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1   Introduction  

This is a specification of the Enhanced Metafile Format Plus Extensions (EMF+) structure, a Microsoft 
proprietary interface. The EMF+  structure specifies a metafile  format that can store a picture in 

device - independent form. The stored picture can be rendered by parsing and processing the 
metafile.  

An EMF+ metafile is a series of variable - length records, called EMF+ records, that contain graphics 

drawing commands, ob ject definitions, and properties. The metafile begins with a header record, 
which includes the metafile version, its size, the resolution of the device on which the picture was 

created, and the dimensions of the picture. An EMF+ metafile is "played back" w hen its records are 
converted to a format understood by a specific graphics device. An image defined in an EMF+ 
structure maintains its dimensions, shape, and proportions on any output device, including printers, 

plotters, and desktops, or in the client ar eas of applications.  

1.1   Glossary  

The following terms are defined in [MS -GLOS] :  

ANSI Character Set  
ASCII  
Bezier curve  

big - endian  
device driver  
enhanced metafile format (EMF)  

enhanced metafile format plus extensions (EMF+)  
enhanced metafile spool format (EMFSPOOL)  

globally unique identifier (GUID)  
Graphics Device Interface (GDI)  
Graphics Device Interface, Extended (GDI+)  

Image Color Management (ICM)  
little - endian  

PostScript  
spool file  
Unicode  

UTF16 - LE  
windows metafile format  (WMF)  

The following terms are specific to this document:  

additive color model: A color model , which involves light emitted directly from a source or 
illuminant of some sort. The additive reproduction process usually uses red, green, and blue 

light to prod uce the other colors.  

affine transform: A matrix operation that consists of a linear transform  followed by a 
translation . An affine transform can be used to correct perspective distortions by 

transforming the measurements from world space  to device space  coordinates.  

alpha: A measure of transparency using numbers between zero and one, where zero means 

completely transparent and one means completely opaque. Each pixel has an alpha value that 
represents its level of transparency.  

alpha blending: In computer g raphics, the process of combining an image with a background to 

create the appearance of partial transparency. The extent of blending is determined by the 
value of the alpha  component of the color being rendered.  

%5bMS-GLOS%5d.pdf
%5bMS-GLOS%5d.pdf


 

10  /  297  

[MS -EMFPLUS] ð v2009 0223   

 Enhanced Metafile Format Plus Extensions Specification  

 

 Copyright © 2009 Microsoft Corporation.  

 

 Release: Monday, February 23, 2009  

ARGB: A color model  based on alpha  (transp arency) and Red Green Blue (RGB) . 

anti - aliasing: The smoothing of the jagged appearance of font characters and lines, which is an 

artifact of the limited resolution on an output device. The pixels that surround the edges of the 
character glyph or line are changed to varying shades of color in order to blend the sharp 

edge into the background.  

ascent: The distance that characters of a font typeface  extend above the top of a lower -case 
"x".  

baseline: The imaginary line to which the bottom of the lower -case "x " character in a font 
typeface  is aligned.  

bitmap: A collection of structures that contains a representation of a graphical image.  

black saturation: The low end of the range of color saturation  for a color channel . 

blur effect: An image effect  that is used to remove detail, resulting in an image that appears 

as if viewed through a translucent lens. A Gaussian blur uses a Gaussian distribution to 
calculate changes to individual pixels in the image. A Gaussian distribution is a statistical 
probab ility distribution that produces a "bell curve".  

box filter: An anti -aliasing  algorithm that averages the pixels in a rectangular area to compute 
a new value for the pixels. It is useful only for reducing the size of images.  

brightness: The relative lightn ess or darkness of an image, or of a particular color in an image.  

brightness contrast effect: An image effect  that is used to change the intensity  of an image 
by expanding or contracting the lightest and darkest areas of an image.  

cardinal spline: A spli ne  with curves that pass smoothly through each point that defines it.  

cell height: A vertical measure of font size, which is the sum of the font height and internal 
leading . It might not be the same as the line spacing  of the text.  

chromaticity: The qualit y of a color as determined by its saturation  and hue . 

ClearType: A font technology developed by Microsoft that can display fractions of pixels of 

character glyphs and that improves the readability of text on liquid crystal displays (LCDs) and 
flat -panel mo nitors.  

closed cardinal spline: A cardinal spline  with a curve that passes through the last defined 

point and connects with the first.  

color balance effect: An image effect  that produces optimal color display by adjusting the 
relative amounts of red, green , and blue in the image. This primary color correction enables 

the image's neutral colors to be displayed correctly.  

color channel: A component color from which all colors in an image are rendered. In an RGB  

color space , there are color channels for red, green, and blue. In a grayscale  color space , 
the color channels are black and white. Color channel values typically range from 0 to 255.  

color correction: Altering the colors in an image to print or display it such that the colors 

correctly match reality.  

color curve: A graphical mechanism for displaying and adjusting color measurements of an 

image. The points on a color curve correspond to the pure colors in a color space . 
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color curve effect: An image effect  that is used to apply one of eight adjustments t o the color 
curve  of an image: exposure , density , contrast , highlight , shadow , midtone , white 

saturation , and black saturation . 

color lookup table effect: An image effect  that is used to make custom color adjustments to 

images. A lookup table is defined for four individual color channels : alpha  (transparency), 
red, green, and blue. Each lookup table is an array of 256 bytes that can be set to specific 
values.  

color mapping : The process of associating integer color indices with color channel  values.  

color matrix: A matrix of floating -point values from zero to one, inclusive, that can be multiplied 
with a color vector  to effect a color transform . A 4x4 matrix can be used to p erform linear 

transforms , and a 5x5 matrix can be used to perform nonlinear transforms . 

color matrix effect: An image effect  that uses a 5x5 color matrix  to perform an affine 

transform  to the color vectors  of an image.  

color model: See color space . 

color s aturation: The "purity" of a hue ; or, more precisely, the intensity  of one color channel  

relative to the intensity  of the other color channels . Maximum saturation occurs when the 
intensity  of a particular color channel  is maximum and the intensities of the  other color 

channels  are minimum. Minimum saturation occurs when the intensities of all color 
channels  are the same.  

color space: A mapping of color components in a multidimensional coordinate space . The 

number of dimensions is generally two, three, or fo ur. For example, grayscales  can be 
mapped to a two -dimensional color space . However, if colors are expressed as an RGB  
combination, a three -dimensional space is required to describe all possible colors. If alpha  

transparency is considered one of the compon ents of a color along with RGB , four dimensions 
are appropriate.  

color vector: An ARGB  value that represents a specific color and transparency. Each value is in 
the range of zero to one, inclusive; for red, green and blue, zero means no intensity  of the 
color and one means maximum intensity . 

color wheel: An organization of color hues  around a circle, showing relationships between 
colors considered to be primary, secondary, and complementary. In an RGB  color space , 
red, green, and blue primary colors are arranged at equally spaced points around the circle. 

Magenta, yellow, and cyan secondary colors and tertiary mixtures are located at intermediate 
points on the circle. The center is white or gray.  

compositing: The process that takes place during image rendering, which combines color data 
from multiple graphics region . 

contrast: The relative difference between lightness and darkness in an area of an image.  

coordinate space: A space based on Cartesian coordinates, whi ch provides a means of 
specifying the location of each point in the space. A two -dimensional coordinate space requires 

two axes that are perpendicular and equal in length. Three two -dimensional coordinate spaces 
are generally used to describe an output sur face: world , page , and device . To scale device -
independent output for a particular physical device, a rectangular area in the world  or page  

coordinate space is mapped into the device  coordinate space using a transform .  

density: A measure of image opacity;  that is, the amount of light that passes through 
photographic film at a particular location.  
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descent: The distance that the characters of a font typeface  extend below the baseline . 

device context: A collection of properties and objects that defines a dyna mic environment for 

processes on a device. For graphics output, properties include brush style, line style, text 
layout, foreground and background colors, and mapping mode ; and objects include a brush, 

pen, font, palette , region , and transform matrix . Mult iple device contexts can exist 
simultaneously, but a single playback device_context  specifies the environment for 
graphics output at a particular point in time during metafile  playback.  

device - independent bitmap (DIB): A container for bitmapped image data,  which specifies 
graphics characteristics such that the bitmap  can be created in one application and loaded 
and displayed in another application, while retaining an identical appearance.  

device space: The output space for graphics transforms . It usually re fers to the client area of 
an application window; however, it can also include the entire desktop, a complete window, or 

a page of printer or plotter paper. Physical device space dimensions vary according to the 
dimensions set by the display, printer, or p lotter technology.  

diacritic: A small sign such as an accent mark that is added to a letter to alter pronunciation or 

to distinguish between similar usages.  

dithering: A form of digital halftoning . 

em size: A measure of font size, which is the cell height  minus the internal leading . An "em" 
is a term that has been used historically as a unit of typeset size.  

Exchangeable Image File Format (EXIF): A de facto standard format for storing files 

containing digital photographic images and audio files. EXIF uses existing formats for data 
compression, including JPEG  and TIFF ; but it is not supported by older versions of JPEG , 
PNG , or GIF . EXIF specifies metadata tags for storing information about a photographic 

image, including camera make and model, shutter speed,  exposure compensation, F -stop, the 
metering system, whether a flash was used, the date and time the photograph was taken, 

auxiliary lenses that were used, the resolution, and a thumbnail image for previewing the 
photograph.  

EXIF is specified in [EXIF] .  

exposure: A measure of the amount of light in which a photographic image is recorded. 
Overexposed images are lighter than normal; underexposed images are darker than normal.  

external leading : The amount of extra spacing that is added between lines of text for 

readability.  

film density: See density .  

font axis: A property of font design that can assume a linear range of values. In general, a font 
has multiple axes. For example, a font can defin e an axis for weight , along which range the 
possible values for that property.  

font hinting: See text hinting . 

font family: A group of fonts that have the same typeface  but different styles. For example, the 

fonts Arial Regular and Arial Bold are two diffe rent fonts in the Arial family.  

font mapper: An operating system component that maps specified font attributes to available 
fonts installed on the system.  

http://go.microsoft.com/fwlink/?LinkId=105061


 

13  /  297  

[MS -EMFPLUS] ð v2009 0223   

 Enhanced Metafile Format Plus Extensions Specification  

 

 Copyright © 2009 Microsoft Corporation.  

 

 Release: Monday, February 23, 2009  

gamma: The way brightness  is distributed across the intensity  spectrum by a graphics device. 
Depending on the device, the gamma can have a significant effect on the way colors are 

perceived. Technically, gamma is an expression of the relationship between input voltage and 
resulting output intensity . A perfect linear  device would have a gamma of 1.0; a monitor or 

printer typically has a gamma in the range of 1.8 to 2.6, which affects midrange tones.  

gamma correction: An adjustment to the light intensity  of a graphics device, in order to match 
the output more closely t o the original image.  

gradient line: The line in a color space  along which color variation is greatest.  

graphics context: See device context . 

Graphics Interchange Format (GIF): A compression format that supports device - independent 

transmission and intercha nge of bitmapped image data. The format uses a palette  of up to 
256 distinct colors from the 24 -bit RGB color space . It also supports animations and allows a 

separate palette  of 256 colors for each frame. The color limitation makes the GIF format 
unsuitabl e for reproducing color photographs and other images with gradients of color, but it 
is well -suited for simpler images such as graphics with solid areas of color.  

grayscale: A continuum of shades of gray used to represent an image. Continuous - tone images, 
such as black -and -white photographs, use an almost unlimited number of shades of gray. 

Conventional computer hardware and software, however, can represent only a limited gray, 
typically 16 or 256. Grayscaling is the process of converting a continuous - tone image to an 
image that a computer can manipulate.  

Note that grayscaling is different from dithering. Dithering simulates shades of gray by 
altering the density and pattern of black dots and white dots. In grayscaling, each individual 
dot can have a differe nt shade of gray.  

halftoning: The process of converting grayscale  or continuous - tone graphics to a 
representation with a discrete number of gray or color levels.  

highlight: The lightest tones  in an image.  

hotkey prefix: In a graphical user interface, the u nderlined letter in a word that can be pressed 
in combination with another key, such as the Alt key, to activate the functionality that the 

word represents.  

hue: A color as defined by its name, such as "blue". More precisely, hue is defined as the 
coordin ates of a color in a color space , which specify the relative magnitudes along its axes.  

hue saturation lightness effect: An image effect  that is used to identify the basic color 
properties of an image, including hue , saturation , and lightness . 

image codec: A technology for compressing and decompressing image data. "Codec" is a term 
derived by combining the words "coder" and "decoder". In Windows, image codecs are used to 
compress bitmaps  into formats that include EXIF , GIF , JPEG , PNG , and TIFF .  

image effect: A graphics process for changing the appearance of an image to produce a specific 
effect, including applying a transform , improving the quality of rendering, emphasizing or 

hiding a feature, creating a style, accounting for device limitations,  and changing colors. The 
image effects specified in EMF+  metafiles  include blur , brightness contrast , color 
balance , color curve , color lookup table , color matrix , hue saturation lightness , 

levels , red - eye correction , sharpen , and tint . 

intensity: The magnitude of a component color in the color space . 

%5bMS-GLOS%5d.pdf
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internal leading: The amount of space inside a character cell, within the bounds set by the font 
ascent . Accent marks and other diacritics  can occur in this area.  

Joint Photographi c Experts Group (JPEG): A standard, still - image format that provides useful 
compression capabilities. JPEG is widely used for photographic images, but it is not as well 

suited for compressing charts and diagrams, because text can become fuzzy.  

JPEG is spec ified in [JFIF] .  

levels effect: An image effect  that is used to apply highlight, midtone, or shadow adjustments 

to an image. Highlights are the light parts of an image, shadows are the dark parts, and 
midtones are the colors that occupy the middle of the tonal range between the highlights and 
the shadows.  

lightness: The brightness  or intensity  of a color, from dark to light; or more precisely, the 
magnitude of the coordinates of a point in a color s pace . 

line cap: The shape to use at the end of a line drawn by a graphics pen.  

line spacing: The distance between two lines of text, which is the sum of the cell height  and 
external leading . 

logical object: A graphics object that is defined with device - independent parameters without 
assuming device specifics such as color format or resolution.  

logical palette: A palette  that defines colors as device - independent values. Unlike the system 
palette , which has pre defined, device -specific color definitions, a logical palette contains color 
values that can be defined entirely by an application. A logical palette entry must be mapped 

to the system palette  entry for the custom colors to appear when the application is r un.  

mapping mode: A scaling  transform  that specifies the orientation of the axes and size of the 
units used for drawing operations. The mapping mode defines the way in which logical page 

space  coordinates are mapped to device space  coordinates.  

metafile: A collection of structures that can store an image in an application - independent 

format. The stored image can be recreated by processing the metafile structures. Also called a 
vector image , a metafile contains a sequence of drawing commands, object definiti ons, and 
configuration settings. The commands, objects, and settings recorded in a metafile can be 

used to render its content on a display as output by a printer or plotter, stored in memory, or 
saved to a file or stream.  

midtone: The tones  in an image bet ween highlight  and shadow . 

miter length: The miter length at the intersection of two lines is the distance from the 
intersection of the line walls on the inside of the join to the intersection of the line walls on the 

outside of the join. The miter length can be large when the angle between two lines is small. If 
the miter length of the join of the intersection exceeds a specified limit, the join can be 
beveled to keep it within the limit of the join of the intersection.  

OpenGL: A software API for graphics hardware that supports the rendering of multidimensional 
graphical objects. The Microsoft implementation of OpenGL for the Windows operating system 

provides industry -standard graphics software for creating high -quality still and animated 
three -dimensional color images. See [OPENGL]  for further information.  

OpenType: A Unicode -based font technology developed by Microsoft and Adobe. It is an 

extension to TrueType  and Type 1 font  technologies; OpenType allows PostScript  glyph 

http://go.microsoft.com/fwlink/?LinkId=89925
http://go.microsoft.com/fwlink/?LinkId=90241
%5bMS-GLOS%5d.pdf
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definitions in addition to TrueType  glyph definitions both to reside in a common container 
format.  

outline font: A font that is defined with mathematical equations, whic h makes it possible for a 
printer or other output device to generate the characters at any size. Besides being arbitrarily 

scalable, the appearance of an outline font improves in proportion to the resolution of an 
output device. TrueType  and PostScript  are examples of outline font technology.  

page space: The next logical space closer to the mapping of a physical device after world 

space . It determines the mapping mode . Page space is defined with device - independent 
units, such as millimeters or inches.  

palette: An array of values, each element of which contains the definition of a color. The color 

elements in a palette are often indexed so that clients can refer to the colors, each of which 
can occupy 24 bits or more, by a number that requires less storage space.  

path: A graphics object that is a container for a series of line and curve segments and regions  
in an image.  

playback device context: The device context  that defines the graphics state during playback 

of the metafile . Although the data in an EMF  metafile  is device - independent, playback is 
always associated with an output device with specific properties, such as resolution, color 

support, etc.  

Portable Network Graphics (PNG): A format for bitmapped image data that provides graphi cs 
features such as 48 -bit color, alpha  channels, built - in gamma  and color correction , data 

compression, and the ability to display at one resolution and print at another.  

PNG is specified in [RFC2 083] .  

rasterization: The process of converting geometric shapes into a matrix of discrete pixel 

settings.  

rasterized font: A font produced with rasterization . Such fonts are not scalable, but must 

define glyph bitmaps  at specific sizes. Because of this, th e appearance of rasterized fonts 
does not improve in proportion to the resolution of an output device and, when magnified, 
appear significantly worse than vector fonts . 

raster operation: The process of combining the bits in a source bitmap  with the bits in  a 
destination bitmap .  

red - eye correction effect: An image effect  that is used to correct the red eyes that 

sometimes occur in flash photographs as a result of the reflection of light from the flash.  

Red - Green - Blue (RGB): An additive color model  in which r ed, green, and blue are combined 

in various ways to reproduce other colors.  

reflection transform: A type of world space  to page space  transforms  that is used to create 
a mirror image of an object with respect to either the horizontal or vertical axis.  

re gion: A graphics object that is nonrectilinear in shape and is defined by an array of scanlines.  

rotation transform: A type of world space  to page space  transforms  that is used to rotate 

an object. When rotation occurs, the points that make up an object ar e rotated with respect to 
the coordinate space  origin.  

%5bMS-GLOS%5d.pdf
%5bMS-GLOS%5d.pdf
http://go.microsoft.com/fwlink/?LinkId=90313
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Run - Length Encoding (RLE) compression: A form of data compression in which repeated 
values are represented by a count and a single instance of the value. Applied to a bitmap , 

RLE compression can significantly reduce disk and memory space requirements.  

See [MS -WMF]  section 3.1.5 for more information.  

saturation: See color saturation . 

scaling transform: A type of world space  to page space  transforms  that is used to stretch 
or compress an object horizontally or vertically.  

shadow: The darkest tones  in an image.  

sharpen effect: An image effect  that is used to adjust the sharpness of an image. Sharpening 
increases image contrast by enhancing the definitio n of the image edges.  

shear transform: A type of world space  to page space  transform  that is used to shear or cut 
an object. There are two components of a shearing transform . The first alters the vertical 

lines in an object, and the second alters the horiz ontal lines.  

spline: A sequence of individual curves joined to form a larger curve. A spline is specified by an 
array of points and a tension parameter.  

system palette: The palette  that is actually in use to reproduce colors on a device, such as a 
computer  screen. A system palette has predefined, device -specific colors that are used by 

default, so that every application does not have to set them up.  

