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3.10.5
vCard and vCalendar

A message may contain vCard and vCalendar objects as specified in [36][37]. These may be transmitted in a compressed form.

3.10.6
Line Drawing

A message may contain a line drawing object. A line drawing object is a stroke/vector based graphics and is scalable.  Two types of line drawing objects are supported; line drawing and character size line drawing. Actual display size of a line drawing object depends on display screen size and MMI implementation on terminals. A character size line drawing has a fixed height that equals or is similar to the height of message text but with variable width. Character size line drawing may be edited in the same way as standard text, e.g. text wrapping.
9.2.3.24
TP‑User Data (TP‑UD)

The length of the TP-User-Data field is defined in the PDU’s of the SM-TL (see subclause 9.2.2).

The TP‑User‑Data field may comprise just the short message itself or a Header in addition to the short message depending upon the setting of TP‑UDHI.

Where the TP‑UDHI value is set to 0 the TP‑User‑Data field comprises the short message only, where the user data can be 7 bit (default alphabet) data, 8 bit data, or 16 bit (UCS2 [24]) data.

Where the TP‑UDHI value is set to 1 the first octets of the TP‑User‑Data field contains a Header in the following order starting at the first octet of the TP‑User‑Data field.

Irrespective of whether any part of the User Data Header is ignored or discarded, the MS shall always store the entire TPDU exactly as received.

FIELD






LENGTH

Length of User Data Header



1 octet


Information‑Element‑Identifier "A"


1 octet


Length of Information‑Element "A"

1 octet


Information‑Element "A" Data


1 to "n" octets


Information‑Element‑Identifier "B"


1 octet


Length of Information‑Element "B"

1 octet


Information‑Element "B" Data


1 to "n" octets


Information‑Element‑Identifier "n"


1 octet


Length of Information‑Element "n"


1 octet


Information‑Element "n" Data


1 to "n" octets

The diagram below shows the layout of the TP-User-Data-Length and the TP-User-Data for uncompressed GSM 7 bit default alphabet data. The UDHL field is the first octet of the TP-User-Data content of the Short Message.
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Figure 9.2.3.24 (a) 

The diagram below shows the layout of the TP-User-Data-Length and the TP-User-Data for uncompressed 8 bit data or uncompressed UCS2 data. The UDHL field is the first octet of the TP-User-Data content of the Short Message.


[image: image2.wmf]U

D

L

U

D

H

L

I

E

I

a

I

E

D

a

I

E

I

b

.

.

.

.

.

.

.

.

.

I

E

I

n

I

E

D

L

n

I

E

D

n

 

 

 

O

c

t

e

t

 

B

o

u

n

d

a

r

y

T

o

t

a

l

 

n

u

m

b

e

r

 

o

f

 

O

c

t

e

t

s

L

e

n

g

t

h

 

I

n

d

i

c

a

t

o

r

T

o

t

a

l

 

n

u

m

b

e

r

 

o

f

 

O

c

t

e

t

s

L

e

n

g

t

h

 

I

n

d

i

c

a

t

o

r

O

c

t

e

t

s

O

c

t

e

t

s

I

E

I

D

L

a

S

M

 

(

8

 

b

i

t

 

d

a

t

a

o

r

 

U

C

S

-

2

 

d

a

t

a

)


Figure 9.2.3.24 (b)

The diagram below shows the layout of the TP-User-Data-Length and the TP-User-Data for compressed GSM 7 bit default alphabet data, compressed 8 bit data or compressed UCS2 data. The UDHL field is the first octet of the TP‑User-Data content of the Short Message.
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Figure 9.2.3.24 (c)

The definition of the TP‑User‑Data‑Length field which immediately precedes the "Length of User Data Header" is unchanged and shall therefore be the total length of the TP‑User‑Data field including the Header, if present. (see 9.2.3.16)

The "Length‑of‑Information‑Element" fields shall be the integer representation of the number of octets within its associated "Information‑Element‑Data" field which follows and shall not include itself in its count value.

The "Length‑of‑User‑Data‑Header" field shall be the integer representation of the number of octets within the "User‑Data‑Header" information fields which follow and shall not include itself in its count or any fill bits which may be present (see text below).

Information Elements may appear in any order and need not necessarily follow the order used in the present document.

In the case where there are no multiple instances of any Information Element type: If Information Elements are duplicated (either with the same or different content), within one single SM or within one segment of a concatenated message then the contents of the last occurrence of the Information Element shall be used.

In the case where there are multiple instances of any Information Element type: If certain types of Information Elements are duplicated (either with the same or different content) within one single SM or within one segment of a concatenated message and there is a contradiction in meaning (e.g. more than one Special Message Indication for voice) or there is a contradiction of Information Element types (e.g. an 8bit port address and a 16bit port address), then the contents of the last occurrence of the Information Element shall be used. Other types of Information Elements may occur more than once when there is additional information of the same type to be conveyed. The individual specifications for each Information Element will state if multiple use is permitted and in such a case will also indicate the maximum number of occurrences within one User Data Header.

If the length of the User Data Header overall is such that there appear to be too few or too many octets in the final Information Element then the whole User Data Header shall be ignored.

If any reserved values are received within the content of any Information Element then that part of the Information Element shall be ignored.