Tag Image File Format (TIFF): A format for bitmapped image data that comes from scanners, 
frame grabbers, and  photo -retouching applications. It supports the exchange of image data 

between applications, taking advantage of the varying capabilities of imaging devices, with 
respect to grayscale  and palettes  in several color spaces . TIFF supports a number of 
compress ion schemes that allow the choice of the best space or time tradeoff for applications.  

TIFF is specified in [RFC3302]  and [TIFF] .  

tent fi lter: A filtering algorithm in which pixels around a target pixel are weighted linearly based 

on their distance from the center of the target pixel.  

terminal server: The computer on which nearly all computing resources reside that are used in 
a terminal se rvices networking environment. The terminal server receives and processes 

keystrokes and mouse movements that take place on the client computer. The terminal server 
displays the desktop and running applications within a window on the client computer.  

text hinting: A mathematical process for adjusting the display of an outline font  so that it lines 

up with a rasterized grid. At small screen sizes, hinting produces clearer text.  

tint: The amount of a neutral color, such as black or white, that is mixed w ith another color. 

Changing the tint increases or decreases the lightness  and saturation , and leaves the hue  
unchanged.  

tint effect: An image effect  that is used to apply a tint  to an image. A tint  is created by 

adding white to a color.  

tone: The amount of light in a color. See lightness . 

transform or transformation: An algorithm that transforms the size, orientation, and shape of 
objects that are copied from one coordinate space  into another. Although a transform 
affects an object as a whole, it is applied to each point, or to each line, in the object.  

%5bMS-WMF%5d.pdf
http://go.microsoft.com/fwlink/?LinkId=90416
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translation transform: A type of world space  to page space  transforms  that is used to shift 
each point in an object vertically, horizontally, or both, by a specified amount.  

TrueType: A scalable font technology that renders fonts for both the printer and the screen. 
Originally developed by Apple, it was enhanced jointly by Apple and Microsoft. Each TrueType 

font contains its own algorithms for converting printer outlines into screen bitmaps , which  
means both the outline and bitmap  information is rasterized from the same font data. The 
lower - level language embedded within the TrueType fonts allows great flexibility in their 

design. Both TrueType and Type 1 font  technologies are part of the OpenType  format.  

Type 1 font: A public, standard type format originally developed by Adobe for use with 
PostScript  printers. Type 1 fonts contain two components ðthe outline font, used for printing; 

and the bitmap  font set, used for scree n display.  

typeface: The primary design of a set of printed characters, such as Courier, Helvetica, and 

Times Roman. A font is the particular implementation and variation of the typeface, such as 
normal, bold, or italic. The distinguishing characteristic o f a typeface is often the presence or 
absence of serifs.  

vector font: A font that is defined with geometrical primitives, such as points, lines, curves, and 
polygons, which are all based on mathematical equations instead of collections of discrete 

pixel se ttings. Vector fonts can be rendered in high quality at arbitrary sizes. Outline fonts  
are vector fonts, which are in contrast with rasterized fonts . 

vector image: See metafile . 

weight: A property of a font that specifies the degree of emphasis or boldness  of the characters.  

white saturation: The high end of the range of color saturation  for a color channel . 

world space: The most abstract logical coordinate space  for graphics transforms . It allows 

scaling , translation , rotation , shearing , and reflection . 

MA Y, SHOULD, MUST, SHOULD NOT, MUST NOT: These terms (in all caps) are used as 

specified in [RFC2119] . All statements of optional behavior use either MAY, SHOULD, or 
SHOULD NOT.  

1.2   References  

1.2.1   Normative References  

We conduct frequent surveys of the normative references to assure their continued availability. If 

you have any issue with finding a normative reference, please contact dochelp@microsoft.com . We 
will assist you in finding the relevant information. Please check the archive site, 

http://msdn2.microsoft.com/en -us/library/E4BD6494 -06AD -4aed -9823 -445E921C9624 , as an 
additional source.  

[EXIF] Standard of Japan Electronics and Information Technology Industries Association (JEITA), 

"Exchangeable image File Format for Digital Still Cameras (EXIF)", Version 2.2, April, 2002, 
http://www.exif.org/Exif2 -2.PDF  

[GIF] Compuserve, Inc., "Graphics Interchange Format", 1989, 
http://www.piclist.com/techref/fileext/gif/gif89a.htm  
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[ICC] International Color Consortium, "Image Technology Colour Management -  Architecture, Profile 
Format, and Data Structure", Specification ICC.1:2004 -10, May 2006, 

http://www.color.org/icc_specs2.xalte r  

[IEC - RGB] International Electrotechnical Commission, "Colour Measurement and Management in 

Multimedia Systems and Equipment -  Part 2 -1: Default RGB Colour Space -  sRGB", May 1998, 
http://www.colo ur.org/tc8 -05/Docs/colorspace/61966 -2-1.pdf  

[JFIF] Hamilton, E., "JPEG File Interchange Format, Version 1.02", September 1992, 

http://www.w3.org/Graphics/JPEG/jfif.txt  

[MS -DTYP] Microsoft Corporati on, " Windows Data Types ", March 2007.  

[MS -EMF] Microsoft Corporation, " Enhanced Metafile Format Specification ", July 2007.  

[MS -GLOS] Microsoft Corporation, " Windows Protocol s Master Glossary ", March 2007.  

[MS -WMF] Microsoft Corporation, " Windows Metafile Format Specification ", June 2007.  

[OPENGL] Segal, M. and Akeley, K., "The OpenGL Graphics System: A Specification, Version 2.1", 
December 2006, http://www.opengl.org/registry/doc/glspec21.20061201.pdf  

[RFC2083] Boutell, T., et al., "PNG (Portable Network Graphics) Specification Version 1.0", RFC 

2083, March 1997, http://www.ietf.org/rfc/rfc2083.txt  

[RFC2119] Bradner, S., "Key words for use in RFCs to Indicate Requirement Levels", BCP 14, RFC 

2119, March 1997, http://www.ietf.or g/rfc/rfc2119.txt  

[RFC2781] Hoffman, P., and Yergeau, F., "UTF -16, an encoding of ISO 10646", RFC 2781, February 
2000, http://www.ietf.org/rfc/rfc2781.txt  

[RFC3302] Parsons, G., and Rafferty, J., "Tag Image File Format (TIFF) -  image/tiff MIME Sub -Type 
Registration", RFC 3302, September 2002, http://www.ietf.org/rfc/rfc3302.txt  

[TIFF] Adobe Developer s Association, "TIFF 6.0 Specification", June 1992, 

http://partners.adobe.com/public/developer/en/tiff/TIFF6.pdf  

[W3C -PNG] World Wide Web Consortium, "Portable Network Graphics (PNG) Specification , Second 

Edition", November 2003, http://www.w3.org/TR/PNG  

1.2.2   Informative References  

[MS -EMFSPOOL] Microsoft Corporation, " Enhanced Metafile Spool Format Specification ", June 2007.  

[MS -LCID] Microsoft Corporation, " Windows Language Code Identifier (LCID) Reference ", March 

2007.  

[MSDN -GDI+] Microsoft Corporation, "GDI+", http://msdn.microsoft.com/en -

us/library/ms533798.aspx  

[WGFX] Yuan, F., "Windows Graphics P rogramming -  Win32 GDI and DirectDraw", Prentice Hall PTR, 
2000, ISBN: 0130869856.  

If you have any trouble finding [WGFX], please check here . 

http://go.microsoft.com/fwlink/?LinkId=89891
http://go.microsoft.com/fwlink/?LinkId=89893
http://go.microsoft.com/fwlink/?LinkId=89925
%5bMS-DTYP%5d.pdf
%5bMS-EMF%5d.pdf
%5bMS-GLOS%5d.pdf
%5bMS-WMF%5d.pdf
http://go.microsoft.com/fwlink/?LinkId=90241
http://go.microsoft.com/fwlink/?LinkId=90313
http://go.microsoft.com/fwlink/?LinkId=90317
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1.3   Structure Overview (Synopsis)  

1.3.1   Metafile Structure  

EMF+ defines a set of graphical images and text using commands, objects, and properties similar to 
Windows GDI+  [MSDN -GDI+] . EMF+ metafiles  are portable, device - independent containers for 

graphical images, and they are used for sending commands and objects to output devices, such as 
displays and printers, that support the drawing of images and text. The device or media that 
receives such a me tafile can be located on a network, or it can be connected directly to the 

computer running the operating system on which the metafile is created.  

EMF+ metafiles are actually a form of EMF  metafile in which EMF+ records  are embedded in EMF 

records . Embedding EMF+ records in EMF metafiles is possible because of the EMF capability to 
embed arbitrary private data in certain types of records. This is illust rated by the figure that follows. 
Note that multiple EMF+ records can be embedded in a single EMF record.  

The EMF record in which arbitrary private data can be embedded is called an EMF "Comment" 
record. The form of EMF Comment  record that contains embedded EMF+ records is called 
EMR_COMMENT_EMFPLUS, and is specified in [MS -EMF] section 2.3.3.2.  

As shown in the following figure, the first EMF+ record in the metafile, the EMF+ Header  record 
(section 2.3.3.3 ), is embedded within the first EMF record following the EMF Header  record (section 

2.3.4.2 ); and the last EMF+ record, the EMF+ End-of -File  record, is embedded within the EMF 
record immediately preceding the EMF End-of -File  record.  

%5bMS-GLOS%5d.pdf
http://go.microsoft.com/fwlink/?LinkId=90013
%5bMS-GLOS%5d.pdf
%5bMS-EMF%5d.pdf
%5bMS-EMF%5d.pdf
%5bMS-EMF%5d.pdf
%5bMS-EMF%5d.pdf
%5bMS-EMF%5d.pdf
%5bMS-EMF%5d.pdf
%5bMS-EMF%5d.pdf
%5bMS-EMF%5d.pdf
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Figure 1: EMF+ metafiles  

In the EMF metafile in this figure, Case I shows a group of EMF+ records, followed by some EMF 
records, followed by another group of EMF+ records; and Case II shows a group of EMF+ records 
terminated by an EMF+ Get Device Context  record, followed by some EMF records, followed by 

another group of EMF+ records. The presence or absence of the EMF+ Get Device Context record 
can determine how the metafile is processe d. <1>  Device contexts  are described elsewhere in this 

specification.  

The EMF+ Header record contains flags that distinguish between two different types of EMF+ 
metafile:  

Á Metafiles identified as "EMF+ Only"  can contain both EMF+ records and EMF records. All EMF+ 
records are used to render the image, but only EMF records are processed that are bracketed by 

an EMF+ Get Device Context record and the next group of EMF+ records ðCase II in the figure 
above. EMF re cord processing stops when the next EMF+ record of any type is encountered. If an 
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EMF+ Get Device Context record is not present in the metafile, as in Case I, EMF records cannot 
be processed at all.  

Á Metafiles identified as "EMF+ Dual"  can also contain both  EMF+ records and EMF records. Either 
type of record can be used to render the image, only EMF+ records, or only EMF records. In fact, 

an EMF+ Dual  metafile can contain two complete specifications of an image: one using EMF+ 
records, and the other using EM F records. This feature makes it possible to render an image with 
different levels of graphics support in the operating system. However, only one or the other type 

of records is processed.  

Note   EMF+ should not be considered an extension to the EMF feature  set; that is, EMF+ does not 
define new EMF records. EMF+ is semantically a completely separate, independent format. EMF+ 

records define graphical images and text using commands, objects, and properties of GDI+.  

1.3.2   Byte Ordering  

Data in the Enhanced Metafile Format Plus Extensions (EMF+) metafile records are stored in little -

endian  format.  

Some computer architectures number bytes in a binary word from left to right, which is referred to 
as big - endian . The byte numbering used for bitfields in this specification is big - endian. Other 

architectures number the bytes in  a binary word from right to left, which is referred to as little -
endian. The byte numbering used for enumerations, objects, and records in this specification is 

little -endian.  

Using the big -endian and little -endian methods, the number 0x12345678 would be stored as shown 
in the following table.  

Byte order  Byte 0  Byte 1  Byte 2  Byte 3  

Big -endian  0x12  0x34  0x56  0x78  

Little -endian  0x78  0x56  0x34  0x12  

1.4   Relationship to Protocols and Other Structures  

The following formats define metafile structures that are directly or indirectly related to the 
enhanced metafile format plus extensions (EMF+) metafile structure:  

Á windows metafile format (WMF) , as specified in [MS -WMF] , is the 16 -bit predecessor to 
enhanced metafile format plus extensions (EMF+); WMF metafiles can be embedded in EMF+ 
metafiles.  

Á enhanced metafile format (EMF), as specified in [MS -EMF], is the predecessor to EMF+; EMF+ 
metafiles are embedded in EMF metafiles.  

Á enhanced metafile spool format (EMFSPOOL)  as specified in [MS -EMFSPOOL]; EMF metaf iles 
can be embedded in EMF spool files . 

1.5   Applicability Statement  

Structures that are compliant with the Enhanced Metafile Format Plus Extensions (EMF+) can be 

used as portable, system -independent containers for images. The graphics supported in EMF+ 
metafiles  are applicable to document content representation, including printing and plotting.  

%5bMS-GLOS%5d.pdf
%5bMS-GLOS%5d.pdf
%5bMS-GLOS%5d.pdf
%5bMS-GLOS%5d.pdf
%5bMS-WMF%5d.pdf
%5bMS-EMF%5d.pdf
%5bMS-GLOS%5d.pdf
%5bMS-EMFSPOOL%5d.pdf
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1.6   Versioning and Localization  

This specification covers versioning issues in the following areas:  

Structure Versions : Multiple versions of the enhanced metafile format plus extensions (EMF+) 

metafiles exist. For more information, see the GraphicsVersion enumeration (section 
2.1.1.13 ) . 

Localization : EMF+ structures define the following locale -specific data:  

Á Language identifiers that correspond to natural languages in locales, including countries, 
geographical regions, and administrative districts. For more information, see the 
LanguageIdentifi er enumeration (section 2.1.1.18 ) . For information concerning Windows 

version support for language identifiers, see [MS -LCID] .  

Á String digit substitution values specify how to substitute digits in a string according to a locale or 

language. For more information, see the StringDigitSubstitute enumeration (section 
2.1.1.33 ) . 

1.7   Vendor -Extensible Fields  

The Enhanced Metafile Format Plus Extensions (EMF+) metafile format includes the following 

vendor -extensible fields:  

Á Arbitrary private data in an EmfPlusComment record (section 2.3.2.1 ) . 

Á The graphics version in an EmfPlusGraphicsVersion object (sect ion 2.2.2.19 ) .  

Á The language identifier in an EmfPlusLanguageIdentifier object (section 2.2.2.23 ) . 

Á Digit substitution in an EmfPlusStringFormat object (section 2.2.1.9 ) . 

%5bMS-LCID%5d.pdf
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2   Structures  

This section specifies the enhanced metafile format plus extensions (EMF+) structures and how they 
are serialized in a metafile. EMF+ structures are grouped into the following categories:  

Name  Section  Description  

EMF+ 

Constants  

2.1  Specify enumerations, bit flags, and standard identifiers.  

EMF+ Objects  2.2  Specify graphics objects, structure objects, and image effects objects.  

EMF+ 

Records  

2.3  Specify the format of metafile records, which define graphics operations and 

manage the playback_device context.  

2.1   EMF+ Constants  

This section specifies the enhanced metafile format plus extensions (EMF+) Constants, which are 

grouped into the following categories:  

Name  Section  Description  

Enumeration constant 

types  

2.1.1  Specify numeric constants used in EMF+ objects and records.  

Bit Flag constant types  2.1.2  Specify properties and options for EMF+ objects and records . In 

general, bit flags can be combined with Boolean OR operations.  

Standard Identifier 

constant types  

2.1.3  Specify Globally Unique Identifiers (GUIDs)  for EMF+ objects 

and records.  

2.1.1   Enumeration Constant Types  

The enhanced metafile format plus extensions (EMF+) Enumeration Constants specify numeric 

constants that are used in EMF+ objects and records.  

The following types of enumerations are defined:  

Name  Section  Description  

RecordType  2.1.1.1  Defines record types used in EMF+ metafiles.  

BitmapDataType  2.1.1.2  Defines types of bitmap  data formats.  

BrushType  2.1.1.3  Defines types of graphics brushes, which are used to fill graphics 

regions .  

CodecParameterType  2.1.1.4  Defines dat a types that are used by image codecs  for 

compressing and decompressing bitmap images.  

CombineMode  2.1.1.5  Defines modes for combining two graphics regions.  

CompositingMode  2.1.1.6  Defines modes for combining source colors with background 

colors. The compositing  mode represents the enable state of 

alpha blending .  

%5bMS-GLOS%5d.pdf
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Name  Section  Description  

CompositingQuality  2.1.1.7  Defines levels of quality for creating composite images.  

CurveAdjustments  2.1.1.8  Defines color curve effects  that can be applied to an image.  

CurveChannel  2.1.1.9  Defines color channels  that can be affected by a color curve 

effect adjustment to an image.  

CustomLineCapDataType  2.1.1.10  Defines types of custom line cap  data, which specify styles and 

shapes for the ends of graphics lines.  

DashedLineCapType  2.1.1.11  Define s types of line caps to use at the ends of dashed lines that 

are drawn with graphics pens.  

FilterType  2.1.1.12  Defines types of filtering algorithms that can be used for text and 

graphics quality enhancem ent and image rendering.  

GraphicsVersion  2.1.1.13  Defines versions of operating system graphics that are used to 

create EMF+ metafiles.  

HatchStyle  2.1.1.14  Defines hatch patterns used by graphics brushes. A hatch pattern 

consists of a solid background color and lines drawn over the 

background.  

HotkeyPrefix  2.1.1.15  Defines output options for hotkey prefixes  in graphics text.  

ImageDataType  2.1.1.16  Defines types of image data formats.  

InterpolationMode  2.1.1.17  Defines ways  to perform scaling , including stretching and 

shrinking.  

LanguageIdentifier  2.1.1.18  Defines identifiers for natural languages in locales, including 

countries, geographical regions, a nd administrative districts.  

LinearGradientMode  2.1.1.19  Defines directions of color changes for linear -gradient graphics 

brushes.  

LineCapType  2.1.1.20  Defines types of line caps to use at the ends of lines that are 

drawn with graphics pens.  

LineJoinType  2.1.1.21  Defines ways to join two lines that are drawn by the same graphics 

pen and whose ends meet.  

LineStyle  2.1.1.22  Defines styles of lines that are drawn with graphics pens.  

MetafileDataType  2.1.1.23  Defines types of metafiles data that can be embe dded in an EMF+ 

metafile.  

ObjectType  2.1.1.24  Defines types of graphics objects that can be created and used in 

graphics operations.  

PathPointType  2.1.1.25  Defines types of points on a graphics path .  

PenAlignment  2.1.1.26  Defines the distribution of the width of the pen with respect to the 

line being drawn.  

PenType  2.1.1.27  Defines types of patterns, textures, and gradients that pens can 

draw.  
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Name  Section  Description  

PixelFormat  2.1.1.28  Defines pixel formats that are supported in EMF+ bitma ps.  

PixelOffsetMode  2.1.1.29  Defines how pixels are offset, which specifies the trade -off 

between rendering speed and quality.  

RegionNodeDataType  2.1.1. 30  Defines types of region node data.  

SmoothingMode  2.1.1.31  Defines types of smoothing to apply to lines, curves and the edges 

of filled areas to make them appear more continuous or sharply 

defined.  