The Information Element Identifier octet shall be coded as follows:

	VALUE (hex)
	MEANING

	00
	Concatenated short messages, 8-bit reference number

	01
	Special SMS Message Indication

	02
	Reserved

	03
	Value not used to avoid misinterpretation as <LF> character

	04
	Application port addressing scheme, 8 bit address

	05
	Application port addressing scheme, 16 bit address

	06
	SMSC Control Parameters

	07
	UDH Source Indicator 

	08
	Concatenated short message, 16-bit reference number

	09
	Wireless Control Message Protocol

	0A
	Text Formatting

	0B
	Predefined Sound

	0C
	User Defined Sound (iMelody max 128 bytes)

	0D
	Predefined Animation

	0E
	Large Animation (16*16 times 4 = 32*4 =128 bytes)

	0F
	Small Animation (8*8 times 4 = 8*4 =32 bytes)

	10
	Large Picture (32*32 = 128 bytes)

	11
	Small Picture (16*16 = 32 bytes)

	12
	Variable Picture

	13
	User prompt indicator

	14
	Extended Object

	15
	Reused Extended Object

	16
	Compression Control

	17
	Object Distribution Indicator

	18
	Character Size Line Drawing

	19-1F
	Reserved for future EMS features (see subclause 3.10)

	20
	RFC 822 E-Mail Header

	21
	Hyperlink format element

	22-6F
	Reserved for future use

	70 – 7F
	(U)SIM Toolkit Security Headers 

	80 – 9F
	SME to SME specific use

	A0 – BF
	Reserved for future use

	C0 – DF
	SC specific use

	E0 – FF
	Reserved for future use


A receiving entity shall ignore (i.e. skip over and commence processing at the next information element) any information element where the IEI is Reserved or not supported. The receiving entity calculates the start of the next information element by looking at the length of the current information element and skipping that number of octets.

9.2.3.24.10.1.10
User Prompt Indicator

With the User Prompt Indicator a sending entity is able to indicate to the receiving entity, that the following object is intended to be handled at the time of reception, e.g. by means of user interaction. The object may be a picture, an animation, a User Defined Sound or a combination of these.

For example the User Prompt Indicator may be used when sending an operators logo to the ME that should be displayed instead of the operators name in standby mode.

When receiving the object the user shall be prompted to accept or discard the object. After this user interaction the SM may be discarded.

The User Prompt Indicator IE shall immediately precede the corresponding object IE(s).

If a User Prompt Indicator IE is not followed by a corresponding object IE it shall be discarded.

The Information‑Element‑Data octet(s) shall be coded as follows.

Octet 1
Number of corresponding objects

This octet shall contain the number of corresponding objects as an integer value.

Where Octet 1 indicates that the User Prompt Indicator refers to more than one object, the ME should check the validity of the objects referenced for stitching together. The objects should be considered for stitching if they are either Images (Small, Large, Variable Pictures) or User Defined Sounds, and all of the objects referenced by the User Prompt Indicator IE are of the same type. Animations, Text formatting and pre-defined sound IE's are not suitable for stitching. 

User defined sounds may be stitched by concatenating the data contained within each User Defined Sound IE into a single melody object, this may be achieved by ignoring the iMelody header and footer information of the second and subsequent User Defined Sound IE's referenced from the User Prompt Indicator. 

Images may be joined along their vertical edges, to form a single "wide" image, the resulting image will have a width equal to the sum of the widths of all the images defined in the User Prompt Indicator.

9.2.3.24.10.1.11
Character Size Line Drawing

The Character Size Line Drawing object as defined by IEI 18 is structured as follows:

Octet 1
position indicating in the SM data the instant the picture shall be displayed in the SM data 

Octet 2..n
character size line drawing bit stream

The unused bits in the last octet will be filled with 0

Character size line drawings have consistent drawing heights and are black and white.

The detailed data format and attributes of character size line drawing are defined in Annex F.
9.2.3.24.10.1.11
Extended Object

The Extended Object allows an extended code range for format types. The Extended Object may extend across segment boundaries of a concatenated short message. Octets 1 through 7 of the first Extended Object IE shall be contained in a single segment. A single segment may include one or more Extended Object IEs.

If multiple SMs are concatenated and at least one of them contains an Extended Object information element, then concatenation of the SMs shall be done using the 'Concatenated short messages, 16-bit reference number', verses the 'Concatenated short messages, 8-bit reference number' information element. The re-assembly of the Extended Object segments shall be done according to the sequence number of the associated Concatenation IE.

One or more Extended Objects may be compressed using a compression algorithm as indicated in the Compression Control IE (see section 9.2.3.24.10.1.13).

An SME implementing the Extended Object IE shall be capable of interpreting an uncompressed concatenated message composed of at least min_eo_msg short messages which have been received. According to current content provider requirements and handset manufacturer constraints, variable min_eo_msg is set to 8.

The first Extended Object IE of an Extended Object contains a reference number, length, control data, type and position. The subsequent Extended Object IEs shall only contain Extended Object data as illustrated in Figure 9.2.24.10.11.

The IE length is variable.

Octet 1
Extended Object reference number
a modulo 256 counter indicating the reference number for the Extended Object. Two different Extended Objects in a single concatenated message shall have different reference numbers.

Octet 2..3
Extended Object length in number of octets (integer representation) as shown in Figure 9.2.3.24.10.1.11.

Octet 4 
Control data
 
Bit 0

Object distribution

0 Object may be forwarded

1 Object shall not be forwarded by SMS

Bit 1

User Prompt Indicator

0
Object shall be handled normally
1
Object shall be handled as a User Prompt (see 9.2.3.24.10.1.10)

Bit 2..7
reserved

Any reserved values shall be set to 0.


Octet 5
Extended Object Type
This octet indicates the format of the Extended Object from the table below.
If the value is reserved or if the associated format is not supported then the receiving entity shall ignore the Extend Object.

	Format Type
	Format Description

	0x00
	Predefined sound as defined in annex E.

	0x01
	iMelody as defined in annex E.

	0x02
	Black and white bitmap as defined in annex E.

	0x03
	2-bit greyscale bitmap as defined in annex E.

	0x04
	6-bit colour bitmap as defined in annex E.

	0x05
	Predefined animation as defined in annex E.

	0x06
	Black and white bitmap animation as defined in annex E.