StringAlignment  2.1.1.32  Defines ways to align strings with respect to a text layout 

rectangle.  

StringDigitSubstitution  2.1.1.33  Defines ways to substitu te digits in a string according to a user's 

locale or language.  

StringTrimming  2.1.1.34  Defines how to trim characters from a string that is too large for 

the text layout rectangle.  

TextRenderingHint  2.1.1.35  Defines types of text hinting  and anti - aliasing , which affects the 

quality of text rendering.  

UnitType  2.1.1.36  Defines units of measurement in different coordinate systems.  

2.1.1.1   RecordType Enumeration  

The RecordType  enumeration defines record types used in EMF+ metafiles.  

typedef  enum  

{  

  EmfPlusHeader = 0x4001,  

  EmfPlusEndOfFile = 0x4002,  

  EmfPlusComment = 0x4003,  

  EmfPlusGetDC = 0x4004,  

  EmfPlusMultiFormatStart = 0x4005,  

  EmfPlusMultiFormatSection = 0x4006,  

  EmfPlusMultiFormatEnd = 0x4007,  

  EmfPlusObject = 0x4008,  

  EmfPlusClear = 0x4009,  

  EmfPlusFillRects = 0x400A,  

  EmfPlusDrawRects = 0x400B,  

  EmfPlusFillPolygon = 0x400C,  

  EmfPlu sDrawLines = 0x400D,  

  EmfPlusFillEllipse = 0x400E,  

  EmfPlusDrawEllipse = 0x400F,  

  EmfPlusFillPie = 0x4010,  

  EmfPlusDrawPie = 0x4011,  

  EmfPlusDrawArc = 0x4012,  

  EmfPlusFillRegion = 0x4013,  

  EmfPlusFillPath = 0x4014,  

  EmfPlusDrawPath = 0x4015,  

  EmfPlusFillClosedCurve = 0x4016,  

  EmfPlusDrawClosedCurve = 0x4017,  

  EmfPlusDrawCurve = 0x4018,  

  EmfPlusDrawBeziers = 0x4019,  
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  EmfPlusDrawImage = 0x401A,  

  EmfPlusDrawImagePoints = 0x401B,  

  EmfPlusDrawstring = 0x401C,  

  EmfPlusSetRenderingOrigin = 0x401D,  

  EmfPlusSetAntiAliasMode = 0x401E,  

  EmfPlusSetTextRenderingHint = 0x401F,  

  EmfPlusSetTextContrast = 0x4020,  

  EmfPlusSetInterpolationMode = 0x4021,  

  EmfPlusSetPixelOffsetMode = 0x4022,  

  EmfPlusSetCompositingMode = 0x4023,  

  EmfPlusSetCompositingQualit y = 0x4024,  

  EmfPlusSave = 0x4025,  

  EmfPlusRestore = 0x4026,  

  EmfPlusBeginContainer = 0x4027,  

  EmfPlusBeginContainerNoParams = 0x4028,  

  EmfPlusEndContainer = 0x4029,  

  EmfPlusSetWorldTransform = 0x402A,  

  EmfPlusResetWorldTransform = 0x402B,  

  EmfPlusMultiplyWorldTransform = 0x402C,  

  EmfPlusTranslateWorldTransform = 0x402D,  

  EmfPlusScaleWorldTransform = 0x402E,  

  EmfPlusRotateWorldTransform = 0x402F,  

  EmfPlusSetPageTransform = 0x4030,  

  EmfPlusResetClip = 0x4031,  

  EmfPlusSetClipRect = 0x40 32,  

  EmfPlusSetClipPath = 0x4033,  

  EmfPlusSetClipRegion = 0x4034,  

  EmfPlusOffsetClip = 0x4035,  

  EmfPlusDrawDriverstring = 0x4036,  

  EmfPlusStrokeFillPath = 0x4037,  

  EmfPlusSerializableObject = 0x4038,  

  EmfPlusSetTSGraphics = 0x4039,  

  EmfPlusSetTSClip = 0x403A  

} RecordType;  

EmfPlusHeader:  This record specifies the start of EMF+ data in the metafile. It MUST be 

embedded in the first EMF record after the EMF Header  record ( [MS -EMF] section 2.3.4.2 
record).  

EmfPlusEndOfFile:  This record specifies the end of EMF+ data in the metafile.  

EmfPlusComment:  This record specifies arbitrary private data.  

EmfPlusGetDC:  This record specifies that subsequent EMF records encountered in the metaf ile 

SHOULD be processed. EMF records cease being processed when the next EMF+ record is 
encountered.  

EmfPlusMultiFormatStart:  This record is reserved and MUST NOT be used.  

EmfPlusMultiFormatSection:  This record is reserved and MUST NOT be used.  

EmfPlusMu ltiFormatEnd:  This record is reserved and MUST NOT be used.  

EmfPlusObject:  This record specifies an object for use in graphics operations.  

EmfPlusClear:  This record clears the output coordinate space  and initializes it with a specif ied 
background color and transparency.  

%5bMS-EMF%5d.pdf
%5bMS-EMF%5d.pdf


 

27  /  297  

[MS -EMFPLUS] ð v2009 0223   

 Enhanced Metafile Format Plus Extensions Specification  

 

 Copyright © 2009 Microsoft Corporation.  

 

 Release: Monday, February 23, 2009  

EmfPlusFillRects:  This record defines how to fill the interiors of a series of rectangles, using a 
specified brush.  

EmfPlusDrawRects:  This record defines the pen strokes for drawing a series of rectangles.  

EmfPlusFi llPolygon:  This record defines the data to fill the interior of a polygon, using a 

specified brush.  

EmfPlusDrawLines:  This record defines the pen strokes for drawing a series of connected lines.  

EmfPlusFillEllipse:  This record defines how to fill the in teriors of an ellipse, using a specified 

brush.  

EmfPlusDrawEllipse:  This record defines the pen strokes for drawing an ellipse.  

EmfPlusFillPie:  This record defines how to fill a section of an interior section of an ellipse using 

a specified brush.  

EmfPlusDrawPie:  This record defines pen strokes for drawing a section of an ellipse.  

EmfPlusDrawArc:  The record defines pen strokes for drawing an arc of an ellipse.  

EmfPlusFillRegion:  This record defines how to fill the interior of a region using a spe cified 
brush.  

EmfPlusFillPath:  The record defines how to fill the interiors of the figures defined in a graphics 
path with a specified brush. A path is an object that defines an arbitrary sequence of lines, 

curves, and shapes.  

EmfPlusDrawPath:  The record  defines the pen strokes to draw the figures in a graphics path. A 
path is an object that defines an arbitrary sequence of lines, curves, and shapes.  

EmfPlusFillClosedCurve:  This record defines how to fill the interior of a closed car dinal 
spline  using a specified brush. A cardinal spline  is a sequence of individual curves joined to 
form a larger curve. This is specified by an array of points and a tension member. A cardinal 

spline passes smoothly through each poin t in the array; the curve has no sharp corners or 
abrupt changes. In a closed cardinal spline, the curve passes through the last defined point 

and connects with the first.  

EmfPlusDrawClosedCurve:  This record defines the pen and strokes for drawing a close d 
cardinal spline. A cardinal spline is a sequence of individual curves joined to form a larger 

curve. The spline  is specified by an array of points and a tension member. A cardinal spline 
passes smoothly through each point in the arr ay; the curve has no sharp corners or abrupt 
changes. In a closed cardinal spline, the curve passes through the last defined point and 

connects with the first.  

EmfPlusDrawCurve:  This record defines the pen strokes for drawing a cardinal spline. A 

cardinal  spline is a sequence of individual curves joined to form a larger curve. The spline is 
specified by an array of points and a tension member. A cardinal spline passes smoothly 
through each point in the array; the curve has no sharp corners or abrupt change s.  

EmfPlusDrawBeziers:  This record defines the pen strokes for drawing a Bezier  spline.  

EmfPlusDrawImage:  This record defines a scaled EmfPlusImage object (section 2.2.1.4 ) . An 

image can consist of either bitmap or metafile data.  

EmfPlusDrawImagePoints:  This record defines a scaled EmfPlusImage object inside a 
paralle logram. An image can consist of either bitmap or metafile data.  
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EmfPlusDrawstring:  This record defines a text string based on a font, a layout rectangle, and 
a format.  

EmfPlusSetRenderingOrigin:  This record defines the origin of rendering to the specifie d 
horizontal and vertical coordinates. This applies to hatch brushes and to 8 and 16 bits per 

pixel dither patterns.  

EmfPlusSetAntiAliasMode:  This record defines whether to enable or disable text anti -aliasing. 
Text anti -aliasing is a method of making lin es and edges of character glyphs appear smoother 

when drawn on an output surface.  

EmfPlusSetTextRenderingHint:  This record defines the process used for rendering text.  

EmfPlusSetTextContrast:  This record sets text contrast according to the specified text  gamma 

value.  

EmfPlusSetInterpolationMode:  This record defines the interpolation mode of an object 

according to the specified type of image filtering. The interpolation mode influences how 
scaling (stretching and shrinking) is performed.  

EmfPlusSetPixelOf fsetMode:  This record defines the pixel offset mode according to the 

specified pixel centering value.  

EmfPlusSetCompositingMode:  This record defines the compositing mode according to the 

state of alpha blending, which specifies how source colors are comb ined with background 
colors.  

EmfPlusSetCompositingQuality:  This record defines the compositing quality, which describes 

the desired level of quality for creating composite images from multiple objects.  

EmfPlusSave:  This record saves the graphics state, identified by a specified index, on a stack of 
saved graphics states. Each stack index is associated with a particular saved state, and the 

index is used by an EmfPlus Restore record (section 2.3.7.4 )  to restore the state.  

EmfPlusRestore:  This record restores the graphics state, identified by a specified index, from a 

stack of saved graphics states. Each stack index is associated with a particular saved state, 
and the index is defined by an EmfPlusSave record (section 2. 3.7.5 )  to save the state.  

EmfPlusBeginContainer:  This record opens a new graphics state container and specifies a 

transform  for it. Graphics containers are used to retain elements of  the graphics state.  

EmfPlusBeginContainerNoParams:  This record opens a new graphics state container.  

EmfPlusEndContainer:  This record closes a graphics state container that was previously 

opened by a begin container operation.  

EmfPlusSetWorldTransform:  This record defines the current world space  transform in the 

playback device_context, according to a specified transform matrix.  

EmfPlusResetWorldTransform:  This record resets the current world space transform to the 
identify matrix .  

EmfPlusMultiplyWorldTransform:  This record multiplies the current world space by a 
specified transform matrix.  

EmfPlusTranslateWorldTransform:  This record applies a translation  transform to the 
current world space by specified hor izontal and vertical distances.  
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EmfPlusScaleWorldTransform:  This record applies a scaling transform to the current world 
space by specified horizontal and vertical scale factors.  

EmfPlusRotateWorldTransform:  This record rotates the current world space by  a specified 
angle.  

EmfPlusSetPageTransform:  This record specifies extra scaling factors for the current world 
space transform.  

EmfPlusResetClip:  This record resets the current clipping region for the world space to infinity.  

EmfPlusSetClipRect:  This re cord combines the current clipping region with a rectangle.  

EmfPlusSetClipPath:  This record combines the current clipping region with a graphics path.  

EmfPlusSetClipRegion:  This record combines the current clipping region with another graphics 

region.  

Em fPlusOffsetClip:  This record applies a translation transform on the current clipping region of 

the world space.  

EmfPlusDrawDriverstring:  This record specifies text output with character positions.  

EmfPlusStrokeFillPath:  This record closes any open figures in a path, strokes the outline of 

the path by using the current pen, and fills its interior by using the current brush.  

EmfPlusSerializableObject:  This record defines a serializable object. The GUID represents a 

unique identifier to the object. The size represents the size of the buffer that will contain the 
state of the object. The buffer contains the data to recreate the object. The buffer and the size 
are given to the object; it is up to the object to recreate the app ropriate state.  

EmfPlusSetTSGraphics:  This record specifies the state of a graphics device context for a 
terminal server . 

EmfPlusSetTSClip:  This record specifies clipping areas in the graphics device context for a 

terminal server.  

See section 2.1.1  for the specification of additional enumerations.  

2.1.1.2   BitmapDataType Enumeration  

The BitmapDataType  enumeration defines types of bitmap data formats.  

typedef  enum  

{  

  BitmapDataTypePixel = 0x00000000,  

  BitmapDataTypeCompressed = 0x00000001  

} BitmapDataType;  

BitmapDataTypePixel:  Specifies a bitmap image with pixel data.  

BitmapDataTypeCompressed:  Specifies an image with compressed data.  

Bitmap data is specified by EmfPlusBitmap objects (section 2.2.2.2 ) . 

See section 2.1.1  for the specification of additional enumerations.  
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2.1.1.3   BrushType Enumeration  

The BrushType  enumeration defines types of graphics brushes, which are used to fill graphics 

regions.  

typedef  enum  

{  

  BrushTypeSolidColor = 0x00000000,  

  BrushTypeHatchFill = 0x00000001,  

  BrushTypeTextureFill = 0x00000002,  

  BrushTypePathGradient = 0x00000003,  

  BrushTypeLinearGradient = 0x00000004  

} BrushType;  

BrushTypeSolidColor:  Specifies a solid -color brush, which is characterized by an EmfPlusARGB  
value.  

BrushTypeHatchFill:  Specifies a hatch brush, which is characterized by a predefined pattern.  

BrushTypeTextureFill:  Specifies a texture brush, which is characterized by an image.  

BrushTypePathGradient:  Specifies a path gradient bru sh, which is characterized by a color 
gradient path gradient brush data.  

BrushTypeLinearGradient:  BrushData  contains linear gradient brush data.  

Graphics brushes are specified by EmfPlusBrush objects (sec tion 2.2.1.1 ) . 

See section 2.1.1  for the specification of additional enumerations.  

2.1.1.4   CodecParameterType Enumeration  

The CodecParameterType  enumeration defines types of image codecs, which compress and 

decompress images.  

typedef  enum  

{  

  CodecParameterTypeByte = 0x00000001,  

  CodecParameterTypeASCII = 0x00000002,  

  CodecParameterTypeShort = 0x00000003,  

  CodecParameterTypeLong = 0x00000004,  

  CodecParameterTypeRational = 0x00000005,  

  CodecParameterTypeLongRange = 0x00000006,  

  CodecParameterTypeUndefined = 0x00000007,  

  CodecParameterTypeRationalRange = 0x00000008 ,  

  CodecParameterTypePointer = 0x00000009  

} CodecParameterType;  

CodecParameterTypeByte:  Specifies an 8 -bit unsigned integer.  

CodecParameterTypeASCII:  Specifies a null - terminated array of ASCII  code points.  

CodecParameterTypeS hort:  Specifies a 16 -bit unsigned integer.  

CodecParameterTypeLong:  Specifies a 32 -bit unsigned integer.  
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CodecParameterTypeRational:  Specifies an array of two, 32 -bit unsigned integers that 
specify a fraction. The first is the numerator, and the second i s the denominator.  

CodecParameterTypeLongRange:  Specifies an array of two, 32 -bit unsigned integers that 
specify a range of numbers. The first specifies the minimum, and the second specifies the 

maximum. Both ends of the range are inclusive.  

CodecParamet erTypeUndefined:  Specifies an array of 8 -bit unsigned integers that can hold 
values of any type.  

CodecParameterTypeRationalRange:  Specifies an array of four, 32 -bit unsigned integers. 
The first two specify one fraction, and the second two specify a secon d fraction. The two 
fractions specify a range of rational numbers. The first fraction specifies the minimum, and the 

second fraction specifies the maximum. Both ends of the range are inclusive.  

CodecParameterTypePointer:  Specifies a pointer to a block of custom metadata.  

Images are specified by EmfPlusImage objects (section 2.2.1.4 ) . 

See section 2.1.1  for the specification of additional enumerations.  

2.1.1.5   CombineMode Enumeration  

The CombineMode  enumeration defines modes for combining two graphics regions. In the 

following descriptions, the regions to be combined are referred to as the "existing" and "new" 
regions.  

typedef  enum  

{  

  CombineModeReplace = 0x00000000,  

  CombineModeIntersect = 0x00000001,  

  CombineModeUnion = 0x00000002,  

  CombineModeXOR = 0x00000003,  

  CombineModeExclude = 0x00000004,  

  CombineModeComplement = 0x00000005  

} CombineMode;  

CombineModeReplace:  Replaces the  existing region with the new region.  

CombineModeIntersect:  Replaces the existing region with the intersection of the existing 

region and the new region.  

CombineModeUnion:  Replaces the existing region with the union of the existing and new 

regions.  

Combi neModeXOR:  Replaces the existing region with the XOR of the existing and new regions.  

CombineModeExclude:  Replaces the existing region with the part of itself that is not in the 

new region.  

CombineModeComplement:  Replaces the existing region with the pa rt of the new region that 

is not in the existing region.  

Graphics regions are specified by EmfPlusRegion objects (section 2.2.1.8 ) . 

See section 2.1.1  for the specification of additional enumerations.  
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2.1.1.6   CompositingMode Enumeration  

The CompositingMode  enumeration defines modes for combining source colors with background 

colors. The compositing mode represents the enable state of alpha blending.  

typedef  enum  

{  

  CompositingModeSourceOver = 0x00,  

  CompositingModeSourceCopy = 0x01  

} CompositingMode;  

CompositingModeSourceOver:  Enables alpha blending, which specifies that when a color is 

rendered, it is blended with the background color. The extent of blending is determined by the 
value of the alpha  component of the color being rendered.  

CompositingModeSourceCopy:  Disables alpha blending, which means that when a source 

color is rendered, it overwrites the background color.  

Graphics colors are s pecified by EmfPlusARGB objects (section 2.2.2.1 ) .  

See section 2.1.1  for the specification of additional enumerations.  

2.1.1.7   CompositingQuality Enumeration  

The CompositingQuality  enumeration defines levels of quality for creating composite images. <2>  

typedef  enum  

{  

  CompositingQualityDefault = 0x01,  

  CompositingQualityHighSpeed = 0x02,  

  CompositingQualityHighQuality = 0x03,  

  CompositingQualityGammaCorrected = 0x04,  

  CompositingQualityAssumeLinear = 0x05  

} CompositingQuality;  

CompositingQualityDefault:  No gamma correction is performed. Gamma correction controls 
the overall brightness and contrast of an image. Without gamma correction, composited 

images can appear too light or too dark.  

CompositingQualityHighSpeed:  No gamma correction is performed. Compositing speed is 
favored at the expense of quality. In terms of the result, there is  no difference between this 

value and CompositingQualityDefault.  

CompositingQualityHighQuality:  Gamma correction is performed. Compositing quality is 

favored at the expense of speed.  

CompositingQualityGammaCorrected:  Enable gamma correction for higher -qu ality 
compositing with lower speed. In terms of the result, there is no difference between this value 

and CompositingQualityHighQuality.  

CompositingQualityAssumeLinear:  No gamma correction is performed; however, using linear 
values results in better quali ty than the default at a slightly lower speed.  

Graphics colors are specified by EmfPlusARGB objects (section 2.2.2.1 ) .  
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Compositing is done during rendering when source pixels are combined with destination pixels. The 
compositing quality directly relates to the visual quality of the output and is inversely proportional to 

the time required for rendering. The  higher the quality, the more surrounding pixels need to be 
taken into account during the compositing operation; hence, the slower the render time.  

See section 2.1.1  for the specification of additional enu merations.  