	0x07
	2-bit greyscale bitmap animation as defined in annex E.

	0x08
	6-bit colour bitmap animation as defined in annex E.

	0x09
	vCard as defined in annex E. 

	0x0A
	vCalendar as defined in annex E.

	0X0B
	Line Drawing as defined in Annex E.

	0x0C.. 0xFE
	Reserved

	0xFF
	Data Format Delivery Request as defined in annex E.


Octet 6..7
Extended Object Position (integer representation)
The Extended Object Position indicates the absolute character position within the message text after which the object shall be played or displayed. The absolute character position relates to the entire text within the concatenated message, the first character is numbered character 1.

If more than one Extended Object is located at the same position then they may be played or displayed in sequence or simultaneously. 

Octet 8..n
Extended Object Data
This sequence of octets is structured as illustrated in the figure below and defined annex E.   This figure illustrates the construction of a number of SMs containing a large Extended Object which crosses a SM boundary and is encoded into 2 SM TPDUs.  The figure illustrates only the User Data field of the SM (TPDUs). For a description of concatenation of SM refer to Figures 9.2.3.24 (a, b and c)
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Figure 9.2.3.24.10.1.11

Annex E (normative):
Extended Object Format Type

E.12
Data Format Delivery Request

This Data Format Delivery Request is an optional feature used by an SME to indicate which Extended Object data formats, listed in section 9.2.3.24.10.1.11, it is requesting for delivery. This Data Format Delivery Request may be included by an SME in a MO SM containing other EMS related data, or in a MO SM independently. Processing of this data format is optional in a MT short message. 

The information in this data format represents an extensible bit field with the first bit being mapped to the first Extended Object (EO) data format defined in the table in section 9.2.3.24.10.1.11.

Octet 8


Bit 0: If set to 1 indicates support for EO data format 00 

Bit 1: If set to 1 indicates support for EO data format 01

Bit 2: If set to 1 indicates support for EO data format 02

……

……

Octet n 

Bit 0: If set indicates support for EO data format ((n – 8) * 8)

Bit 1: If set indicates support for EO data format ((n – 8) + 1

Bit 2: If set indicates support for EO data format ((n – 8) + 2


…….

Any unused bits in the last octet shall be set to zero.

E.13
Line Drawing
The line drawing object as integrated in the Extended Object IE is structured as follows:
Octet 8..n
line drawing data bit stream
The unused bits in the last octet will be filled with 0
The drawing size on screen is scalable to different implementations.
Detailed data format and attributes of Line Drawing are defined in Annex F
Annex F (Informative):
Line Drawing Data Format

F.1
General

A Line Drawing is a vector graphics form of a drawing. In a Line Drawing, free-hand drawn lines, shapes and graphical objects are defined using geometric descriptions. There is also a subset variation of Line Drawing which is used to describe character size graphics. This subset variation is called Character Size Line Drawing, or glyph.

F.2
The Co-ordinate System

Envelope

An envelope is a rectangle area that contains the drawing. There are two types of envelopes, global envelope and local envelope. The global envelope is base area in which the drawing is contained. There is only one global envelope. A local envelope is a square area completely or partially within the global envelop. The bottom-left corner of the local envelope must be within the global envelope. There may be 0-n local envelopes in one drawing.

Envelope Size and Aspect Ratio

There is no specific envelope size specified in the data format. The physical display size is decided at rendering time.  The aspect ratio is defined in the drawing data and should be maintained when the drawing is displayed.

Aspect ratio for line drawings are 1:1, 4:3 and 16:9 (height:width), in both portrait and landscape orientation.  Aspect ratio for characters size line drawing are from 1:0.5 to 1:8.  characters size line drawing only has landscape orientation.

Grid: a group of selected positions on x-axis and y-axis are called x-grid and y-grid respectively. The positions are also called grid lines. The term Grid refers to both x-grid and y-grid combined. Grid line positions should be within or at the edge of the envelope. A 0.0 to 1.0 range is defined to mark the position of the grid lines.  The position value uniquely defines a grid line at the envelope.

Each grid line is numbered with an integer from 0 to n-1, where n is the number of grid lines.

The grid should be reconstructed exactly at the rendering time.

Resolution: the spacing of two grid lines.  In a non-linear grid, the resolution is variable over positions.

Co-ordinate: the cross point of an x-grid and a y-grid. The cross point is represented by x-grid number and y-grid number. The combination of these two numbers is called co-ordinate.

Element: the basic unit that comprise the drawing. 

Measurement: the unit that decides the size of an element.

Drawing elements such as a line or a shape  use coordinates in either of the ‘envelopes’ to define the geometric characteristics of an element.

Global Grid

Line Drawing uses a non-linear coordinate system for the global grid. In the global grid, grid lines may not be evenly distributed or in other words, grid line spacing is not constant.  

The global grid can be described using a curve shown above.
The definition of the curve is:
· The curve can have multiple peaks and multiple valleys. Peaks and valleys are horizontal lines, connected by a transformed Cosine curve.  All peaks and valley are symmetric.

· Peak position: the central position of a peak

· Peak value: a value equal or larger than 1.0

· Peak width: a value less than 1.0

· Transition width: width of a transformed Cosine curve connecting peak and valley

· All valleys should have the same value
· The total area enclosed by the curve and the x-axis from 0.0 to 1.0 is always equating to 1.0
The curve can be uniquely defined by:

· Number o peaks

· Peak positions
· Peak value
· Peak width

· Transition width

Once the above parameters are determined, other values such as valley value, a value less than 1.0, can be calculated.

Given the curve, grid line positions can be calculated according to the following function:
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Where Xk is the position of the kth grid line, where n is total number of grid lines. d(x) is the curve function described in this document.

To optimize Line Drawings, the curve parameters are preset as follows.