2.1.1.8   CurveAdjustments Enumeration  

The CurveAdjustments  enumeration defines adjustments that can be applied to the color curve  
of an image.  

typedef  enum  

{  

  AdjustExposure = 0x00000000,  

  AdjustDensity = 0x00000001,  

  AdjustContrast = 0x00000002,  

  AdjustHighlight = 0x00000003,  

  AdjustShadow = 0x00000004,  

  AdjustMidtone = 0x00000005,  

  AdjustWhiteSaturation = 0x00000006,  

  AdjustBlackSaturation = 0x00000007  

} CurveAdjustments;  

AdjustExposure:  Specifies the simulati on of increasing or decreasing the exposure  of an 

image.  

AdjustDensity:  Specifies the simulation of increasing or decreasing the density  of an image.  

AdjustContrast:  Specifies an increase or decrease of the contrast  of an image.  

AdjustHighlight:  Specifies an increase or decrease of the value of a color channel of an image, 
if that channel already has a value that is above half intensity . This adjustment can be used 
to inc rease definition in the light areas of an image without affecting the dark areas.  

AdjustShadow:  Specifies an increase or decrease of the value of a color channel of an image, if 
that channel already has a value that is below half intensity. This adjustmen t can be used to 

increase definition in the dark areas of an image without affecting the light areas.  

AdjustMidtone:  Specifies an adjustment that lightens or darkens an image. Color channel 
values in the middle of the intensity range are altered more than  color channel values near 

the minimum or maximum extremes of intensity. This adjustment can be used to lighten or 
darken an image without losing the contrast between the darkest and lightest parts of the 
image.  

AdjustWhiteSaturation:  Specifies an adjustm ent to the white saturation  of an image, 
defined as the maximum value in the range of intensities for a given color channel, whose 

range is typically 0 to 255.  

For example, a white saturation adjustment value of 240 specifies that col or channel values in 
the range 0 to 240 are adjusted so that they spread out over the range 0 to 255, with color 

channel values greater than 240 set to 255.  

AdjustBlackSaturation:  Specifies an adjustment to the black saturation  of an image, which 

is the minimum value in the range of intensities for a given color channel, which is typically 0 
to 255.  
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For example, a black saturation adjustment value of 15 specifies that color channel values in 
the range 15 to 255 are adjusted so that the y spread out over the range 0 to 255, with color 

channel values less than 15 set to 0.  

Bitmap images are specified by EmfPlusBitmap objects (section 2.2.2.2 ) . 

See section 2.1.1  for the specification of additional enumerations.  

2.1.1.9   CurveChannel Enumeration  

The CurveChannel  enumeration defines color channels that can be affected by a color curve effect 
adjustment to an image.  

typedef  enum  

{  

  CurveChannelAll = 0x00000000,  

  CurveChannelRed = 0x00000001,  

  CurveChannelGreen = 0x00000002,  

  CurveChannelBlue = 0x00000003  

} CurveChannel;  

CurveChannelAll:  Specifies that a color curve adjustment applies to all color channels.  

CurveChannelRed:  Specifies that a color curve adjustment applies only to the red col or 
channel.  

CurveChannelGreen:  Specifies that a color curve adjustment applies only to the green color 

channel.  

CurveChannelBlue:  Specifies that a color curve adjustment applies only to the blue color 

channel.  

Bitmap images are specified by EmfPlusBitmap objects (section 2.2.2.2 ) . 

See section 2.1.1  for th e specification of additional enumerations.  

2.1.1.10   CustomLineCapDataType Enumeration  

The CustomLineCapDataType  enumeration defines types of custom line cap data, which specify 
styles and shapes for the ends of graphics lines.  

typedef  enum  

{  

  CustomLineCapDataTypeDefault = 0x00000000,  

  CustomLineCapDataTypeAdjustableArrow = 0x00000001  

} CustomLineCapDataType;  

CustomLineCapDataTypeDefault:  Specifies a default custom line cap.  

CustomLineCapDataTypeAdjustableArrow:  Specifies an adjustable arrow custom line cap.  

Custom line cap data is s pecified by EmfPlusCustomLineCap objects (section 2.2.1.2 ) . 

See section 2.1.1  for the specification of additional enumerations.  



 

35  /  297  

[MS -EMFPLUS] ð v2009 0223   

 Enhanced Metafile Format Plus Extensions Specification  

 

 Copyright © 2009 Microsoft Corporation.  

 

 Release: Monday, February 23, 2009  

2.1.1.11   DashedLineCapType Enumeration  

The DashedLineCapType  enumeration defines types of line caps to use at the ends of dashed lines 

that are drawn with graphics pens.  

typedef  enum  

{  

  DashedLineCapTypeFlat = 0x00000000,  

  DashedLineCapTypeRound = 0x00000002,  

  DashedLineCapTypeTriangle = 0x00000003  

} DashedLineCapType;  

DashedLineCapTypeFlat:  Specifies a flat dashed line cap.  

DashedLineCapTypeRound:  Specifies a round dashed line cap.  

DashedLineCapTypeTriangle:  Specifies  a triangular dashed line cap.  

Dashed lines are specified by EmfPlusDashedLineData objects (section 2.2.2.16 ) . 

See section 2.1.1  for the specification of additional enumerations.  

2.1.1.12   FilterType Enumeration  

The FilterType  enumeration defines types of filtering algorithms that can be used for text and 

graphics quality enhancement and image rendering.  

typedef  enum  

{  

  FilterTypeNone = 0x00,  

  FilterTypePoint = 0x01,  

  FilterTypeLinear = 0x02,  

  FilterTypeTriangle = 0x03,  

  FilterTypeBox = 0x04,  

  FilterTypePyramidalQuad = 0x06,  

  FilterTypeGaussianQuad = 0x07  

} FilterType;  

FilterTypeNone:  Specifies that filtering is not performed.  

FilterTypePoint:  Specifies that eac h destination pixel is computed by sampling the nearest 
pixel from the source image.  

FilterTypeLinear:  Specifies that linear interpolation is performed using the weighted average of 

a 2x2 area of pixels surrounding the source pixel.  

FilterTypeTriangle:  Specifies that each pixel in the source image contributes equally to the 

destination image. This is the slowest of filtering algorithms.  

FilterTypeBox:  Specifies a box filter  algorithm, in which each destination pixel is computed by 
av eraging a rectangle of source pixels. This algorithm is useful only when reducing the size of 

an image.  

FilterTypePyramidalQuad:  Specifies that a 4 -sample tent filter  is used.  
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FilterTypeGaussianQuad:  Specifies that a 4 -sample Gaussi an filter is used, which creates a 
blur effect  on an image.  

See section 2.1.1  for the specification of additional enumerations.  

2.1.1.13   GraphicsVersion Enumeration  

The GraphicsVersion  enumeration defines versions of operating system graphics that are used to 

create EMF+ metafiles.  

typedef  enum  

{  

  GraphicsVersion1 = 0x0001,  

  GraphicsVersion1_1 = 0x0002  

} GraphicsVersion;  

GraphicsVersion1:  Specifies GDI+ version 1.0. <3>  

GraphicsVersion1_1:  Specifies GDI+ version 1.1. <4>  

Graphics versions are specified in EmfPlusGraphicsVersion o bjects (section 2.2.2.19 ) . 

See section 2.1.1  for the specification of additional enumerations.  

2.1.1.14   HatchStyle Enumeration  

The HatchStyle  enumeration defines hatch patterns used by graphics brushes. A hatch pattern 

consists of a solid background color and lines drawn over the background.  

typedef  enum  

{  

  HatchStyleHorizontal = 0x00000000,  

  HatchStyleVertical = 0x00000001,  

  HatchStyleForwardDiagonal = 0x00000002,  

  HatchStyleBackwardDiagonal = 0x00000003,  

  HatchStyleLargeGrid = 0x00000004,  

  HatchStyleDiagonalCross = 0x00000005,  

  HatchStyle05Percent = 0x00000006,  

  HatchStyle10Percent = 0x00000007,  

  HatchStyle20Percent = 0x00000008,  

  HatchStyle25Percent = 0x00000009,  

  HatchStyle30Percent = 0x0000000A,  

  HatchStyle40Percent = 0x0000000B,  

  HatchStyle50Percent = 0x0000000C,  

  HatchStyle60Percent = 0x0000000D,  

  HatchStyle70Percent = 0x00 00000E,  

  HatchStyle75Percent = 0x0000000F,  

  HatchStyle80Percent = 0x00000010,  

  HatchStyle90Percent = 0x00000011,  

  HatchStyleLightDownwardDiagonal = 0x00000012,  

  HatchStyleLightUpwardDiagonal = 0x00000013,  

  HatchStyleDarkDownwardDiagonal = 0x00000014,  

  HatchStyleDarkUpwardDiagonal = 0x00000015,  

  HatchStyleWideDownwardDiagonal = 0x00000016,  

  HatchStyleWideUpwardDiagonal = 0x00000017,  

  HatchStyleLightVertical = 0x00000018,  

  HatchStyleLightHorizontal = 0x00000019,  
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  HatchStyleNarrowVertical = 0x0000001A,  

  HatchStyleNarrowHorizontal = 0x0000001B,  

  HatchStyleDarkVertical = 0x0000001C,  

  HatchStyleDarkHorizontal = 0x0000001D,  

  HatchStyleDashedDownwardDiagonal = 0x0000001E,  

  HatchStyleDashedUpwardDiagonal = 0x000000 1F,  

  HatchStyleDashedHorizontal = 0x00000020,  

  HatchStyleDashedVertical = 0x00000021,  

  HatchStyleSmallConfetti = 0x00000022,  

  HatchStyleLargeConfetti = 0x00000023,  

  HatchStyleZigZag = 0x00000024,  

  HatchStyleWave = 0x00000025,  

  HatchStyleDiagonalBric k = 0x00000026,  

  HatchStyleHorizontalBrick = 0x00000027,  

  HatchStyleWeave = 0x00000028,  

  HatchStylePlaid = 0x00000029,  

  HatchStyleDivot = 0x0000002A,  

  HatchStyleDottedGrid = 0x0000002B,  

  HatchStyleDottedDiamond = 0x0000002C,  

  HatchStyleShingle = 0x0000002D,  

  HatchStyleTrellis = 0x0000002E,  

  HatchStyleSphere = 0x0000002F,  

  HatchStyleSmallGrid = 0x00000030,  

  HatchStyleSmallCheckerBoard = 0x00000031,  

  HatchStyleLargeCheckerBoard = 0x00000032,  

  HatchStyleOutlinedDiamond = 0 x00000033,  

  HatchStyleSolidDiamond = 0x00000034  

} HatchStyle;  

HatchStyleHorizontal:  Specifies equally spaced horizontal lines.  

HatchStyleVertical:  Specifies equally spaced vertical lines.  

HatchStyleForwardDiagonal:  Specifies lines on a diagonal from upper left to lower right.  

HatchStyleBackwardDiagonal:  Specifies lines on a diagonal from upper right to lower left.  

HatchStyleLargeGrid:  Specifies crossing horizontal and vertical lines.  

HatchStyleDiagonalCross:  Speci fies crossing forward diagonal and backward diagonal lines 

with anti -aliasing.  

HatchStyle05Percent:  Specifies a 5 -percent hatch, which is the ratio of foreground color to 

background color equal to 5:100.  

HatchStyle10Percent:  Specifies a 10 -percent hatch,  which is the ratio of foreground color to 
background color equal to 10:100.  

HatchStyle20Percent:  Specifies a 20 -percent hatch, which is the ratio of foreground color to 
background color equal to 20:100.  

HatchStyle25Percent:  Specifies a 25 -percent hatch,  which is the ratio of foreground color to 
background color equal to 25:100.  

HatchStyle30Percent:  Specifies a 30 -percent hatch, which is the ratio of foreground color to 

background color equal to 30:100.  
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HatchStyle40Percent:  Specifies a 40 -percent hatch,  which is the ratio of foreground color to 
background color equal to 40:100.  

HatchStyle50Percent:  Specifies a 50 -percent hatch, which is the ratio of foreground color to 
background color equal to 50:100.  

HatchStyle60Percent:  Specifies a 60 -percent hatch,  which is the ratio of foreground color to 
background color equal to 60:100.  

HatchStyle70Percent:  Specifies a 70 -percent hatch, which is the ratio of foreground color to 

background color equal to 70:100.  

HatchStyle75Percent:  Specifies a 75 -percent hatch,  which is the ratio of foreground color to 
background color equal to 75:100.  

HatchStyle80Percent:  Specifies an 80 -percent hatch, which is the ratio of foreground color to 
background color equal to 80:100.  

HatchStyle90Percent:  Specifies a 90 -percent hatch , which is the ratio of foreground color to 
background color equal to 90:100.  

HatchStyleLightDownwardDiagonal:  Specifies diagonal lines that slant to the right from top 

to bottom points with no anti -aliasing. They are spaced 50 percent further apart than lines in 
the HatchStyleForwardDiagonal pattern  

HatchStyleLightUpwardDiagonal:  Specifies diagonal lines that slant to the left from top to 
bottom points with no anti -aliasing. They are spaced 50 percent further apart than lines in the 
HatchStyleBackwardDia gonal pattern.  

HatchStyleDarkDownwardDiagonal:  Specifies diagonal lines that slant to the right from top 
to bottom points with no anti -aliasing. They are spaced 50 percent closer and are twice the 
width of lines in the HatchStyleForwardDiagonal pattern.  

HatchStyleDarkUpwardDiagonal:  Specifies diagonal lines that slant to the left from top to 
bottom points with no anti -aliasing. They are spaced 50 percent closer and are twice the width 

of lines in the HatchStyleBackwardDiagonal pattern.  

HatchStyleWideDownw ardDiagonal:  Specifies diagonal lines that slant to the right from top 
to bottom points with no anti -aliasing. They have the same spacing between lines in 

HatchStyleWideDownwardDiagonal pattern and HatchStyleForwardDiagonal pattern, but 
HatchStyleWideDown wardDiagonal has the triple line width of HatchStyleForwardDiagonal.  

HatchStyleWideUpwardDiagonal:  Specifies diagonal lines that slant to the left from top to 

bottom points with no anti -aliasing. They have the same spacing between lines in 
HatchStyleWideU pwardDiagonal pattern and HatchStyleBackwardDiagonal pattern, but 

HatchStyleWideUpwardDiagonal has the triple line width of HatchStyleWideUpwardDiagonal.  

HatchStyleLightVertical:  Specifies vertical lines that are spaced 50 percent closer together 
than li nes in the HatchStyleVertical pattern.  

HatchStyleLightHorizontal:  Specifies horizontal lines that are spaced 50 percent closer than 
lines in the HatchStyleHorizontal pattern.  

HatchStyleNarrowVertical:  Specifies vertical lines that are spaced 75 percent closer than lines 
in the HatchStyleVertical pattern; or 25 percent closer than lines in the HatchStyleLightVertical 
pattern.  
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HatchStyleNarrowHorizontal:  Specifies horizontal lines that are spaced 75 perc ent closer 
than lines in the HatchStyleHorizontal pattern; or 25 percent closer than lines in the 

HatchStyleLightHorizontal pattern.  

HatchStyleDarkVertical:  Specifies lines that are spaced 50 percent closer than lines in the 

HatchStyleVertical pattern.  

HatchStyleDarkHorizontal:  Specifies lines that are spaced 50 percent closer than lines in the 
HatchStyleHorizontal pattern.  

HatchStyleDashedDownwardDiagonal:  Specifies dashed diagonal lines that slant to the right 
from top to bottom points.  

HatchStyleDas hedUpwardDiagonal:  Specifies dashed diagonal lines that slant to the left from 

top to bottom points.  

HatchStyleDashedHorizontal:  Specifies dashed horizontal lines.  

HatchStyleDashedVertical:  Specifies dashed vertical lines.  

HatchStyleSmallConfetti:  Spec ifies a pattern of lines that has the appearance of confetti.  

HatchStyleLargeConfetti:  Specifies a pattern of lines that has the appearance of confetti, and 

is composed of larger pieces than the HatchStyleSmallConfetti pattern.  

HatchStyleZigZag:  Specifie s horizontal lines that are composed of zigzags.  

HatchStyleWave:  Specifies horizontal lines that are composed of tildes.  

HatchStyleDiagonalBrick:  Specifies a pattern of lines that has the appearance of layered 
bricks that slant to the left from top to bo ttom points.  

HatchStyleHorizontalBrick:  Specifies a pattern of lines that has the appearance of horizontally 
layered bricks.  

HatchStyleWeave:  Specifies a pattern of lines that has the appearance of a woven material.  

HatchStylePlaid:  Specifies a pattern of lines that has the appearance of a plaid material.  

HatchStyleDivot:  Specifies a pattern of lines that has the appearance of divots.  

HatchStyleDottedGrid:  Specifies crossing horizontal and vertical lines, each of which is 
composed of dots.  

HatchStyleDo ttedDiamond:  Specifies crossing forward and backward diagonal lines, each of 

which is composed of dots.  

HatchStyleShingle:  Specifies a pattern of lines that has the appearance of diagonally layered 
shingles that slant to the right from top to bottom poin ts.  

HatchStyleTrellis:  Specifies a pattern of lines that has the appearance of a trellis.  

HatchStyleSphere:  Specifies a pattern of lines that has the appearance of spheres laid 

adjacent to each other.  

HatchStyleSmallGrid:  Specifies crossing horizontal a nd vertical lines that are spaced 50 
percent closer together than HatchStyleLargeGrid.  
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HatchStyleSmallCheckerBoard:  Specifies a pattern of lines that has the appearance of a 
checkerboard.  

HatchStyleLargeCheckerBoard:  Specifies a pattern of lines that has  the appearance of a 
checkerboard, with squares that are twice the size of the squares in the 

HatchStyleSmallCheckerBoard  pattern.  

HatchStyleOutlinedDiamond:  Specifies crossing forward and backward diagonal lines; the 
lines are not anti -aliased.  

HatchStyl eSolidDiamond:  Specifies a pattern of lines that has the appearance of a 
checkerboard placed diagonally.  

Graphics brushes are specified by EmfPlusBrush objects (section 2.2.1.1 ) . 

See section 2.1.1  for the specification of additional enumerations.  

2.1.1.15   HotkeyPrefix Enumeration  

The HotkeyPrefix  enumeration defines output options for hotkey prefixes in graphics text.  

typedef  enum  

{  

  HotkeyPrefixNone = 0x00000000,  

  HotkeyPrefixShow = 0x00000001,  

  HotkeyPrefixHide = 0x00000002  

} HotkeyPrefix;  

HotkeyPrefixNone:  Specifies that the hotkey prefix SHOULD NOT be displayed.  

HotkeyPrefixShow:  Specifies that no hotkey prefix is defined.  

HotkeyPrefixHide:  Specifies that the hotkey prefix SHOULD be displayed.  

Graphics text is specified by EmfPlusStringFormat objects (section 2.2.1.9 ) . 

See section 2.1.1  for the specification of additional enumerations.  

2.1.1.16   ImageDataType Enumeration  

The ImageDataType  enumeration defines types of image data formats.  

typedef  enum  

{  

  ImageDataTypeUnknown = 0x00000000,  

  ImageDataTypeBitmap = 0x00000001,  

  ImageDataTypeMetafile = 0x00000002  

} ImageDataType;  

ImageDataTypeUnknown:  The type of image is not known.  

ImageDataTypeBitmap:  Specifies a bitmap image.  

ImageDataTypeMetafile:  Specifies a metafile image.  

Graphics images are specified by EmfPlusImage obje cts (section 2.2.1.4 ) . 
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See section 2.1.1  for the specification of additional enumerations.  

2.1.1.17   InterpolationMode Enumeration  

The InterpolationMode  enumeration defines ways to perform scaling, including stretching and 

shrinking.  

typedef  enum  

{  

  InterpolationModeDefault = 0x00,  

  InterpolationModeLowQuality = 0x01,  

  InterpolationModeHighQuality = 0x02,  

  InterpolationModeBilinear = 0x03,  

  InterpolationModeBicubic = 0x04,  

  InterpolationModeNearestNeighbor = 0x05,  

  InterpolationModeHighQualityBilinear = 0x06,  

  InterpolationModeHighQualityBicubic = 0x07  

} Interpola tionMode;  

InterpolationModeDefault:  Specifies the default interpolation mode, which is defined as 

InterpolationModeBilinear.  

InterpolationModeLowQuality:  Specifies a low -quality interpolation mode, which is defined as 

InterpolationModeNearestNeighbor.  

In terpolationModeHighQuality:  Specifies a high -quality interpolation mode, which is defined 

as InterpolationModeHighQualityBicubic.  

InterpolationModeBilinear:  Specifies bilinear interpolation, which uses the closest 2x2 
neighborhood of known pixels surroun ding the interpolated pixel. The weighted average of 

these 4 known pixel values determines the value to assign to the interpolated pixel. The result 
is smoother looking than InterpolationModeNearestNeighbor.  

InterpolationModeBicubic:  Specifies bicubic int erpolation, which uses the closest 4x4 

neighborhood of known pixels surrounding the interpolated pixel. The weighted average of 
these 16 known pixel values determines the value to assign to the interpolated pixel. Because 

the known pixels are likely to be at varying distances from the interpolated pixel, closer pixels 
are given a higher weight in the calculation. The result is smoother looking than 
InterpolationModeBilinear.  

InterpolationModeNearestNeighbor:  Specifies nearest -neighbor interpolation, which uses 
only the value of the pixel that is closest to the interpolated pixel. This mode simply duplicates 
or removes pixels, producing the lowest -quality result among these options.  

InterpolationModeHighQualityBilinear:  Specifies bilinear interpolation with  prefiltering.  

InterpolationModeHighQualityBicubic:  Specifies bicubic interpolation with prefiltering, which 

produces the highest -quality result among these options.  

To stretch an image, each pixel in the original image SHOULD be mapped to a group of pixe ls in the 
larger image. To shrink an image, groups of pixels in the original image SHOULD be mapped to 

single pixels in the smaller image. The effectiveness of the algorithm that performs these mappings 
determines the quality of a scaled image. Higher -qual ity interpolation generally uses more data 

points and requires more processing time than lower -quality interpolation.  

See section 2.1.1  for the specification of additional enumerations.  
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2.1.1.18   LanguageIdentifier Enumeration  

The LanguageIdentifier  enumeration defines identifiers for natural languages in locales, including 

countries, geographical regions, and administrative districts.  

typedef  enum  

{  

  LANG_NEUTRAL = 0x0000,  

  zh - CHS = 0x0004,  

  LANG_INVARIANT = 0x007F,  

  LANG_NEUTRAL_USER_DEFAULT = 0x0400, 

  ar - SA = 0x0401,  

  bg - BG = 0x0402,  

  ca - ES = 0x0403,  

  zh - CHT = 0x0404,  

  cs - CZ = 0x0405,  

  da - DK = 0x0406,  

  de - DE = 0x0407,  

  el - GR = 0x0408,  

  en - US = 0x0409,  

  es - Trad nl - ES = 0x040A,  

  fi - FI = 0x040B,  

  fr - FR = 0x040C,  

  he - IL = 0x040D,  

  hu - HU = 0x040E,  

  is - IS = 0x040F,  

  it - IT = 0x0410,  

  ja - JA = 0x0411,  

  ko - KR = 0x0412,  

  nl - NL = 0x0413,  

  nb - NO = 0x0414,  

  pl - PL = 0x0415,  

  pt - BR = 0x0416,  

  rm- CH = 0x0417,  

  ro - RO = 0x0418,  

  ru - RU = 0x0419,  

  hr - HR = 0x041A,  

  sk - SK = 0x041B,  

  sq - AL = 0x041C,  

  sv - SE = 0x041D,  

  th - TH = 0x041E,  

  tr - TR = 0x041F,  

  ur - PK = 0x0420,  

  id - ID = 0x0421,  

  uk - UA = 0x0422,  

  be - BY = 0x0423,  

  sl - SI = 0x0424,  

  et - EE = 0x0425,  

  lv - LV = 0x0426,  

  lt - LT = 0x0427,  

  tg - TJ = 0x0428,  

  fa - IR = 0x0429,  

  vi - VN = 0x042A,  

  hy - AM = 0x042B,  

  az - Latn - AZ = 0x042C,  

  eu - ES = 0x042D,  

  wen- DE = 0x042E,  

  mk- MK = 0x042F,  

  st - ZA = 0x0430,  
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  tn - ZA = 0x0432,  

  xh - ZA = 0x0434,  

  zu - ZA = 0x0435,  

  af - ZA = 0x0436,  

  ka - GE = 0x0437,  

  fa - FA = 0x0438,  

  hi - IN = 0x0439,  

  mt - MT = 0x043A,  

  se - NO = 0x043B,  

  ga - GB = 0x043C,  

  ms- MY = 0x043E,  

  kk - KZ = 0x043F,  

  ky - KG = 0x0440,  

  sw- KE = 0x0441,  

  tk - TM = 0x0442,  

  uz - Latn - UZ = 0x0443,  

  tt - Ru = 0x0444,  

  bn - IN = 0x0445,  

  pa - IN = 0x0446,  

  gu - IN = 0x0447,  

  or - IN = 0x0448,  

  ta - IN = 0x0449,  

  te - IN = 0x044A,  

  kn - IN = 0x044B,  

  ml - IN = 0x044C,  

  as - IN = 0x044D,  

  mr- IN = 0x044E,  

  sa - IN = 0x044F,  

  mn- MN = 0x0450,  

  bo - CN = 0x0451,  

  cy - GB = 0x0452,  

  km- KH = 0x0453,  

  lo - LA = 0x0454,  

  gl - ES = 0x0456,  

  kok - IN = 0x0457,  

  sd - IN = 0x0459,  

  syr - SY = 0x045A,  

  si - LK = 0x045B,  

  iu - Cans- CA = 0x045D,  

  am- ET = 0x045E,  

  ne - NP = 0x0461,  

  fy - NL = 0x0462,  

  ps - AF = 0x0463,  

  fil - PH = 0x0464,  

  div - MV = 0x0465,  

  ha - Latn - NG = 0x0468,  

  yo - NG = 0x046A,  

  quz - BO = 0x046B,  

  nzo - ZA = 0x046C,  

  ba - RU = 0x046D,  

  lb - LU = 0x046E,  

  kl - GL = 0x046F,  

  ig - NG = 0x0470,  

  so - SO = 0x0477,  

  ii - CN = 0x0478,  

  arn - CL = 0x047A,  

  moh- CA = 0x047C,  

  br - FR = 0x 047E,  

  ug - CN = 0x0480,  
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  mi - NZ = 0x0481,  

  oc - FR = 0x0482,  

  co - FR = 0x0483,  

  gsw- FR = 0x0484,  

  sah - RU = 0x0485,  

  qut - GT = 0x0486,  

  rw - RW = 0x0487,  

  wo- SN = 0x0488,  

  gbz - AF = 0x048C,  

  LANG_NEUTRAL_SYS_DEFAULT = 0x0800,  

  ar - IQ = 0x0801,  

  zh - CN = 0x0804,  

  de - CH = 0x0807,  

  en - GB = 0x0809,  

  es - MX = 0x080A,  

  fr - BE = 0x080C,  

  it - CH = 0x0810,  

  ko - Johab - KR = 0x0812,  

  nl - BE = 0x0813,  

  nn - NO = 0x0814,  

  pt - PT = 0x0816,  

  sr - Latn - SP = 0x081A,  

  sv - FI = 0x081D,  

  ur - IN = 0x0820,  

  lt - C- LT =  0x0827,  

  az - Cyrl - AZ = 0x082C,  

  wee- DE = 0x082E,  

  se - SE = 0x083B,  

  ga - IE = 0x083C,  

  ms- BN = 0x083E,  

  uz - Cyrl - UZ = 0x0843,  

  bn - BD = 0x0845,  

  mn- Mong- CN = 0x0850,  

  sd - PK = 0x0859,  

  iu - Latn - CA = 0x085D,  

  tzm - Latn - DZ = 0x085F,  

  quz - EC = 0x086B,  

  LANG_NEUTRAL_CUSTOM_DEFAULT = 0x0C00, 

  ar - EG = 0x0C01,  

  zh - HK = 0x0C04,  

  de - AT = 0x0C07,  

  en - AU = 0x0C09,  

  es - ES = 0x0C0A,  

  fr - CA = 0x0C0C,  

  sr - Cyrl - CS = 0x0C1A,  

  se - FI = 0x0C3B,  

  quz - PE = 0x0C6B,  

  LANG_NEUTRAL_CUSTOM = 0x1000, 

  ar - LY = 0x1001 ,  

  zh - SG = 0x1004,  

  de - LU = 0x1007,  

  en - CA = 0x1009,  

  es - GT = 0x100A,  

  fr - CH = 0x100C,  

  hr - BA = 0x101A,  

  smj - NO = 0x103B,  

  LANG_NEUTRAL_CUSTOM_DEFAULT_MUI = 0x1400, 

  ar - DZ = 0x1401,  

  zh - MO = 0x1404,  



 

45  /  29 7 

[MS -EMFPLUS] ð v2009 0223   

 Enhanced Metafile Format Plus Extensions Specification  

 

 Copyright © 2009 Microsoft Corporation.  

 

 Release: Monday, February 23, 2009  

  de - LI = 0x1407,  

  en - NZ = 0x1409,  

  es - CR = 0x140A,  

  fr - LU = 0x140C,  

  bs - Latn - BA = 0x141A,  

  smj - SE = 0x143B,  

  ar - MA = 0x1801,  

  en - IE = 0x1809,  

  es - PA = 0x180A,  

  ar - MC = 0x180C,  

  sr - Latn - BA = 0x181A,  

  sma- NO = 0x183B,  

  ar - TN = 0x1C01,  

  en - ZA = 0x1C09,  

  es - DO = 0x1C0A,  

  sr - Cyrl - BA = 0x1C1A,  

  sma- SE = 0x1C3B,  

  ar - OM = 0x2001,  

  el - 2- GR = 0x2008,  

  en - JM = 0x2009,  

  es - VE = 0x200A,  

  bs - Cyrl - BA = 0x201A,  

  sms- FI = 0x203B,  

  ar - YE = 0x2401,  

  ar - 029 = 0x2409,  

  es - CO = 0x240A,  

  smn- FI = 0x243B,  

  ar - SY = 0x2801,  

  en - BZ = 0x2809,  

  es - PE = 0x280A,  

  ar - JO = 0x2C01,  

  en - TT = 0x2C09,  

  es - AR = 0x2C0A,  

  ar - LB = 0x3001,  

  en - ZW = 0x3009,  

  es - EC = 0x300A,  

  ar - KW = 0x3401,  

  en - PH = 0x3409,  

  es - CL = 0x340A,  

  ar - AE = 0x3801,  

  es - UY = 0x380A,  

  ar - BH = 0x3C01,  

  es - PY = 0x3C0A,  

  ar - QA = 0x4001,  

  en - IN = 0x4009,  

  es - BO = 0x400A,  

  en - MY = 0x4409,  

  es - SV = 0x440A,  

  en - SG = 0x4809,  

  es - HN = 0x480A,  

  es - NI = 0x4C0A,  

  es - PR = 0x500A,  

  es - US = 0x540A,  

  zh - Hant = 0x7C04  

} LanguageIdentifiers;  

LANG_NEUTRAL:  Neutral locale language.  
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zh - CHS:  Chinese, Simplified (China).  

LANG_INVARIANT:  Invariant language.  

LANG_NEUTRAL_USER_DEFAULT:  User default locale language.  

ar - SA:  Arabic (Saudi Arabia).  

bg - BG:  Bulgarian (Bulgaria).  

ca - ES:  Catalan (Spain).  

zh - CHT:  Chinese, Traditional (Taiwan).  

cs - CZ:  Czech (Czech Republic).  

da - DK:  Danish (Denmark).  

de - DE:  German (Germany).  

el - GR:  Greek (Greece).  

en - US:  English (United States).  

es - Tradnl - ES:  Spanish, Traditional (Spain).  

fi - FI:  Finnish (Finland).  

fr - FR:  French (France).  

he - IL:  Hebrew (Israel).  

hu - HU:  Hungarian (Hungary).  

is - IS:  Icelandic (Iceland).  

it - IT:  Italian (Italy).  

ja - JA:  Japanese (Japan).  

ko - KR:  Korean (Korea).  

nl - NL:  Dutch (Netherlands).  

nb - NO:  Bokmal (Norway).  

pl - PL:  Polish (Poland).  

pt - BR:  Portuguese (Brazil).  

rm - CH:  Romansh (Switzerland).  

ro - RO:  Romanian (Romania).  

ru - RU:  Russian (Russia).  

hr - HR:  Croatian (Croatia).  

sk - SK:  Slovak (Slovakia).  
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sq - AL:  Albanian (Albania).  

sv - SE:  Swedish (Sweden).  

th - TH:  Thai (Thailand).  

tr - TR:  Turkish (Turkey).  

ur - PK:  Urdu (Pakistan).  

id - ID:  Indonesian (Indonesia).  

uk - UA:  Ukranian (Ukraine).  

be - BY:  Belarusian (Belarus).  

sl - SI:  Slovenian (Slovenia).  

et - EE:  Estonian (Estonia).  

lv - LV:  Latvian (Latvia).  

lt - LT:  Lithuanian (Lithuania).  

tg - TJ:  Tajik (Tajikistan).  

fa - IR:  Persian (Iran).  

vi - VN:  Vietnamese (Vietnam).  

hy - AM:  Armenian (Armenia).  

az - Latn - AZ:  Azeri, Latin alphabet (Azerbaijan).  

eu - ES:  Basque (Spain).  

wen - DE:  Sorbian, Upper (Germany).  

mk - MK:  Macedonian (Macedonia).  

st - ZA:  Sutu (South Africa).  

tn - ZA:  Setswana (Botswana).  

xh - ZA:  isiXhosa (South Africa).  

zu - ZA:  isiZulu (South Africa).  

af - ZA:  Afrikaans (South Africa).  

ka - GE:  Georgian (Georgia).  

fa - FA:  Faeroese (Faroe Islands).  

hi - IN:  Hindi (India).  

mt - MT:  Maltese (Malta ).  

se - NO:  Sami, Northern (Norway).  
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ga - GB:  Gaelic (United Kingdom).  

ms - MY:  Malay (Malaysia).  

kk - KZ:  Kazakh (Kazakhstan).  

ky - KG:  Kyrgyz (Kyrgyzstan).  

sw - KE:  Kiswahili (Kenya, Tanzania, and other Eastern African nations; and it is the official 
language of the African Union).  

tk - TM:  Turkmen (Turkmenistan).  

uz - Latn - UZ:  Uzbek, Latin alphabet (Uzbekistan).  

tt - Ru:  Tatar (Belarus, Russia, Ukraine, and other easter n European nations; and Kazakhstan, 
and Uzbekistan in central Asia).  

bn - IN:  Bengali, Bengali script (India).  

pa - IN:  Punjabi (India).  

gu - IN:  Gujarati (India).  

or - IN:  Oriya (India).  

ta - IN:  Tamil (India, Sri Lanka).  

te - IN:  Telugu (India).  

kn - IN:  Kannad a (India).  

ml - IN:  Malayalam (India).  

as - IN:  Assamese (India).  

mr - IN:  Marathi (India).  

sa - IN:  Sanskrit (India).  

mn - MN:  Mongolian, Cyrillic alphabet (Mongolia).  

bo - CN:  Tibetan (China).  

cy - GB:  Welsh (United Kingdom).  

km - KH:  Khmer (Cambodia).  

lo - LA:  Lao (Laos).  

gl - ES:  Galician (Spain).  

kok - IN:  Konkani (India).  

sd - IN:  Sindhi (India).  

syr - SY:  Syriac (Syria).  

si - LK:  Sinhalese (Sri Lanka).  
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iu - Cans - CA:  Inuktitut, Syllabics (Canada).  

am - ET:  Amharic (Ethiopia).  

ne - NP:  Nepali (Nepal).  

fy - NL:  Frisian (Netherlands).  

ps - AF:  Pashto (Afghanistan, Pakistan).  

fil - PH:  Filipino (Philippines).  

div - MV:  Divehi (Maldives, India).  

ha - Latn - NG:  Hausa, Latin alphabet (Benin, Nigeria, Togo, and other western African nations).  

yo - NG:  Yoruba (Benin, Ghana, N igeria, Togo, and other western African nations).  

quz - BO:  Quechua (Bolivia).  

nzo - ZA:  Sesotho sa Leboa (South Africa).  

ba - RU:  Bashkir (Russia).  

lb - LU:  Luxembourgish (Luxembourg).  

kl - GL:  Greenlandic (Greenland).  

ig - NG:  Igbo (Nigeria).  

so - SO:  Somali (S omalia).  

ii - CN:  Yi (China).  

arn - CL:  Mapudungun (Chile).  

moh - CA:  Mohawk (Canada).  

br - FR:  Breton (France).  

ug - CN:  Uighur (China).  

mi - NZ:  Maori (New Zealand).  

oc - FR:  Occitan (France).  

co - FR:  Corsican (France).  

gsw - FR:  Alsatian (France).  

sah - RU:  Yakut (Russia).  

qut - GT:  K'iche (Guatemala).  

rw - RW:  Kinyarwanda (Rwanda).  

wo - SN:  Wolof (Gambia, Mauritania, Senegal, and other western African nations).  

gbz - AF:  Dari (Afghanistan).  
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LANG_NEUTRAL_SYS_DEFAULT:  System default locale language.  

ar - IQ:  Arabic (Iraq).  

zh - CN:  Chinese (China).  

de - CH:  German (Switzerland).  

en - GB:  English (United Kingdom).  

es - MX:  Spanish (Mexico).  

fr - BE:  French (Belgium).  

it - CH:  Italian (Switzerland).  

ko - Johab - KR:  Korean, Johab (Korea).  

nl - BE:  Dutch (Belgium).  

nn - NO:  Nyorsk (Norway).  

pt - PT:  Portuguese (Portugal).  

sr - Latn - SP:  Serbian, Latin alphabet (Serbia).  

sv - FI:  Swedish (Finland).  

ur - IN:  Urdu (India).  

lt - C- LT:  Lithuanian, Classic (Lithuania).  

az - Cyrl - AZ:  Azeri, Cyrillic alphabet (Azerbaijan).  

wee - DE:  Sorbian , Lower (Germany).  

se - SE:  Sami, Northern (Sweden).  

ga - IE:  Irish (Ireland).  

ms - BN:  Malay (Brunei).  

uz - Cyrl - UZ:  Uzbek, Cyrillic alphabet (Uzbekistan).  

bn - BD:  Bengali (Bangladesh).  

mn - Mong - CN:  Mongolian, Traditional (China).  

sd - PK:  Sindhi (Pakistan).  

iu - Latn - CA:  Inuktitut, Latin alphabet (Canada).  

tzm - Latn - DZ:  Tamazight, Latin alphabet (Algeria).  

quz - EC:  Quechua (Ecuador).  