Predefined parameters:

· Number of peaks: 1

Variable parameters:

· Number of grid lines: 15, 31, 63 or 127

· Peak value: 1.0, 1.5, 2.0 and 2.5

· Peak position: 13 options from 0.0(0/12), 0.083333(1/12), 0.166667(2/12) to 1.0(12/12) 

· Peak width: 0.3, 0.4, 0.5 and 0.6

· Transition width: 0.0, 0.1, 0.2and 0.3

When a portion of a peak exceeds the global envelopeonly the part within the global envelope is valid.

For Character Size Line Drawing or glyph, the parameters are set as follows.

Predefined parameters:

· Number of peaks: 1

· Peak width: 0.4

· Transition width: 0.0

Variable parameters:

· Number of grid lines: 7, 15, 31 or 63

· Peak value: 1.0 or 1.5

· Peak position: 0.3333(1/3), 0.5, 0.6667(2/3)

Local Envelope

The local envelope is a square area whose bottom-left corner is defined as the origin for its x and y-axis. The number of grid lines are pre-defined to 7, 15, 31 and 63.  The resolution is constant in a local grid which is pre-defined at 1/27, 1/32, 1/48, 1/64, 1/82, 1/128, and 1/160 of the local envelope width. Actual envelope size can be determined by number of grid lines and grid resolution.  The position of the local envelope is determined by the local envelope origin that falls at a co-ordinate within the global envelop.

Coordinates Values

Coordinate values may be represented using two methods: absolute coordinate and relative coordinate.

Absolute Coordinate

The absolute coordinate is defined as the actual co-ordinate value within the global or local grid. In a line drawing, absolute coordinate value is always positive.

Relative Coordinate

The relative coordinate is used only in lines. If the start point  is defined by an absolute coordinate, subsequent points can be described by relative coordinates, which are relative grid units from the previous point. A relative co-ordinate is signed, and it may be positive or negative. A relative co-ordinate may be used in both global and local coordinate systems.. A relative co-ordinate may exceed the scope of the local envelope that defines the start point of the line.

Re-Definition of Resolution

When using relative coordinates, some elements may be specified with specific resolution, which is independent of the global resolution. There are 8 predefined resolutions available for “re-definition resolution”, there are 1/27, 1/38, 1/48, 1/64, 1/85, 1/128 and 1/160 of the length of the shorter global envelop edge.  Re-definition of resolution only applies to elements in global scope.
F.3
Elements
Elements

There are 7 elements utilized within  a line drawing definition comprising

Line

There are two types of lines: polyline and curve which are defined as

· Polyline is a set of straight lines connecting at least two points

· Curve is a line that contains at least one curve segment. The curve segment connects two adjacent points by an arc.  The curve segment is determined by the two adjacent points and the curve offset (the perpendicular distance from the center of the line connecting the adjacent points to the arc).

Both polyline and curve have direction from the start point to the end point.

Curve offset values are within the range – 0.5 to 0.5, inclusive. A value of 0.5 or – 0.5 identifies that the curve offset equals half of length of the connecting line indicating that the curve is close to a half circle.  A positive value indicates that the curve is at the left side of the base line viewed from the curve direction. A negative value indicates that the curve is at the right side of the base line viewed from the curve direction.

Shape

There are 8 types of shapes defined in a line drawing. Each shape has a reference point that determines the position in the grid. All shapes except Grid have the reference point at its center.. Shapes may have other parameters.  The shapes include:

· Circle: a circle is defined by a single parameter, the diameter.
· Ellipse: the parameters of an elipse include height, width and angle of rotation.

· Square: squares may have either rounded or 90 degree angular corners. Parameters include rounded flag, border length and angle of rotation.

· Rectangle: rectangles may have either rounded or 90 degree angular corners. Parameters include rounded flag, height, width and angle of rotation.

· Polygon: polygons consist of a horizontal border located at bottom of the polygon. Parameters include the number of vertex, the diameter of the reference circle and angle of rotation.

· Star: a star will be defined  by the number of  corner vertex and  the parameters include number of corner vertex, the diameter of the reference circle, vertex angle and angle of rotation.

· Dot: a single point without any parameters

· Grid: a grid is a number of perpendicular lines whose parameters include height, width, number of rows and columns (up to 16).

Line and Shape elements are also referred as Basic Elements.

Local Envelope Element

This element defines the size and position of a local envelope.

Re-use Element

When line drawing, elements can be copied to another position. The copied element is not necessarily to replicate the element description data. A reused element is a an element which use an element index to point to an existing element. The index value is the sequential number of the element referenced. The reused element’s reference point is at the reference point (or start point if it’s a line) of the original element. A reused element can be flipped, scaled and rotated. The scale is from 1/16, 2/16, 3/16 to 100%(16/16). Line drawing supports arrays in which an element can be reused to form multiple copies in a single representation. 

Group Element

A Group element is a group of elements. Group elements cannot be displayed directly. It is only referenced by re-use elements. Group elements cannot be a member of another group element.

Clip Element

A Clip element is an element that defines one mask element and a set of target elements to be clipped. For those target elements, only the parts inside the mask element are visible. For mask element, only line and shape can be used.

Animation Element

Simple animation is defined for Line Drawing. All animation timing is based on an “Animation Cycle”. Line Drawing animation is repetitive.  After completion of one playing cycle, a subsequent play cycle commences immediately. A single cycle is divided into 4 time segments equally.

There are four types of animations.

Blink: an element can be visible starting from a specific time segment for a certain number of time segments.

Move: the element shifts from the beginning of the cycle towards a specified position and ends at the end of the cycle.  The are 3 Move Direction Modes available, “To the End Point”, “From the End Point” and “Bounce Between Two Points”.

Rotate: the element rotates around a specified position for 360 degree either clockwise or counter clockwise in one cycle.