LANG_NEUTRAL_CUSTOM_DEFAULT:  Default custom locale language.  

ar - EG:  Arabic (Egypt).  
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zh - HK:  Chinese (Hong Kong Special Administrative Region, China).  

de - AT:  German (Austria).  

en - AU:  English (Australia).  

es - ES:  Spanish, Modern (Spain).  

fr - CA:  French (Canada).  

sr - Cyrl - CS:  Serbian, Cyrillic alphabet (Serbia).  

se - FI:  Sami, Northern (Finland).  

quz - PE:  Quechua (Peru).  

LANG_NEUTRAL_CUSTOM:  Unspecified custom locale language.  

ar - LY:  Arabic (Libya).  

zh - SG:  Chinese (Singapore).  

de - LU:  German (Luxembourg).  

en - CA:  English (Canada).  

es - GT:  Spanish (Guatemala).  

fr - CH:  French (Switzerland).  

hr - BA:  Croatian (Bosnia and Herzegovina).  

smj - NO:  Sami, Luli (Norway).  

LANG_NEUTRAL_CUSTOM_DEFAULT_MUI:  Default custom multi -user interface locale 
language.  

ar - DZ:  Arabic (Algeria).  

zh - MO:  Chinese (Macao Special Administrative Region, China).  

de - LI:  German (Liechtenstein).  

en - NZ:  English (New Zealand).  

es - CR:  Spanish (Costa Rica).  

fr - LU:  French (Luxembourg).  

bs - Latn - BA:  Bosnian, Latin alphabet (Bosnia and Herzegovina).  

smj - SE:  Sami, Lule (Sweden).  

ar - MA:  Arabic (Morocco).  

en - IE:  English (Ireland).  

es - PA:  Spanish (Panama).  

ar - MC:  French (Monaco).  
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sr - Latn - BA:  Serbian, Latin alphabet (Bosnia and Herzegovina).  

sma - NO:  Sami, Southern (Norway).  

ar - TN:  Arabic (Tunisia).  

en - ZA:  English (South Africa).  

es - DO:  Spanish (Dominican Republic).  

sr - Cyrl - BA:  Serbian, Cyrillic alphabet (Bosnia and Herzegovina).  

sma - SE:  Sami, Southern (Sweden).  

ar - OM:  Arabic (Oman).  

el - 2 - GR:  Greek 2 (Greece).  

en - JM:  English (Jamaica).  

es - VE:  Spanish (Venezuela).  

bs - Cyrl - BA:  Bosnian, Cyrillic alphabet (Bosnia and Herzegovi na).  

sms - FI:  Sami, Skolt (Finland).  

ar - YE:  Arabic (Yemen).  

ar - 029:  English (Nations of the Caribbean).  

es - CO:  Spanish (Colombia).  

smn - FI:  Sami, Inari (Finland).  

ar - SY:  Arabic (Syria).  

en - BZ:  English (Belize).  

es - PE:  Spanish (Peru).  

ar - JO:  Arabic ( Jordan).  

en - TT:  English (Trinidad and Tobago).  

es - AR:  Spanish (Argentina).  

ar - LB:  Arabic (Lebanon).  

en - ZW:  English (Zimbabwe).  

es - EC:  Spanish (Ecuador).  

ar - KW:  Arabic (Kuwait).  

en - PH:  English (Phillippines).  

es - CL:  Spanish (Chile).  

ar - AE:  Arabic (United Arab Emirates).  
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es - UY:  Spanish (Uruguay).  

ar - BH:  Arabic (Bahrain).  

es - PY:  Spanish (Paraguay).  

ar - QA:  Arabic (Qatar).  

en - IN:  English (India).  

es - BO:  Spanish (Bolivia).  

en - MY:  English (Malaysia).  

es - SV:  Spanish (El Salvador).  

en - SG:  English (Singapore).  

es - HN:  Spanish (Honduras).  

es - NI:  Spanish (Nicaragua).  

es - PR:  Spanish (Puerto Rico).  

es - US:  Spanish (United States).  

zh - Hant:  Chinese, Traditional (China).  

Language identifiers are specified by EmfPlusLanguageIdentifier objects (section 2.2.2.23 ) . Each 

value is an encoding of a primary language identifier and a sublanguage identifie r.  

See [MS -LCID]  for additional information concerning language identifiers, including Windows version 

support.  

See section 2.1.1  for the specification of additional enumeration s.  

2.1.1.19   LinearGradientMode Enumeration  

The LinearGradientMode  enumeration defines directions of color changes for linear -gradient 

graphics brushes.  

typedef  enum  

{  

  LinearGradientModeHorizontal = 0x00000000,  

  LinearGradientModeVertical = 0x00000001,  

  LinearGradientModeForwardDiagonal = 0x00000002,  

  LinearGradientModeBackwardDiagonal = 0x00000003  

} LinearGradientMode;  

LinearGradientModeHorizontal:  Specifies a horizontal line gradient.  

LinearGradientModeVertical:  Specifies a vertical line gradient.  

LinearGradientModeForwardDiagonal:  Specifies a forward -diagonal line gradient.  

LinearGradientModeBackwardDiagonal:  Specifies a backward -diagonal line gradient.  

Graphics brushes are specified by EmfPlusB rush objects (section 2.2.1.1 ) . 

%5bMS-LCID%5d.pdf
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See section 2.1.1  for the specification of additional enumerations.  

2.1.1.20   LineCapType Enumeration  

The LineCapType  enumeration defines types of line caps to use at the ends of lines that are drawn 

with graphics pens.  

typedef  enum  

{  

  LineCapTypeFlat = 0x00000000,  

  LineCapTypeSquare = 0x00000001,  

  LineCapTypeRound = 0x00000002,  

  LineCapTypeTriangle = 0x00000003,  

  LineCapTypeNoAnchor = 0x00000010,  

  LineCapTypeSquareAnchor = 0x00000011,  

  LineCapTypeRoundAnchor = 0x00000012,  

  LineCapTypeDiamondAnchor = 0x00000013,  

  LineCapTypeArrowAnchor = 0x00 000014,  

  LineCapTypeAnchorMask = 0x000000F0,  

  LineCapTypeCustom = 0x000000FF  

} LineCapType;  

LineCapTypeFlat:  Specifies a squared -off line cap. The end of the line MUST be the last point in 

the line.  

LineCapTypeSquare:  Specifies a square line cap. The c enter of the square MUST be located at 

the last point in the line. The width of the square is the line width.  

LineCapTypeRound:  Specifies a circular line cap. The center of the circle MUST be located at 
the last point in the line. The diameter of the circ le is the line width.  

LineCapTypeTriangle:  Specifies a triangular line cap. The base of the triangle MUST be located 
at the last point in the line. The base of the triangle is the line width.  

LineCapTypeNoAnchor:  Specifies that the line end is not anchor ed.  

LineCapTypeSquareAnchor:  Specifies that the line end is anchored with a square line cap. The 
center of the square MUST be located at the last point in the line. The height and width of the 

square are the line width.  

LineCapTypeRoundAnchor:  Specifies that the line end is anchored with a circular line cap. The 
center of the circle MUST be located at the last point in the line. The circle SHOULD be wider 

than the line.  

LineCapTypeDiamondAnchor:  Specifies that the line end is anchored with a diamond -shap ed 

line cap, which is a square turned at 45 degrees. The center of the diamond MUST be located 
at the last point in the line. The diamond SHOULD be wider than the line.  

LineCapTypeArrowAnchor:  Specifies that the line end is anchored with an arrowhead shap e. 

The arrowhead point MUST be located at the last point in the line. The arrowhead SHOULD be 
wider than the line.  

LineCapTypeAnchorMask:  Mask used to check whether a line cap is an anchor cap.  

LineCapTypeCustom:  Specifies a custom line cap.  

Graphics lin e caps are specified by EmfPlusPen objects (section 2.2.1.7 ) . 
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See section 2.1.1  for the specification of additional enumerations.  

2.1.1.21   LineJoinType Enumeration  

The LineJoinType  enumeration defines ways to join two lines that are drawn by the same graphics 

pen and whose ends meet.  

typedef  enum  

{  

  LineJoinTypeMiter = 0x00000000,  

  LineJoinTypeBevel = 0x00000001,  

  LineJoinTypeRound = 0x00000002,  

  LineJoinTypeMiterClipped = 0x00000003  

} LineJoinType;  

LineJoinTypeMiter:  Specifies a mitered line join.  

LineJoinTypeBevel:  Specifies a beveled line join.  

LineJoinTypeRound:  Specifies a rounded line join.  

LineJoinTypeM iterClipped:  Specifies a clipped mitered line join.  

Graphics lines are specified by EmfPlusPen objects (section 2.2.1.7 ) . A line join makes the 

intersection of the two line ends look more continuous.  

See section 2.1.1  for the specification of additional enumerations.  

2.1.1.22   LineStyle Enumeration  

The LineStyle  enumeration defines styles of lines that are drawn with graphics pens.  

typedef  enum  

{  

  LineStyleSolid = 0x00000000,  

  LineStyleDash = 0x00000001,  

  LineStyleDot = 0x00000002,  

  LineStyleDashDot = 0x00000003,  

  LineStyleDashDotDot = 0x00000004,  

  LineStyleCustom = 0x00000005  

} LineStyle;  

LineStyleSolid:  Specifies a solid line.  

LineStyleDash:  Specifies a dashed line.  

LineStyleDot:  Specifies a dotted line.  

LineStyleDashDot:  Specifies an alternating dash -dot line.  

LineStyleDashDotDot:  Specifies an alternating dash -dot -dot line.  

LineStyleCustom:  Specifies a user -defined, custom dashed line.  

Graphics lines are specified by EmfPlusPen objects (section 2.2.1.7 ) . 
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See section 2.1.1  for the specification of additional enumerations.  

2.1.1.23   MetafileDataType Enumeration  

The MetafileDataType  enumeration defines types of metafiles data that can be embedded in an 

EMF+ metafile.  

typedef  enum  

{  

  MetafileDataTypeWmf = 0x00000001,  

  MetafileDataTypeWmfPlaceable = 0x00000002,  

  MetafileDataTypeEmf = 0x00000003,  

  MetafileDataTypeEmfPlusOnly = 0x00000004,  

  MetafileDataTypeEmfPlusDual = 0x00000005  

} MetafileDataType;  

MetafileDataTypeWmf:  Specifies that the metafile is a windows metafile format (WMF) 
metafile that specifies grap hics operations with WMF records, as specified in [MS -WMF] .  

MetafileDataTypeWmfPlaceable:  Specifies that the metafile is a WMF metafile that specifies 
graphics operations with WMF records, and which contains additional header in formation that 
makes the WMF metafile device - independent, as specified in [MS -WMF].  

MetafileDataTypeEmf:  Specifies that the metafile is an Enhanced Metafile Format (EMF) 
metafile that specifies graphics operations with EMF records, as specified in [MS - EMF].  

MetafileDataTypeEmfPlusOnly:  Specifies that the metafile is an EMF+ metafile that specifies 

graphics operations with EMF+ records only.  

MetafileDataTypeEmfPlusDual:  Specifies that the metafile is an EMF+ metafile that specif ies 

graphics operations with both EMF and EMF+ records.  

Embedded metafile data is specified by EmfPlusMetafileData objects (section 2.2.2.27 ) . 

See section 2.1.1  for the specification of additional enumerations.  

2.1.1.24   ObjectType Enumeration  

The ObjectType  enumeration defines types of graphics objects that can be created and used in 

graphics operations.  

typedef  enum  

{  

  ObjectTypeInvalid = 0x00000000,  

  ObjectTypeBrush = 0x00000001,  

  ObjectTypePen = 0x00000002,  

  ObjectTypePath = 0x00000003,  

  ObjectTypeRegion = 0x00000004,  

  ObjectTypeImage = 0x00000005,  

  ObjectTypeFont = 0x00000006,  

  ObjectTypeStringFormat = 0x00000007,  

  ObjectTypeImageAttributes = 0x00000008,  

  ObjectTypeCustom LineCap = 0x00000009  

} ObjectType;  

%5bMS-WMF%5d.pdf
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ObjectTypeInvalid:  The object is not a valid object.  

ObjectTypeBrush:  Specifies an EmfPlusBrush object (section 2.2.1 .1 ) . Brush objects fill 

graphics regions.  

ObjectTypePen:  Specifies an EmfPlusPen object (section 2.2.1 .7 ) . Pen objects draw graphics 

lines.  

ObjectTypePath:  Specifies an EmfPlusPath object (section 2.2.1.6 ) . Path objects specify 
sequences of lines, curves, and shapes.  

ObjectTypeRegion:  Specifies an EmfPlus Region object (section 2.2.1.8 ) . Region objects 
specify areas of the output surface.  

ObjectTypeImage:  Specifies an EmfPlusImage  object (section 2.2.1.4 ) . Image objects 

encapsulate bitmaps and metafiles.  

ObjectTypeFont:  Specifies an EmfPlusFont object (section 2.2.1.3 ) . Font objects specify 

properties of text, including typeface , height, size, and style.  

Objec tTypeStringFormat:  Specifies an EmfPlusStringFormat object (section 2.2.1.9 ) . String 
format objects sp ecify text layout, including alignment, orientation, tab stops, clipping, and 

digit substitution for languages that do not use Western European digits.  

ObjectTypeImageAttributes:  Specifies an EmfPlusImage Attributes object (section 2.2.1.5 ) . 

Image attribute objects specify operations on pixels during image rendering, including color 
adjustment, grayscale ad justment, gamma correction, and color mapping.  

ObjectTypeCustomLineCap:  Specifies an EmfPlusCustomLineCap object (section 2.2.1.2 ) . 

Custom line cap objects specify shapes to draw at the ends of a graphics line, including 
squares, circles, and diamonds.  

Graphics objects are specified by EmfPlusObject records (section 2.3.5.1 ) . 

See section 2.1.1  for the specification of additional enumerat ions.  

2.1.1.25   PathPointType Enumeration  

The PathPointType  enumeration defines types of points on a graphics path.  

typedef  enum  

{  

  PathPointTypeStart = 0x00,  

  PathPointTypeLine = 0x01,  

  PathPointTypeBezier = 0x03  

} PathPointType;  

PathPointTypeStart:  Specifies that the point is the starting point of a path.  

PathPointTypeLine:  Specifies that the point is one of the two endpoints of a line.  

PathPointTypeBezier:  Specifies that the point is an endpoint or control point of a cubic Bezier 
curve.  

Graphics p ath point types are specified by EmfPlusPathPointType objects (section 2.2.2.31 ) . 

See section 2.1.1  for the specification of additional enumerations.  
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2.1.1.26   PenAlignment Enumeration  

The PenAlignment  enumeration defines the distribution of the width of the pen with respect to the 

line being drawn.  

typedef  enum  

{  

  PenAlignmentCenter = 0x00000000,  

  PenAlignmentInset = 0x00000001,  

  PenAlignmentLeft = 0x00000002,  

  PenAlignmentOutset = 0x00000003,  

  PenAlignmentRight = 0x00000004  

} PenAlignment;  

PenAlignmentCenter:  Specifies that the EmfPlusPen  object is centered over the theoretic al 
line.  

PenAlignmentInset:  Specifies that the pen is positioned on the inside of the theoretical line.  

PenAlignmentLeft:  Specifies that the pen is positioned to the left of the theoretical line.  

PenAlignmentOutset:  Specifies that the pen is positioned on the outside of the theoretical line.  

PenAlignmentRight:  Specifies that the pen is positioned to the right of the theoretical line.  

Graphics pens are specified by EmfPlusPen objects (section 2.2.1.7). Pen alignment can be 

visualized by considering a the oretical one -dimensional line drawn between two specified points. The 
pen alignment determines the proportion of pen width that is orthogonal to the theoretical line.  

See section 2.1.1  for the specificatio n of additional enumerations.  

2.1.1.27   PenType Enumeration  

The PenType  enumeration defines types of patterns, textures, and gradients that pens can draw.  

typedef  enum  

{  

  PenTypeSolidColor = 0x00000000,  

  PenTypeHatchFill = 0x00000001,  

  PenTypeTextureFill = 0x00000002,  

  PenTypePathGradient = 0x00000003,  

  PenTypeLinearGradient = 0x00000004  

} PenType;  

PenTypeSolidColor:  PenData  contains an EmfPlusARGB  color.  

PenTypeHatchFill:  PenData  contains hatch pen data.  

PenTypeTex tureFill:  PenData  contains texture pen data.  

PenTypePathGradient:  PenData  contains path gradient pen data.  

PenTypeLinearGradient:  PenData  contains linear gradient pen data.  

Graphics pens are specified by EmfPlusPen objects (section 2.2.1.7 ) . 
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See section 2.1.1  for the specification of additional enumerati ons.  

2.1.1.28   PixelFormat Enumeration  

The PixelFormat  enumeration defines pixel formats that are supported in EMF+ bitmaps.  

typedef  enum  

{  

  PixelFormatUndefined = 0x00000000,  

  PixelFormat1bppIndexed = 0x00030101,  

  PixelFormat4bppIndexed = 0x00030402,  

  PixelFormat8bppIndexed = 0x00030803,  

  PixelFormat16bppGrayScale = 0x00101004,  

  PixelFormat16bppRGB555 = 0x00021005,  

  PixelFormat16bppRGB565 = 0x00021006,  

  PixelFormat16bppARGB1555 = 0x00061007,  

  PixelFormat24bppRGB = 0x00021808,  

  PixelFormat32bppRG B = 0x00022009,  

  PixelFormat32bppARGB = 0x0026200A,  

  PixelFormat32bppPARGB = 0x000E200B,  

  PixelFormat48bppRGB = 0x0010300C,  

  PixelFormat64bppARGB = 0x0034400D,  

  PixelFormat64bppPARGB = 0x001A400E  

} PixelFormat;  

PixelFormatUndefined:  The format is not  specified.  

PixelFormat1bppIndexed:  The format is monochrome, and a color palette lookup table is 

used.  

PixelFormat4bppIndexed:  The format is 16 -color, and a color palette lookup table is used.  

PixelFormat8bppIndexed:  The format is 256 -color, and a colo r palette lookup table is used.  

PixelFormat16bppGrayScale:  The format is 16 bits per pixel, grayscale.  

PixelFormat16bppRGB555:  The format is 16 bits per pixel; 5 bits each are used for the red, 

green, and blue components. The remaining bit is not used.  

PixelFormat16bppRGB565:  The format is 16 bits per pixel; 5 bits are used for the red 
component, 6 bits for the green component, and 5 bits for the blue component.  

PixelFormat16bppARGB1555:  The format is 16 bits per pixel; 1 bit is used for the alpha 
compo nent, and 5 bits each are used for the red, green, and blue components.  

PixelFormat24bppRGB:  The format is 24 bits per pixel; 8 bits each are used for the red, 

green, and blue components.  

PixelFormat32bppRGB:  The format is 32 bits per pixel; 8 bits each are used for the red, 

green, and blue components. The remaining 8 bits are not used.  

PixelFormat32bppARGB:  The format is 32 bits per pixel; 8 bits each are used for the alpha, 
red, green, and blue components.  

PixelFormat32bppPARGB:  The format is 32 bits per pixel; 8 bits each are used for the alpha, 
red, green, and blue components. The red, green, and blue components are premultiplied 

according to the alpha component.  
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PixelFormat48bppRGB:  The format is 48 bits  per pixel; 16 bits each are used for the red, 
green, and blue components.  

PixelFormat64bppARGB:  The format is 64 bits per pixel; 16 bits each are used for the alpha, 
red, green, and blue components.  

PixelFormat64bppPARGB:  The format is 64 bits per pixel ; 16 bits each are used for the alpha, 
red, green, and blue components. The red, green, and blue components are premultiplied 
according to the alpha component.  

Pixel formats are specified by EmfPlusBitmap objects . They are encoded as follows:  

Á Bits 0 -7: Enumeration of the pixel format constants, starting at zero.  

Á Bits 8 -15: The total number of bits per pixel.  

Á Bit 16: If set, the color value is indexed into a palette.  

Á Bit 17: If set, the color value is in a GDI -supported format.  

Á Bit 18: If set, the color value has an alpha component.  

Á Bit 19: If set, the color value has a premultiplied alpha component.  

Á Bit 20: If set, extended colors, 16 -bits per channel, are supported.  

Á Bits 21 -31: R eserved.  

See section 2.1.1  for the specification of additional enumerations.  

2.1.1.29   PixelOffsetMode Enumeration  

The PixelOffsetMode  enumeration defines how pixels are offset, which specifies the trade -off 

between rendering speed and quality.  

typedef  enum  

{  

  PixelOffsetModeDefault = 0x00,  

  PixelOffsetModeHighSpeed = 0x01,  

  PixelOffsetModeHighQuality = 0x02,  

  PixelOffsetModeNone = 0x03,  

  PixelOffsetModeHalf = 0x04  

} PixelOffsetMode;  

PixelOffsetModeDefault:  Pixels are centered on integer coordinates, specifying speed over 
quality.  

PixelOffsetModeHighSpeed:  Pixels are cen tered on integer coordinates, as with 
PixelOffsetModeNone. Higher speed at the expense of quality is specified.  

PixelOffsetModeHighQuality:  Pixels are centered on half - integer coordinates, as with 
PixelOffsetModeHalf. Higher quality at the expense of spee d is specified.  

PixelOffsetModeNone:  Pixels are centered on the origin, which means that the pixel covers the 

area from -0.5 to 0.5 on both the x and y axes and its center is at (0,0).  

%5bMS-GLOS%5d.pdf
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PixelOffsetModeHalf:  Pixels are centered on half - integer coordinates,  which means that the 
pixel covers the area from 0 to 1 on both the x and y axes and its center is at (0.5,0.5). By 

offsetting pixels during rendering, the render quality can be improved at the cost of render 
speed.  

See section 2.1.1  for the specification of additional enumerations.  

2.1.1.30   RegionNodeDataType Enumeration  

The RegionNodeDataType  enumeration defines types of region node data.  

typedef  enum  

{  

  RegionNodeDataTypeAnd = 0x00000001,  

  RegionNodeDataTypeOr = 0x00000002,  

  RegionNodeDataTypeXor = 0x00000003,  

  RegionNodeDataTypeExclude = 0x00000004,  

  RegionNodeDataTypeComplement = 0x00000005,  

  RegionNodeDataTypeRect = 0x10000000,  

  RegionNodeDataTypePath = 0x10000001,  

  RegionNodeDataTypeEmpty = 0x10000002,  

  RegionNodeDataTypeInfinite = 0x10000003  

} RegionN odeDataType;  

RegionNodeDataTypeAnd:  Specifies a region node with child nodes. A Boolean AND operation 

SHOULD be applied to the left and right child nodes specified by an 
EmfPlusRegionNodeChildNodes object  (section 2.2.2.41 ) . 

RegionNodeDataTypeOr:  Specifies a region node with child nodes. A Boolean OR operation 
SHOULD be applied to the left and right child  nodes specified by an 

EmfPlusRegionNodeChildNodes object.  

RegionNodeDataTypeXor:  Specifies a region node with child nodes. A Boolean XOR operation 
SHOULD be applied to the left and right child nodes specified by an 

EmfPlusRegionNodeChildNodes object.  

Reg ionNodeDataTypeExclude:  Specifies a region node with child nodes. A Boolean operation, 

defined as "the part of region 1 that is excluded from region 2", SHOULD be applied to the left 
and right child nodes specified by an EmfPlusRegionNodeChildNodes object . 

RegionNodeDataTypeComplement:  Specifies a region node with child nodes. A Boolean 

operation, defined as "the part of region 2 that is excluded from region 1", SHOULD be applied 
to the left and right child nodes specified by an EmfPlusRegionNodeChildNode s object.  

RegionNodeDataTypeRect:  Specifies a region node with no child nodes. The 

RegionNodeData  field SHOULD specify a boundary with an EmfPlusRectF object (section 
2.2.2.39 ) . 

RegionNodeDataTypePath:  Specifies a region node with no child nodes. The 
RegionNodeData  field SHOULD specify a boundary with an EmfPlusPath object (section 
2.2.1.6 ) . 

RegionNodeDataTypeEmpty:  Specifies a region node with no child nodes. The 
RegionNodeData  field SHOULD NOT be present.  



 

62  /  297  

[MS -EMFPLUS] ð v2009 0223   

 Enhanced Metafile Format Plus Extensions Specification  

 

 Copyright © 2009 Microsoft Corporation.  

 

 Release: Monday, February 23, 2009  

RegionNodeDataTypeInfinite:  Specifies a region node with no child nodes, and its bounds are 
not defined.  

Region node data is specified by EmfPlusRegionNode objects (section 2.2.2.40 ) . 

See section 2.1.1  for the specification of additional enumerations.  

2.1.1.31   SmoothingMode Enumeration  

The SmoothingMode  enumeration defines smoothing modes to apply to lines, curves, and the 

edges of filled areas to make them appear more continuous or sharply defined.  

typedef  enum  

{  

  SmoothingModeDefault = 0x00,  

  SmoothingModeHighSpeed = 0x01,  

  SmoothingModeHighQuality = 0x02,  

  SmoothingModeNone = 0x03,  

  SmoothingModeAntiAlias8x4 = 0x04,  

  SmoothingModeAntiAlias8x8 = 0x05  

} SmoothingMode;  

SmoothingModeDefault:  Specifies default curve smoothing with no anti -al iasing.  

SmoothingModeHighSpeed:  Specifies best performance with no anti -aliasing.  

SmoothingModeHighQuality:  Specifies best quality with anti -aliasing.  

SmoothingModeNone:  Performs no curve smoothing and no anti -aliasing.  

SmoothingModeAntiAlias8x4:  Speci fies good quality using an 8x4 box filter. <5>  

SmoothingModeAntiAlias8x8:  Specifies better quality using an 8x8 box filter. <6>  

See section 2.1.1  for the specific ation of additional enumerations.  

2.1.1.32   StringAlignment Enumeration  

The StringAlignment  enumeration defines ways to align strings with respect to a text layout 

rectangle.  

typedef  enum  

{  

  StringAlignmentNear = 0x00000000,  

  StringAlignmentCenter = 0x00000001,  

  StringAlignmentFar = 0x00000002  

} StringAlignment;  

StringAlignmentNear:  Specifies that string alignment is toward the origin of the layout 
rectangle. This can be used to align characters along a line or to align text within a rectangle. 

For a right - to - left layout rectangle, the origin SHOULD be at the upper right.  

StringAlignmentCenter:  Specifies that alignment is centered between the origin and extent of 

the layout rectangle.  

StringAlignmentFar:  Specifies that alignment is to the right side of the lay out rectangle.  
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See section 2.1.1  for the specification of additional enumerations.  

2.1.1.33   StringDigitSubstitution Enumeration  

The StringDigitSubstitution  enumeration defines ways to substitute digits in a string according to 

a user's locale or language.  

typedef  enum  

{  

  StringDigitSubstitutionUser = 0x00000000,  

  StringDigitSubstitutionNone = 0x00000001,  

  StringDigitSubstitutionNational = 0x00000002,  

  StringDigitSubstitutionTraditional = 0x00000003  

} StringDigitSubstitution;  

StringDigitSubstitutionUser:  Specifies an implementation -defined substitution scheme.  

StringDigitSubstitutionNone:  Specifies to disable substitutions.  

StringDigitSubstitutionNational:  Specifies substitution digits that correspond with the official 
national language of the user's locale.  

StringDigitSubstitutionTraditional:  Specifies subst itution digits that correspond to the user's 

native script or language, which can be different from the official national language of the 
user's locale.  

See section 2.1.1  for the specification of additiona l enumerations.  

2.1.1.34   StringTrimming Enumeration  

The StringTrimming  enumeration defines how to trim characters from a string that is too large for 
the text layout rectangle.  

typedef  enum  

{  

  StringTrimmingNone = 0x00000000,  

  StringTrimmingCharacter = 0x00000001,  

  StringTrimmingWord = 0x00000002,  

  StringTrimmingEllipsisCharacter = 0x00000003,  

  StringTrimmingEllipsisWord = 0x00000004,  

  StringTrimmingEllipsisPath = 0x00000005  

} StringTrimming;  

StringTrimmingNone:  Specifies that no trimming is done.  

StringTrimmin gCharacter:  Specifies that the string is broken at the boundary of the last 
character that is inside the layout rectangle. This is the default.  

StringTrimmingWord:  Specifies that the string is broken at the boundary of the last word that 

is inside the la yout rectangle.  

StringTrimmingEllipsisCharacter:  Specifies that the string is broken at the boundary of the 
last character that is inside the layout rectangle, and an ellipsis (...) is inserted after the 

character.  
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StringTrimmingEllipsisWord:  Specifies t hat the string is broken at the boundary of the last 
word that is inside the layout rectangle, and an ellipsis (...) is inserted after the word.  

StringTrimmingEllipsisPath:  Specifies that the center is removed from the string and replaced 
by an ellipsis. The algorithm keeps as much of the last portion of the string as possible.  

See section 2.1.1  for the specification of additional enumerations.  

2.1.1.35   TextRenderingHint Enumeration  

The TextRenderingHint  enumeration defines types of text hinting and anti -aliasing, which affects 
the quality of text rendering.  

typedef  enum  

{  

  TextRenderingHintSystemDefault = 0x00,  

  TextRenderingHintSingleBitPerPixelGridFit = 0x01,  

  TextRenderingHintSingleBitPerPixel = 0x02,  

  TextRenderingHintAntialiasGridFit = 0x03,  

  TextRenderingHintAntialias = 0x04,  

  TextRenderingHintClearTypeGridFit = 0x05  

} TextRenderingHint;  

TextRenderingH intSystemDefault:  Specifies that each text character SHOULD be drawn 

using whatever font -smoothing settings have been configured on the operating system.  

TextRenderingHintSingleBitPerPixelGridFit:  Specifies that each text character SHOULD be 
drawn using its glyph bitmap. Smoothing MAY be used to improve the appearance of character 

glyph stems and curvature.  

TextRenderingHintSingleBitPerPixel:  Specifies that each text character SHOULD be drawn 

using its glyph bitmap. Smoothing is not used.  

TextRenderingHi ntAntialiasGridFit:  Specifies that each text character SHOULD be drawn 
using its anti -aliased glyph bitmap with smoothing. The rendering is high quality because of 

anti -aliasing, but at a higher performance cost.  

TextRenderingHintAntialias:  Specifies tha t each text character is drawn using its anti -aliased 
glyph bitmap without hinting. Better quality results from anti -aliasing, but stem width 

differences MAY be noticeable because hinting is turned off.  

TextRenderingHintClearTypeGridFit:  Specifies that ea ch text character SHOULD be drawn 

using its ClearType  glyph bitmap with smoothing. This is the highest -quality text hinting 
setting, which is used to take advantage of ClearType font features.  

See section 2.1.1  for the specification of additional enumerations.  

2.1.1.36   UnitType Enumeration  

The UnitType  enumeration defines units of measurement in different coordinate systems.  

typedef  enum  

{  

  UnitTypeWorld = 0x00,  

  UnitTypeDisplay = 0x01,  

  UnitTypePixel = 0x02,  
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  UnitTypePoint = 0x03,  

  UnitTypeInch = 0x04,  

  UnitTypeDocument = 0x05,  

  UnitTypeMillimeter = 0x06  

} UnitType;  

UnitTypeWorld:  Specifies a unit of logical distance within the world space.  

UnitTypeDisplay:  Specifies a unit of distance based on the characteristics of the physic al 
display.  

UnitTypePixel:  Specifies a unit of 1 pixel.  

UnitTypePoint:  Specifies a unit of 1 printer's point, or 1/72 inch.  

UnitTypeInch:  Specifies a unit of 1 inch.  

UnitTypeDocument:  Specifies a unit of 1/300 inch.  

UnitTypeMillimeter:  Specifies a uni t of 1 millimeter.  

See section 2.1.1  for the specification of additional enumerations.  

2.1.1.37   WrapMode Enumeration  

The WrapMode  enumeration defines how the pattern from a texture or gradient brush is tiled 

across a shape or at shape boundaries, when it is smaller than the area being filled.  

typedef  enum  

{  

  WrapModeTile = 0x00000000,  

  WrapModeTileFlipX = 0x00000001,  

  WrapModeTileFlipY = 0x00000002,  

  WrapModeTileFlipXY = 0x00000003,  

  WrapModeClamp = 0x00000004  

} WrapMode;  

WrapModeTile:  Tiles the gradient or texture.  

WrapModeTileFlipX:  Reverses the texture or gradient horizontally,  and then tiles the texture or 
gradient.  

WrapModeTileFlipY:  Reverses the texture or gradient vertically, and then tiles the texture or 
gradient.  

WrapModeTileFlipXY:  Reverses the texture or gradient horizontally and vertically, and then 

tiles the texture or gradient.  

WrapModeClamp:  Fixes the texture or gradient to the object boundary.  

See section 2.1.1  for the specification of additional enumerations.  

2.1.2   Bit Flag Constant Types  

The Bit Flag Constants specify properties and options for EMF+ objects and records. In general, bit 
flags can be combined with Boolean OR operations.  



 

66  /  297  

[MS -EMFPLUS] ð v2009 0223   

 Enhanced Metafile Format Plus Extensions Specification  

 

 Copyright © 2009 Microsoft Corporation.  

 

 Release: Monday, February 23, 2009  

The following types of bit flags are defined:  

Name  Section  Description  

BrushData  2.1.2.1  Specifies properties of graphics brushes.  

CustomLineCapData  2.1.2.2  Specifies data for custom line caps.  

DriverStringOptions  2.1.2.3  Specifies properties of graphics text positioning and rendering.  

FontStyle  2.1.2.4  Specifies styles of graphics font typefaces.  

PaletteStyle  2.1.2.5  Specifies properties of graphics palettes .  

PenData  2.1.2.7  Specifies properties of graphics pens.  

StringFormat  2.1.2.8  Specifies options for graphics text layout.  

2.1.2.1   BrushData Flags  

The BrushData  flags specify properties of graphics brushes, including the presence of optional data 
fields. These flags can be combined to specify multiple options.  

Constant/value  Description  

BrushDataPath  

0x00000001  

This flag is meaningful in EmfPlusPathGradientBrushData  objects.  

If set, an EmfPlusBoundaryPathData  object MUST be specified in the 

BoundaryData  field of the brush data object.  

If clear, an EmfPlusBoundaryPointData  object MUST be specified in the 

BoundaryData  field of the brush data object.  

BrushDataTransform  

0x00000002  

This flag is meaningful in EmfPlusLinearGradientBrushData , 

EmfPlusPathGradientBrushData, and EmfPlusTextureBrushData  objects.  

If set, a 2x3 world to device  transform mat rix MUST be specified in the 

OptionalData  field of the brush data object.  

BrushDataPresetColors  

0x00000004  

This flag is meaningful in EmfPlusLinearGradientBrushData and 

EmfPlusPathGradientBrushData objects.  

If set, an EmfPlusBlendColors  object MUST be specified in the 

OptionalData  field of the brush data object.  

BrushDataBlendFactors  

0x00000008  

This flag is meaningful in EmfPlusLinearGradientBrushData and 

EmfPlusPathGrad ientBrushData objects.  

If set, an EmfPlusBlendFactors  object that specifies a blend pattern along 

a gradient MUST be specified in the OptionalData  field of the brush data 

object.  

BrushDataFocusScales  

0x00000040  

This flag is meaningful in EmfPlusPathGradientBrushData objects.  

If set, an EmfPlusFocusScaleData  object MUST be specified in the 

OptionalData  field of the brush data object.  

BrushDataIsGammaCo rrected  

0x00000080  

This flag is meaningful in EmfPlusLinearGradientBrushData, 

EmfPlusPathGradientBrushData, and EmfPlusTextureBrushData objects.  

If set, the brush MUST already be gamma corrected ; that is, output 

brightness and intensit y have been corrected to match the input image.  
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Constant/value  Description  

BrushDataDoNotTransform  

0x00000100  

This flag is meaningful in EmfPlusTextureBrushData objects.  

If set, a world to device transform SHOULD NOT be applied to the texture 

brush.  

Graphics brushes are specified by EmfPlusBrush objects (section 2.2.1.1 ) . 

See section 2.1.2  for the specification of additional bit flags.  

2.1.2.2   CustomLineCapData Flags  

The CustomLineCapData  flags specify data for custom line caps. These flags can be combined to 
specify multiple options.  

Constant/value  Description  

CustomLineCapDataFillPath  

0x00000001  

If set, an EmfPlusFillPath  object MUST be specified in the OptionalData  

field of the EmfPlusCustomLineCapData  object for filling the custom line 

cap.  

CustomLineCapDat aLinePath  

0x00000002  

If set, an EmfPlusLinePath  object MUST be specified in the OptionalData  

field of the EmfPlusCustomLineCapData object for outlining the custom line 

cap.  

Custom graphics line caps are s pecified by EmfPlusCustomLineCap objects (section 2.2.1.2 ) . 

See section 2.1.2  for the specification of additional bit flags.  

2.1.2.3   DriverStringOptions Flags  

The DriverStringOptions  flags specify properties of graphics text positioning and rendering. These 

flags can be combined to specify multiple options.  

Constant/value  Description  

DriverStringOptionsCmapLookup  

0x00000001  

If set, the positions of character glyphs SHOULD be specified in a 

character map lookup table.  

If clear, the glyph positions SHOULD be obtained from an array of 

coordinates.  

DriverStringOptionsVertical  

0x00000002  

If set, the string SHOULD be rendered ver tically.  

If clear, the string SHOULD be rendered horizontally.  

DriverStringOptionsRealizedAdvance  

0x00000004  

If set, character glyph positions SHOULD be calculated relative to 

the position of the first glyph. <7>  

If clear, the glyph positions SHOULD be obtained from an array of 

coordinates.  

DriverStringOptionsLimitSubpixel  

0x00000008  

If set, less memory SHOULD be used to cache anti -aliased glyphs, 

which produces lower quality text rendering.  

If clear, more memory SHOULD be used, which produces higher 

quality text rendering.  

Graphics text output is specified in EmfPlusDrawDriverString records (section 2.3.4.6 ) . 
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See section 2.1.2  for the specification of additional bit flags.  

2.1.2.4   FontStyle Flags  

The FontStyle  flags specify styles of graphics font typefaces. These flags can be combined to 

specify multiple options.  

Constant/value  Description  

FontStyleBold  

0x00000001  

If set, the font typeface MUST be rendered with a heavier weight or thickness.  

If clear, the font typeface MUST be rendered with a normal thickness.  