Scale: the elements scales up (enlarge) or down (shrink) to a specified percentage of the element size in one cycle.

The all or some animation types can be applied to an element at the same time

F4. Color Scheme

Line Drawing support the 4 following color schemes.

· Mono Color

In this color scheme, only one color is defined for both stroke color and fill color, which is black as default. It is possible to define a customized color using 6-bit RGB color format to replace the default black.

· 4-level Grayscales

Four grayscales are defined as (0,0,0), (85,85,85), (170,170,170) and (255,255,255) in 24-bit RGB color format.

· Indexed 4-color

In default, 4 colors are defined as black(0,0,0), red(255,0,0), green(0,255,0) and blue(0,0,255). It is possible to define a customized color palette in the drawing using 6-bit RGB color format. 

· 6-bit RGB Color

It is similar to 24-bit RGB color definition but uses only 2 bits to represent a single color, in which value 0, 1,2 and 3 represent 8-bit color value 0, 85, 170 and 255 respectively.

F5. Element Attributes

Element attributes only apply to Basic Elements.
· Line width: 3 levels (fine, medium, thick). Default is fine.

· Line style: 4 types (solid, dash, dot and arrow). Default is solid.

· Shadow: default is no shadow.

· Stroke color: 6-bit colors, 2-bit grayscale, or 2-bit indexed colors.

· Fill color: 6-bit colors, 2-bit grayscale, or 2-bit indexed colors.
F5. Character Size Line Drawing

The Character Size Line Drawing, glyph is a subset variation of Line Drawing. The difference can be listed below.

· Only use global grid

· Simplified global grid (refer to F2)

· Aspect ratio range from 1:0.5 to 1:8 (height:width)

· Mono color and element attributes

· Only includes line element

· Optional embedded text

Embedded Text

Character Size Line Drawing, or glyph can embed a standard text string.. Up to 256 (for single byte character) or 128 (for double type character) characters can be embedded.

F.6
Data Format BNF

The following notation is used in this document for BNF syntax: 

	< >
	Enclose term names

	|
	Separates alternatives (exclusive OR)

	[ ]
	Square brackets enclose optional items in syntax descriptions.  

	{ }
	{} Term enclosed is used zero or more times

	()
	() Enclose groups of alternative terms

	…
	From … to

	;
	Start with comments

	0
	Bit value 0 in bitstream

	1
	Bit value 1 in bitstream

	‘ ‘
	Terminator described by enclosed text


Line Drawing

<line drawing> ::= <drawing header> <elements>

<drawing header> ::= <color scheme> <drawing attributes> <hints>

Color Scheme

<color scheme> ::=
00 (0 | (1 <mono color>) )
; mono


|
01



; 2-bit gray scale


|
10 <color palette>

; indexed color


|
11



; 6-bit color
<mono color> ::= <RGB color>

; mono color, optional
<color palette> ::= 0 | (1 <RGB color> <RGB color> <RGB color> <RGB color>)


; RGB colors maps to <indexed color) value 00, 01, 10, 11 respectively



; when above color list is absent, RGB color (0,0,0), (255,0,0), (0,255,0), (0,0,255)

; maps to <indexed color> value 00, 01, 10, 11 respectively

<draw color> ::= 
<grayscale> 

; when color scheme is 01
|
<indexed color>

; when color scheme is 10
|
<RGB color>

; when color scheme is 11
<RGB color> ::= <R> <G> <B>

<R> ::= <color value>


; Red color value
<G> ::= <color value>


; green color value
<B> ::=  <color value>


; blue color value
<color value> ::= 00…11

; 00, 01, 10 and 11  for color value 0, 85, 170 and 255

;  in defined in 0-255 color range respectively

<grayscale> ::= 00…11
; 00 for 24-bit RGB color (0,0,0),
         01 for 24-bit RGB color (85,85,85)




; 10 for 24-bit RGB color (170,170,170), 11 for 24-bit RGB color (255,255,255)

<indexed color> ::= 00…11

; map to RGB color value defined in <color palette>

Drawing Attributes

<drawing attributes> ::= ( 0 | ( 1 <aspect ratio> <offset resolution> <border line width> ) )

<default colors> <X coordinate parameters> <Y coordinate parameters> 

; when <aspect ratio> <offset resolution> <border line width> are absent,

; the following values are used:

;
<aspect ratio> = 001

landscape, 4:3

;
<offset resolution> = 0

15 levels

;
<border line width> = 00

 no line

<aspect ratio> ::= <display orientation> <ratio index>

<display orientation > ::= 0 | 1


; 0 for landscape, 1 for portrait
<ratio index> ::= 00…11



; 00 for 1:1, 01 for 4:3, 10 for 16:9, 11 is reserved
<offset resolution> ::= 0 | 1


; 0 for 15 levels, 1 for 31 levels
<border line width> ::= <line width>

<default colors> := 
( 0 | (1 <default stroke color>))    ; use black (draw color) when first bit is 0
( 0 | (1 <default fill color>))          ; use black (draw color) when first bit is 0
( 0 | (1 <background color>))       ; use white (RGB color) when first bit is 0
; It must be 000 when color scheme is mono. If default the color(s) are not

; specified elements indicated to use default color should be displayed BLACK.

<default stroke color> ::= <draw color>

<default fill color> ::= <draw color>

<background color> ::= <RGB color>

<X coordinate parameters> ::= <coordinate parameters>

<Y coordinate parameters> ::= <coordinate parameters>

<coordinate parameters> ::= <grid resolution> <peak value> <peak position> <peak width>




       <transition width>

<grid resolution> ::= 00…11


; the number of grid lines
; 00 for 15, 01 for 31,10 for 63, 11 for 127
<peak value> ::= 00…11


; 00 for1.0, 01 for 1.5, 10  for 2.0, 11 for 2.5
; if , <peak value> is 00, <peak position>,

; <peak width> and <transition width> are ignored.

<peak position> ::=
0000…1100

; 0-12. Peak position = value/12.


|
1101


; reserved


|
1110


; reserved


|
1111


; reserved
<peak width> ::= 00…11


; 00 for 0.3, 01 for 0.4, 10 for 0.5, 11 for 0.6
<transition width> ::= 0 | 1


; 00 for 0.0,  01 for 0.2
Hint

<hints> ::= <redefine resolution hint> <local envelop hint> <pure line hint> <polyline hint>

     <attribute masks>

<redefine resolution hint> ::= <hint>
; true when at least one element uses ‘redefine resolution’
<local envelop hint>::= <hint>

; true when there is at least one local envelop in the drawing
<pure line hint>::= <hint>

; true when all the elements are line elements
<polyline hint>::= <hint>


; true when all line elements are polylines
<attribute masks> ::= <line width mask> <line type mask> <fill mask> <shadow mask>

<line width mask> ::= <mask>

; true when at least one element uses line width attribute

<line type mask> ::= <mask>

; true when at least one element uses line type attribute
<fill mask> ::= <mask>


; true when at least one element uses fill attribute

<shadow mask> ::= <mask>

; true when at least one element uses shadow attribute

<hint> := 
0 | 1


; 0 for false, 1 for true

<mask> := 
0 | 1


; 0 for false, 1 for true
Element

<elements> := <element> { <element> }

<element> := 
<line header> <line body>


; when <pure line hint> is true
        |
(<line element> | <shape element> |

; when <pure line hint> is false
 <group element> | <re-use element > | <clipping element> | 

 <animation element> | <local envelop element>)

<line element> ::=

00 <line header> <line body>

<shape element> ::=

01 <shape header> <shape body>

<re-use element> ::=

10 <re-use body>

<group element> ::=

1100 <group body> 

(<basic element> | <clipping element>)

{ <basic element> | <clipping element>}

<local envelop element> ::=
1101 <local envelop body> <elements>

<clipping element> ::=

1110 <number of elements>





<mask element>





( <basic element> | <re-use element> | <group element> )





{ <basic element> | <re-use element> | <group element> }

<animation element> :=

1111 <animation body>





( <basic element> | <re-use element> | <group element> )

<mask element>  ::= <basic element> 

<basic element>::= <line element> | <shape element>

Line & Shape Header

<line header> ::= <coordinate description> <element attributes>

; <coordinate description describes what coordinate system is used for line points except the start point
<shape header> ::= <measurement description> <element attributes>

<coordinate description> ::=
<coordinate mode>

; when <redefine resolution hint> is false or in local scope




|
( 0 <coordinate mode> )



; when <redefine resolution hint> is true and in global scope



|
( 1 <coordinate resolution> <n-bits> )
; redefine resolution
; when <redefine resolution hint>  is true and in global scope
<measurement description>::=
;
; empty, do not redefine resolution
; when <redefine resolution hint> is false or in local scope



|
0
; do not redefine resolution
; when <redefine resolution hint> is true and in global scope

|
( 1 <coordinate resolution> <n-bits> )
; redefine resolution
; when <redefine resolution hint>  is true and in global scope
<coordinate mode> :=
0 | (1 <n-bits>)

; absolution or relative mode







; and how many bits used for a relative coordinate
Element Attributes

<element attributes> ::= 0


; use default attributes defined in <drawing header>

|     (
1


; use specific attributes
[ <line width> ]

; appear when <line width mask> is true



[ <line type> ]

; appear when <line type  mask> is true
; appear when <fill mask> is true
[ 0 | (1 


; 0 for no fill; 1 for with fill
         (0 | (1 <fill color>)) ; use <default fill color> if <fill color> absent
 


        ) ]




[ 0 | 1 ]


; appear when <shadow hint> is true







; 0 for no shadow, 1 for having shadow



[ 0 | (1 <stroke color>) ]
; appear when <color scheme> is not mono



       )



; and line width is not zero
<n-bits> ::= 0 | 1
; number of bits used to represent a relative coordinate (both x and/or y)

; or measurement used in a shape for <width>, <height>, <diameter>,

; <space> etc.  ; 0 for using 3 bits; 1 for using 4 bits.

<line width> ::= 00…11


; 00 for no line, 01 for fine, 10 for medium, 11 for thick

; 00 is only valid when <fill color> is specified
<line type> ::= 00…11


; 0 for solid, 1 for dash line, 2 for dotted line, 3 for arrow line

<fill color > ::= <draw color>

<stroke color> ::= <draw color>

Line Body

<line body> ::= 
<polyline body>




; when <polyline hint> is true
|
( ( 0 <polyline body> ) | (1 <curve body>) )
; when <polyline hint> is false
<polyline body> ::= <point> <point> { <point> } <point terminator>

<curve body> ::=
<curve hint> <point> <curve offset> <point>

{ <curve offset> <point> } <offset terminator>

<curve hint> ::= <hint>

<curve offset> ::= 
( 0 | (1 <offset value>) )

; when <curve hint> is true



|
<offset value>


; when <curve hint> is false

<offset value> ::=
000…110


; when <offset resolution> = 0



|
0000…1110


; when <offset resolution> = 1

; Curve offset ratio r = e/L
; Here e is actual curve offset(can be positive or negative), 

; L is distance between adjacent nodes
; We use an integer value v to represent, v = round(r*k*2) + k;
; Here k = n^2-1 (n is number of bits used for <offset value>)

<offset terminator> ::= 
( 1 <offset bits>)