FontStyleItalic  

0x00000002  

If set, the font typeface MUST be rendered with the vertical stems of the chara cters 

at an increased angle or slant relative to the baseline . 

If clear, the font typeface MUST be rendered with the vertical stems of the 

characters at a normal angle.  

FontStyleUnderline  

0x00000004  

If set, the font typeface MUST be rendered with a line underneath the baseline of the 

characters.  

If clear, the font typeface MUST be rendered without a line underneath the baseline.  

FontStyleStrikeout  

0x00000008  

If set, the font typeface MUST be rendered  with a line parallel to the baseline drawn 

through the middle of the characters.  

If clear, the font typeface MUST be rendered without a line through the characters.  

Graphics font typefaces are specified by EmfPlusFont objects (section 2.2.1.3 ) . 

See section 2.1.2  for the specification of additional bit fla gs.  

2.1.2.5   PaletteStyle Flags  

The PaletteStyle  flags specify properties of graphics palettes. These flags can be combined to 

specify multiple options.  

Constant/value  Description  

PaletteStyleHasAlpha  

0x00000001  

If set, one or more of the palette entries MUST contain alpha transparency 

information.  

PaletteStyleGrayScale  

0x00000002  

If set, the palette MUST contain only grayscale  entries.  

PaletteStyleHalftone  

0x00000004  

If set, the palette MUST be a halftone  palette.  

Graphics palettes are specified by EmfPlusPalette  objects.  

See section 2.1.2  for the  specification of additional bit flags.  

2.1.2.6   PathPointType Flags  

The PathPointType  flags specify type properties of points on graphics paths. These flags can be 

combined to specify multiple options.  
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Constant/value  Description  

PathPointTypeDashMode  

0x01  

Specifies that a line segment that passes through the point is dashed.  

PathPointTypePathMarker  

0x02  

Specifies that the point is a position marker.  

PathPointTypeCloseSubpath  

0x08  

Specifies that the point is the endpoint of a subpath.  

Graphics paths are specified by EmfPlusPath objects (section 2.2.1.6 ) . 

See section 2.1.2  for the specification of additional bit flags.  

2.1.2.7   PenData Flags  

The PenData  flags specify properties of graphics pens, including the presence of optional data 

fields. These flags can be combined to specify multiple options.  

Constant/value  Description  

PenDataTransform  

0x00000001  

If set, a 2x3 transform matrix MUST be specified in the OptionalData  field of 

an EmfPlusPenData  object.  

PenDataStartCap  

0x00000002  

If set, the style of a starting line cap MUST be specified in the OptionalData  

field of  an EmfPlusPenData object.  

PenDataEndCap  

0x00000004  

Indicates whether the style of an ending line cap MUST be specified in the 

OptionalData  field of an EmfPlusPenData object.  

PenDataJoin  

0x00000008  

Indicates whether a line join type MUST be specified in the OptionalData  

field of an EmfPlusPenData object.  

PenDataMiterLimit  

0x00000010  

Indicates whether a miter limit MUST be specified in the OptionalData  field 

of an EmfPlusPenData object.  

PenDataLineS tyle  

0x00000020  

Indicates whether a line style MUST be specified in the OptionalData  field of 

an EmfPlusPenData object.  

PenDataDashedLineCap  

0x00000040  

Indicates whether a dashed line cap MUST be specified in the OptionalData  

field of an EmfPlusPenData ob ject.  

PenDataDashedLineOffset  

0x00000080  

Indicates whether a dashed line offset MUST be specified in the 

OptionalData  field of an EmfPlusPenData object.  

PenDataDashedLine  

0x00000100  

Indicates whether an EmfPlusDashedLineData  object MUST be specified in the 

OptionalData  field of an EmfPlusPenData object.  

PenDataNonCenter  

0x00000200  

Indicates whether a pen alignment MUST be specified in the OptionalData  

field of an EmfPlusPenData object.  

PenDataCompoundLine  

0x00000400  

Indicates whether the length and content of a EmfPlusCompoundLineData  

object are present in the OptionalData  field of an EmfPlusPenData object.  
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Constant/value  Description  

PenDataCustomStartCap  

0x00000 800  

Indicates whether an EmfPlusCustomStartCapData  object MUST be specified 

in the OptionalData  field of an EmfPlusPenData object.  

PenDataCustomEndCap  

0x00001000  

Indicates whether an EmfPlusCustomEndCapData  object MUST be specified in 

the OptionalData  field of an EmfPlusPenData object.  

Graphics pens are specified by EmfPlusPen objects (section 2.2.1.7 ) . 

See section 2.1.2  for the specification of additional bit flags.  

2.1.2.8   StringFormat Flags  

The StringFormat  flags specify options for graphics text layout, including direction, clipping and 

font handling. These flags can be combined to specify multiple options.  

Constant/value  Description  

StringFormatDirectionRightToLeft  

0x00000001  

If set, the reading order of the string SHOULD be right to left. For 

horizontal text, this means that characters are read from right to 

left. For vertical text, this means that columns are read from right 

to left . 

If clear, horizontal or vertical text SHOULD be read from left to 

right.  

StringFormatDirectionVertical  

0x00000002  

If set, individual lines of text SHOULD be drawn vertically on the 

display device.  

If clear, individual lines of text SHOULD be drawn horiz ontally, with 

each new line below the previous line.  

StringFormatNoFitBlackBox  

0x00000004  

If set, parts of characters MUST be allowed to overhang the text 

layout rectangle.  

If clear, characters that overhang the boundaries of the text layout 

rectangle MUST be repositioned to avoid overhang.  

An italic, "f" is an example of a character that can have overhanging 

parts.  

StringFormatDisplayFormatControl  

0x00000020  

If set, control  characters SHOULD appear in the output as 

representative Unicode  glyphs.  

StringFormatNoFontFallback  

0x00000400  

If set, an alternate font SHOULD be used for characters that are not 

supported in the requested font.  

If clear, a c haracter missing from the requested font SHOULD 

appear as a "font missing" character, which MAY be an open 

square.  

StringFormatMeasureTrailingSpaces  

0x00000800  

If set, the space at the end of each line MUST be included in 

measurements of string length.  

If  clear, the space at the end of each line MUST be excluded from 

measurements of string length.  

StringFormatNoWrap  

0x00001000  

If set, a string that extends past the end of the text layout 

rectangle MUST NOT be wrapped to the next line.  

If clear, a string that extends past the end of the text layout 

%5bMS-GLOS%5d.pdf
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Constant/value  Description  

rectangle MUST be broken at the last word boundary within the 

bounding rectangle, and the remainder of the string MUST be 

wrapped to the next line.  

StringFormatLineLimit  

0x00002000  

If set, wh ole lines of text SHOULD be output and SHOULD NOT be 

clipped by the string's layout rectangle.  

If clear, text layout SHOULD continue until all lines are output, or 

until additional lines would not be visible as a result of clipping.  

This flag can be used e ither to deny or allow a line of text to be 

partially obscured by a layout rectangle that is not a multiple of line 

height. For all text to be visible, a layout rectangle at least as tall as 

the height of one line.  

StringFormatNoClip  

0x00004000  

If set, te xt extending outside the string layout rectangle SHOULD be 

allowed to show.  

If clear, all text that extends outside the layout rectangle SHOULD 

be clipped.  

StringFormatBypassGDI  

0x80000000  

This flag MAY be used to specify an implementation -specfic process 

for rendering text. <8>  

Graphics text layout is specified by EmfPlusStringFormat objects (section 2.2.1.9 ) . 

See section 2.1.2  for the specification of additional bit flags.  

2.1.3   Standard Identifier Constant Types  

The Standard Identifier Constants specify Globally Unique Identifiers (GUIDs) for EMF+ objects and 

records.  

The following types of standard identifiers are defined:  

Name  Section  Description  

ImageEffects 

Identifiers  

2.1.3.1  Specifies GUIDs that identify image effects  capabilities supported by 

graphics devices.  

2.1.3.1   ImageEffects Identifiers  

The ImageEffects  identifiers define standard Globally Unique Identifiers (GUIDs) for specifying 
graphics image effects. These GUIDs are used by device drivers  to publish their levels of support 

for these effects.  

Constant/value  Description  

BlurEffectGuid  

{ 0x633c80a4, 0x1843, 0x482b, { 0x9e, 0xf2, 0xbe, 0x28, 0x34, 

0xc5, 0xfd, 0xd4 } }  

Specifies the blur effect.  

BrightnessContrastEffectGuid  

{ 0xd3a1dbe1, 0x8e c4, 0x4c17, { 0x9f, 0x4c, 0xea, 0x97, 0xad, 

0x1c, 0x34, 0x3d } }  

Specifies the brightness contrast 

effect .  

%5bMS-GLOS%5d.pdf
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Constant/value  Description  

ColorBalanceEffectGuid  

{ 0x537e597d, 0x251e, 0x48da, { 0x96, 0x64, 0x29, 0xca, 0x49, 

0x6b, 0x70, 0xf8 } }  

Specifies the color balance 

effect .  

ColorCurveEffectGuid  

{ 0xdd6a0022, 0x58e4, 0x4a67, { 0x9d, 0x9b, 0xd4, 0x8e, 0xb8, 

0x81, 0xa5, 0x3d } }  

Specifies the color curve 

effect. <9>  

ColorLookupTableEffectGuid  

{ 0xa7ce72a9, 0xf7f, 0x 40d7, { 0xb3, 0xcc, 0xd0, 0xc0, 0x2d, 

0x5c, 0x32, 0x12 } }  

Specifies the color lookup table 

effect .  

ColorMatrixEffectGuid  

{ 0x718f2615, 0x7933, 0x40e3, { 0xa5, 0x11, 0x5f, 0x68, 0xfe, 

0x14, 0xdd, 0x74 } }  

Specifies the color matrix effect .  

HueSaturationLightnessEffectGuid  

{ 0x8b2dd6c3, 0xeb07, 0x4d87, { 0xa5, 0xf0, 0x71, 0x8, 0xe2, 

0x6a, 0x9c, 0x5f } }  

Specifies the hue saturation 

lightness effect .  

LevelsEffectGuid  

{ 0x99c354ec, 0x2a31, 0x4f3 a, { 0x8c, 0x34, 0x17, 0xa8, 0x3, 

0xb3, 0x3a, 0x25 } }  

Specifies the levels effect .  

RedEyeCorrectionEffectGuid  

{ 0x74d29d05, 0x69a4, 0x4266, { 0x95, 0x49, 0x3c, 0xc5, 0x28, 

0x36, 0xb6, 0x32 } }  

Specifies the red - eye correction 

effect .  

SharpenEffectGuid  

{ 0x63cbf3ee, 0xc526, 0x402c, { 0x8f, 0x71, 0x62, 0xc5, 0x40, 

0xbf, 0x51, 0x42 } }  

Specifies the sharpen effect .  

TintEffectGuid  

{ 0x1077af00, 0x2848, 0x4441, { 0x94, 0x89, 0x44, 0xad, 0x4c , 

0x2d, 0x7a, 0x2c } }  

Specifies the tint effect .  

Image effects identifiers and Image Effects Parameter Blocks  are specified by 

Emf PlusSerializableObject records (section 2.3.5.2 )  for EmfPlusDrawImagePoints records (section 
2.3.4.9 ) . 

2.2   EMF+ Objects  

This section specifies the Objects, which are grouped into the following categories:  

Name  Section  Description  

Graphics 

object types  

2.2.1  Specify parameters for graphics output. They are part of the playback 

device context  and are persistent during the playback of an EMF+ metafile.  

Structure 

object types  

2.2.2  Specify c ontainers for data structures that are embedded in EMF+ objects 

and records. Structure objects, unlike graphics objects, are not explicitly 

created; they are components that make up more complex structures.  
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Name  Section  Description  

Image Effects 

object types  

2.2.3  Specify parameters for graphics image effects, which can be applied to 

bitmap images.  

2.2.1   Graphics Object Types  

The Graphics Objects specify parameters for graphics output. They are part of the playback device 
context and are persistent during the playback of an EMF+ metafile.  

The following types of graphics objects are defined:  

Name  Section  Description  

EmfPlusBrush  2.2.1.1  Specifies a graphics brush for the filling of figures.  

EmfPlusCustomLineCap  2.2.1.2  Specifies the shape to use at the ends of a line drawn by a graphics 

pen.  

EmfPlusFont  2.2.1.3  Specifies properties that determine the appearance of text, 

including typeface, size, and style.  

EmfPlusImage  2.2.1.4  Specifies a graphics image in the form of a bitmap or metafile.  

EmfPlusImageAttributes  2.2.1.5  Specifies how bitmap and metafile image colors are m anipulated 

during rendering.  

EmfPlusPath  2.2.1.6  Specifies a series of line and curve segments.  

EmfPlusPen  2.2.1.7  Specifies a graphics pen for the draw ing of lines.  

EmfPlusRegion  2.2.1.8  Specifies line and curve segments that define a nonrectilinear 

shape.  

EmfPlusStringFormat  2.2.1.9  Specifies text layout, display manipulations, and language 

identification.  

Graphics objects are explicitly created by EmfPlusObject records (section 2.3.5.1 ) , and they can be 

used in any number of graphics operations. An implementation is responsible for keeping track of 
graphics objects during playback of the metafile. A conceptual model for managing EMF+ graphics 

objects is described in Managing Graphics Objects (section 3.1.2 ) . 

2.2.1.1   EmfPlusBrush Object  

The EmfPlusBrush object specifies a graphics brush for filling regions.  
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BrushData (variable)  

...  

Version (4 bytes):  An EmfPlusGraphicsVersion object (section 2.2.2.19 )  that specifies the 

version of operating system graphics that was used to create this object.  

Type (4 bytes):  A 32 -bit unsigned integer that specifies the type of brush, which determines 
the contents of the BrushData  field. This value MUST be defined in t he BrushType 

enumeration (section 2.1.1.3 ) . 

BrushData (variable):  Variable - length data that defines th e brush object specified in the Type  

field. The content and format of the data can be different for every brush type.  

This object is generic and is used to specify different types of brush data, including the following 
objects:  

Á EmfPlusHatchBrushData (section 2.2.2.20 )  

Á EmfPlusLinearGradientBrushData object ( section 2.2.2.24 )  

Á EmfPlusPathGradientBrushData object (section 2.2.2.29 )  

Á EmfPlusSolidBrushData object (section 2.2.2.42 ) 

Á EmfPlusTextureBrushData object (section 2.2.2.44 )  

See section 2.2.1  for the specification of additional graphics objects.  

2.2.1.2   EmfPlusCustomLineCap Object  

The EmfPlusCustomLineCap object specifies the shape to use at the ends of a line drawn by a 

graphics pen.  
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CustomLineCapData (variable)  

...  

Version (4 bytes):  An EmfPlusGraphicsVersion object (section 2.2.2.19 )  that specifies the 
version of operating system graphics that was used to create this object.  

Type (4 bytes):  A 32 -bit signed integer that specifies the type of custom line cap object, which 

determines the contents of the CustomLineCapData  field. This value MUST be defined in the 
CustomLineCapDataType enumeration (section 2.1.1.10 ) . 
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CustomL ineCapData (variable):  Variable - length data that defines the custom line cap data 
object specified in the Type  field. The content and format of the data can be different for 

every custom line cap type.  

This object is generic and is used to specify differe nt types of custom line cap data, including:  

Á An EmfPlusCustomLineCapArrowData object (section 2.2.2.12 ) ; and  

Á An EmfPlusCustomLineCapData object (section 2.2.2.13 ) . 

See section 2.2.1  for the specification of additional graphics objects.  

2.2.1.3   EmfPlusFont Object  

The EmfPlusFont object specifies properties that determine the appearance of text, including 

typeface, size, and style.  
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EmSize  

SizeUnit  

FontStyleFlags  

Reserved  

Length  

FamilyName (variable)  

...  

Version (4 bytes):  An EmfPlusGraphicsVersion object (section 2.2.2.19 )  that specifies the 

version of operating system graphics that was used to create this object.  

EmSize (4 bytes):  A 32 -bit floating -point value that specifies the em size  of th e font in units 
specified by the SizeUnit  field.  

SizeUnit (4 bytes):  A 32 -bit unsigned integer that specifies the units used for the EmSize  
field. These are typically the units that were employed when designing the font. The value 

MUST be in the UnitType enumeration (section 2.1.1.36 ) .<10>  

FontStyleFlags (4 bytes):  A 32 -bit signed in teger that specifies attributes of the character 
glyphs that affect the appearance of the font, such as bold and italic. This value MUST be 

composed of FontStyle flags (section 2.1.2.4 ) . 
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Reserved (4 bytes):  A 32 -bit unsigned integer that is reserved and MUST be ignored.  

Length (4 bytes):  A 32 -bit unsigned integer that specifies the number of characters in  the 

FamilyName  field.  

FamilyName (variable):  A string of Length  Unicode characters that contains the name of the 

font family . 

See section 2.2.1  for the specification of additional gr aphics objects.  

2.2.1.4   EmfPlusImage Object  

The EmfPlusImage object specifies a graphics image in the form of a bitmap or metafile.  
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ImageData (variable)  

...  

Version (4 bytes):  An EmfPlusGraphicsVersion object (section 2.2.2.19 )  that specifies the 

version of operating system graphics that was used to create this object.  

Type (4 bytes):  A 32 -bit unsigned integer that specifies the type of data in the ImageData  

field. This value MUST be defined in the ImageDataType enumeration (section 2.1.1.16 ) . 

ImageData (variable):  Variable - length data that defines the image data specified in t he Type  
field. The content and format of the data can be different for every image type.  

This object is generic and is used to specify different types of image data, including:  

Á An EmfPlusBitmap object (sec tion 2.2.2.2 ) ; and  

Á An EmfPlusMetafile object (section 2.2.2.27 ) . 

See section 2.2.1  for the specification of additional graphics objects.  

2.2.1.5   EmfPlusImageAttributes Object  

The EmfPlusImageAttributes object specifies how bitmap image colors are manipulated during 

rendering.  
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Reserved1  

WrapMode  

ClampColor  

ObjectClamp  

Reserved2  

Version (4 bytes):  An EmfPlusGraphicsVersion object (section 2.2.2.19 )  that specifies the 

version of operating system graphics that was used to create this object.  

Reserved1 (4 bytes):  A 32 -bit field that is not used and MUST be ignored.  

WrapMode (4 bytes):  A 32 -bit unsigne d integer that specifies how to handle edge conditions 

with a value from the WrapMode enumeration (section 2.1.1.37 ) . 

ClampColor (4 bytes):  An EmfPlusARGB (section 2.2.2.1 )  object that specifies the edge c olor 
to use when the WrapMode  value is WrapModeClamp . This color is visible when the source 

rectangle processed by an EmfPlusDrawImage (section 2.3.4.8 )  record is larger than the 
image itself.  

ObjectClamp (4 bytes):  A 32 -bit signed integer that specifies the object clamping behavior. It 
is not used until this object is applied to an image being drawn. This  value MUST be one of the 
values defined in the following table.  

Value  Meaning  

RectClamp  

0x00000000  

The object is clamped to a rectangle.  

BitmapClamp  

0x00000001  

The object is clamped to a bitmap.  

Reserved2 (4 bytes):  A value that SHOULD be set to zero and MUST be ignored upon receipt.  

See section 2.2.1  for the specification of additional graphics objects.  

2.2.1.6   EmfPlusPath Object  

The EmfPlusPath object specifies a series of line and curve segments that form a graphics path.  
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