; when <curve hint> is true



|
< offset bits >


; when <curve hint> is false

<offset bits> ::=

1111



; when <offset resolution> = 0



|
11111



; when <offset resolution> = 1
<point> ::= <x-coordinate > <y-coordinate>

; x and y coordinate
<point terminator> ::=
1111



; when x <grid resolution> = 00



|
11111



; when x <grid resolution> = 01



|
111111



; when x <grid resolution> = 10



|
1111111


; when x <grid resolution> = 11
Shape Body

<shape body> ::=
( 000 <point> <diameter> )




; circle



|
( 001 <point> <rectangle size> <angle> )

; ellipse



|
( 010 <point> <rounded flag> <square size> <angle> )
; square



|
( 011 <point> <rounded flag> <rectangle size> <angle> )
; rectangle



|
( 100 <point> <vertex> < diameter >
)

; polygon



|
( 101 <point> <vertex> <vertex angle> < diameter > )
; star



|
( 110 <point> )





; dot



|
( 111 <point> <size> <rows> <columns>
)

; grid

< diameter > ::= <measurement>

; distance from center to vertex
<rectangle size>::= <width> <height>

<width> ::=
<x-coordinate>

; when the shape is in global scope, use “normalized” x  units

|
<local measurement>
; when the shape is in local scope
<height > ::=
<y-coordinate>

; when the shape is in global scope, use “normalized” y  units

|
<local measurement>
; when the shape is in local scope
<angle> ::= 00000…11111

; 0 – 31, represents 0.0 - 174.375 degrees

; one unit represents 5.625 degree
<rounded flag> ::=
0 | 1

; 0 for straight corner, 1 for rounded corner
<square size> ::= <measurement>

<vertex> ::= 000…111


; number of vertex = <vertex> + 2
<vertex angle> ::= 00…11

; 00 for 0 degree, 01 for 36 degree

; 10 for 60 degree, 11 for 90 degree
<rows> ::= 0000…1111


; rows = <rows> + 1
<columns> ::= 0000…1111

; columns = <columns> + 1
Local Envelop Body

<local envelop body > ::= <local envelope description> <point> <number of elements>


; <point> is left-bottom corner of the local envelope in global coordinates.

; Elements in the local envelope scope use local coordinates and measurements
<local envelope description> ::= <local coordinate resolution> <local coordinate grid description>





<local hint info> <default element colors>

<local coordinate grid> ::= 00…11
; Number of grid lines.  00 for 7, 01 for 15, 10 for 31, 11 for 63
<local hint info> ::= <pure line hint> <polyline hint>
; effective only in local envelop scope
Group Body

<group body> ::= <number of elements>
<number of elements> ::= 00000001…11111111

    ; maximum 355 elements
Re-use Element Body

<re-use body> ::=    <element index>

; point to the element to be re-used

       <point> 

       0


; 0 for straight duplicate

|      (1


; duplicate with parameters

( 0 | (1 <re-use angle>) )
; rotation

( 0 | (1 <scale description>) )
; scaling

( 0 |  1)



; 0 for no flipping, 1 for flipping horizontally


( 0 | (1 <array parameter>) ) 
; array
        )

<element index> ::= 00000000…11111111
; the element sequence number in whole drawing
<re-use angle> ::= 00000…11111
; 0 – 31, represents 0.0 – 348.75 degrees

; one unit represents 11.25 degree
<array parameter> ::= <rows> [ <x-space> ] <columns> [ <y-space> ] 

; <space> presents only when <rows> or <columns> is more than 0.
<scale description> ::= ( 1 <x-scale> <y-scale> ) | (0 <scale> )

<x-scale> ::= <scale>

<y-scale> ::= <scale>

<scale> ::= 0000…1111

; 0-15 represents 0/16 (no display), 1/16 to 15/16 of its original size
<x-space> ::= <x-coordinate>

<y-space> ::= <y-coordinate>

Animation Element Body

<animation body> ::=
0 | ( 1 <blink parameter> )

0 | ( 1 <rotate parameter> )

0 | ( 1 <scale parameter> )

0 | ( 1 <move parameter> )

<blink parameter> ::= <blink timing> <blink duration>

<blink timing> ::= 00…11

; One blinking cycle is divided into four equal time steps. An element is invisible at

; beginning as default. It can be visible at time step 0-3 and display for 1-4 time steps.

; actual duration of a time step is decided by the terminal implementation.

; <blink timing> can be 0-3 meaning it is visible from this time step.

<blink duration> ::= 00…11

;  the element will stay visible for this number of time steps.
<rotate parameter> ::= 
(0 | 1)

; 0 for clockwise rotating. 1 for counter-clockwise rotating
(0 | (1 <point>))
; the reference point, optional
<scale parameter> ::= 
( 0 | 1) 

;  0 scale up (from <scale> size to element size)






; 1 scale down (from element size to <scale> size)
<scale>


<move parameter> ::= <moving direction> <point>

<move direction> ::= 00…11
; 00
move from element’s position to <point>
; 01
move from <point> to element’s position

; 10
bounce between two points (start from element position)

; 11
reserved
Coordinates and Measurement

<measurement> ::= 
<global measurement> 

; if the element is in the global scope


|
<local measurement>

; if the element is in the local scope 

<x-coordinate> ::= 
<global x-coordinate > 

; if the element is in the global scope


|
<local coordinate >

; if the element is in the local scope 


|
<relative coordinate>

; if element <relative> is true
<y-coordinate> ::= 
<global y-coordinate > 

; if the element is in the global scope


|
<local coordinate >

; if the element is in the local scope 



|
<relative coordinate>

; if element <relative> is true
<global measurement> ::=
<x-coordinate>

; if drawing height > drawing width



|
<y-coordinate>

; if drawing height <= drawing width
<global x-coordinate> ::=
0000…1110

; when x <grid resolution> = 00



|
00000…11110

; when x <grid resolution> = 01



|
000000….111110
; when x <grid resolution> = 10



|
0000000…1111110
; when x <grid resolution> = 11
<global y-coordinate> ::=
0000…1110

; when y <grid resolution> = 00



|
00000…11110

; when y <grid resolution> = 01



|
000000….111110
; when y <grid resolution> = 10



|
0000000…1111110
; when y <grid resolution> = 11

<relative coordinate> ::=

000…110

; n-bits = 0



|
0000…1110

; n-bits = 1



; 1nnn is for negative value –nnn, 100 represents –3, 1000 represents -7
<local measurement> ::= <local coordinate>
; either x or y axis as local envelop is a square

<local coordinate> ::=
 
000…111

; when <local coordinate grid> = 00




|
0000…1111

; when <local coordinate grid> = 01



|
00000…11111

; when <local coordinate grid> = 10



|
000000…111111
; when <local coordinate grid> = 11
<coordinate resolution> ::= 000…111

; decide the grid line interval by a scale of width
; or height of the global envelope whichever is short.

; 0-15 for 1/27, 1/32, 1/38, 1/48, 1/64,

; 
  1/85, 1/128 and 1/160 respectively
Character Size Line Drawing

<character size line drawing> ::= <character header> <embedded text> <character elements>

Character Header

<character header> ::= 
<stroke type> <aspect ratio> [ <offset resolution> ]

<x coordinate parameters> <y coordinate parameters>

; <offset resolution> only valid when <hint info> is true
<stroke type> ::= 0 | 1
; 0 for simple polyline; 1 for polyline and curve with relative coordinates
<aspect ratio> ::= 0000…1111

; height : width = 1 : 0.5 * (<aspect ratio>+1)
<offset resolution> ::= 0 | 1

; 0 for 7 levels, 1 for 15 levels
<x coordinate parameters> ::= <coordinate parameters>

<y coordinate parameters> ::= <coordinate parameters>

<coordinate parameters> ::= <grid resolution> <peak description>

<grid resolution> ::= 00…11
; number of grid lines = 

;

7, 15, 31, 63 respectively, if <aspect ratio> is 0-7

;

15, 31, 63, 127 respectively, if <aspect ratio> is 8-15

<peak description> ::= 00…11 

; 00:  peak value 1.0, no peak position required

; 01: peak value 1.5, peak position 0.5

; 10: peak value 1.5, peak position 0.3333

; 11: peak value 1.5, peak position 0.6667
Embedded Text

<embedded text> ::=
0


; no embedded text
|
01 <character>

; when message character set is single byte
|
10 <character>

; when message character set is UCS-2


|
11 <long embedded text length> <character> { <character> }

<character> ::= ‘any character in the character set that is currently being used.’

<long embedded text length> ::= 00000001…11111111
; number of octets occupied by the following characters
Character Element

<character elements> ::=  <character element> { <character element> }

<character element> ::=
<polyline>



; when <stroke type> is 0
|
<coordinate mode>


 ; when <stroke type> is 1
( (0 <polyline>) | (1 <curve>) )

<coordinate mode> :=
0 |  1

; absolution (0)  or relative mode (1)

<polyline> ::=

<point> <point> { <point> } <point terminator>

<curve> ::=

<curve hint> <point> <curve offset> <point> 

{ <curve offset> <point> } <offset terminator>

<curve hint> ::= <hint>

<curve offset> ::= 
( 0 | (1 <offset value>) )

; when <curve hint> is true



|
<offset value>


; when <curve hint> is false

<offset value> ::=
000…110


; when <offset resolution> = 0



|
0000…1110


; when <offset resolution> = 1

; Curve offset ratio r = e/L
; Here e is actual curve offset(can be positive or negative), L is distance between adjacent nodes
; We use an integer value v to represent.
; v = round(r*k*2) + k;
; Here k = n^2-1 (n is number of bits used for <curve offse>)

<offset terminator> ::= 
( 1 <offset bits>)

; when <curve hint> is true



|
< offset bits >


; when <curve hint> is false

<offset bits> ::=

111



; when <offset resolution> = 0



|
1111



; when <offset resolution> = 1
<point> ::= <x-coordinate > <y-coordinate>

; x and y coordinate
<point terminator> ::=
[ 1 ]



; present when <aspect ratio> = 8-15

111



; when x <grid resolution> = 00



|
1111



; when x <grid resolution> = 01



|
11111



; when x <grid resolution> = 10



|
111111



; when x <grid resolution> = 11
<x-coordinate> ::= 
<absolute x-coordinate > 
; if <coordinate mode> is 0



|
<extended x-coordinate>
; if <coordinate mode> is 0 and 








; <aspect ratio> = 8-15


|
<relative coordinate>

; if <coordinate mode> is 1
<y-coordinate> ::= 
<absolute y-coordinate > 
; if <coordinate mode> is 0


|
<relative coordinate>

; if <coordinate mode> is 1
<absolute x-coordinate> ::=
000…110

; when x <grid resolution> = 00



|
0000…1110

; when x <grid resolution> = 01



|
00000….11110

; when x <grid resolution> = 10



|
000000…111110
; when x <grid resolution> = 11
<extended x-coordinate> ::=




|
0000…1110

; when x <grid resolution> = 00



|
00000….11110

; when x <grid resolution> = 01



|
000000…111110
; when x <grid resolution> = 10



|
0000000…1111110
; when x <grid resolution> = 11
<absolute y-coordinate> ::=
000…110

; when y <grid resolution> = 00



|
0000…1110

; when y <grid resolution> = 01



|
00000….11110

; when y <grid resolution> = 10



|
000000…111110
; when y <grid resolution> = 11

<relative coordinate> ::=

000…110

; n-bits = 0



|
0000…1110

; n-bits = 1




; 1nnn is for negative value –nnn, 100 represents –3, 1000 represents -7
(1, 1)
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