

pdf-toolbox-content-0.1.1/LICENSE

Copyright (c) 2013, Yuras Shumovich

All rights reserved.

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions are met:

    * Redistributions of source code must retain the above copyright
      notice, this list of conditions and the following disclaimer.

    * Redistributions in binary form must reproduce the above
      copyright notice, this list of conditions and the following
      disclaimer in the documentation and/or other materials provided
      with the distribution.

    * Neither the name of Yuras Shumovich nor the names of other
      contributors may be used to endorse or promote products derived
      from this software without specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS
"AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT
LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR
A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE COPYRIGHT
OWNER OR CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL,
SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT
LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE,
DATA, OR PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY
THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT
(INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE
OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.







pdf-toolbox-content-0.1.1/Setup.hs

import Distribution.Simple
main = defaultMain







pdf-toolbox-content-0.1.1/changelog.md

unreleased

0.1.1

* rework API
* support ghc from 8.0 to 8.10 and drop older versions
* lots of improvements to text extraction
* support array ranges in unicode cmap (#15)
* support Op\_apostrophe content operator (#16)

0.0.3.1

* fix attoparsec module deprication warnings







pdf-toolbox-content-0.1.1/compat/Prelude.hs

{-# LANGUAGE PackageImports #-}
{-# LANGUAGE CPP #-}

module Prelude
(
  module P,

#if MIN_VERSION_base(4,11,0)
#else
  Semigroup(..),
#endif
)
where

import "base" Prelude as P

#if MIN_VERSION_base(4,11,0)
#else
import Data.Semigroup(Semigroup(..))
#endif







pdf-toolbox-content-0.1.1/lib/Pdf/Content.hs


-- | Low level tools for processing PDF page content stream.

module Pdf.Content
( module Pdf.Content.Ops
, module Pdf.Content.Parser
, module Pdf.Content.UnicodeCMap
, module Pdf.Content.Processor
, module Pdf.Content.Transform
, module Pdf.Content.FontInfo
, module Pdf.Content.FontDescriptor
)
where

import Pdf.Content.Ops
import Pdf.Content.Parser
import Pdf.Content.UnicodeCMap
import Pdf.Content.Processor
import Pdf.Content.Transform
import Pdf.Content.FontInfo
import Pdf.Content.FontDescriptor







pdf-toolbox-content-0.1.1/lib/Pdf/Content/Encoding/MacRoman.hs

{-# LANGUAGE OverloadedStrings #-}

module Pdf.Content.Encoding.MacRoman
(
  encoding
)
where

import Data.Word
import Data.Map (Map)
import qualified Data.Map as Map
import Data.Text (Text)

encoding :: Map Word8 Text
encoding = Map.fromList $ zip codes chars

chars :: [Text]
chars = [
  "A",
  "Æ",
  "Á",
  "Â",
  "Ä",
  "À",
  "Å",
  "Ã",
  "B",
  "C",
  "Ç",
  "D",
  "E",
  "É",
  "Ê",
  "Ë",
  "È",
  "F",
  "G",
  "H",
  "I",
  "Í",
  "Î",
  "Ï",
  "Ì",
  "J",
  "K",
  "L",
  "M",
  "N",
  "Ñ",
  "O",
  "Œ",
  "Ó",
  "Ô",
  "Ö",
  "Ò",
  "Ø",
  "Õ",
  "P",
  "Q",
  "R",
  "S",
  "T",
  "U",
  "Ú",
  "Û",
  "Ü",
  "Ù",
  "V",
  "W",
  "X",
  "Y",
  "Ÿ",
  "Z",
  "a",
  "á",
  "â",
  "´",
  "ä",
  "æ",
  "à",
  "&",
  "å",
  "^",
  "~",
  "*",
  "@",
  "ã",
  "b",
  "\\",
  "|",
  "{",
  "}",
  "[",
  "]",
  "˘",
  "•",
  "c",
  "ˇ",
  "ç",
  " ̧",
  "¢",
  "ˆ",
  ":",
  ",",
  "©",
  "¤",
  "d",
  "†",
  "‡",
  "°",
  "¨",
  "÷",
  "$",
  "˙",
  "ı",
  "e",
  "é",
  "ê",
  "ë",
  "è",
  "8",
  "…",
  "—",
  "–",
  "=",
  "!",
  "¡",
  "f",
  "ﬁ",
  "5",
  "ﬂ",
  "ƒ",
  "4",
  "⁄",
  "g",
  "ß",
  "`",
  ">",
  "«",
  "»",
  "‹",
  "›",
  "h",
  "˝",
  "-",
  "i",
  "í",
  "î",
  "ï",
  "ì",
  "j",
  "k",
  "l",
  "<",
  "¬",
  "m",
  " ̄",
  "μ",
  "n",
  "9",
  "ñ",
  "#",
  "o",
  "ó",
  "ô",
  "ö",
  "œ",
  "˛",
  "ò",
  "1",
  "ª",
  "º",
  "ø",
  "õ",
  "p",
  "¶",
  "(",
  ")",
  "%",
  ".",
  "·",
  "‰",
  "+",
  "±",
  "q",
  "?",
  "¿",
  "\"",
  "„",
  "“",
  "”",
  "‘",
  "’",
  "‚",
  "'",
  "r",
  "®",
  "∘",
  "s",
  "§",
  ";",
  "7",
  "6",
  "/",
  " ",
  "£",
  "t",
  "3",
  "~",
  "™",
  "2",
  "u",
  "ú",
  "û",
  "ü",
  "ù",
  "_",
  "v",
  "w",
  "x",
  "y",
  "ÿ",
  "¥",
  "z",
  "0"
  ]

codes :: [Word8]
codes = [
  0o101,
  0o256,
  0o347,
  0o345,
  0o200,
  0o313,
  0o201,
  0o314,
  0o102,
  0o103,
  0o202,
  0o104,
  0o105,
  0o203,
  0o346,
  0o350,
  0o351,
  0o106,
  0o107,
  0o110,
  0o111,
  0o352,
  0o353,
  0o354,
  0o355,
  0o112,
  0o113,
  0o114,
  0o115,
  0o116,
  0o204,
  0o117,
  0o316,
  0o356,
  0o357,
  0o205,
  0o361,
  0o257,
  0o315,
  0o120,
  0o121,
  0o122,
  0o123,
  0o124,
  0o125,
  0o362,
  0o363,
  0o206,
  0o364,
  0o126,
  0o127,
  0o130,
  0o131,
  0o331,
  0o132,
  0o141,
  0o207,
  0o211,
  0o253,
  0o212,
  0o276,
  0o210,
  0o046,
  0o214,
  0o136,
  0o176,
  0o052,
  0o100,
  0o213,
  0o142,
  0o134,
  0o174,
  0o173,
  0o175,
  0o133,
  0o135,
  0o371,
  0o245,
  0o143,
  0o377,
  0o215,
  0o374,
  0o242,
  0o366,
  0o072,
  0o054,
  0o251,
  0o333,
  0o144,
  0o240,
  0o340,
  0o241,
  0o254,
  0o326,
  0o044,
  0o372,
  0o365,
  0o145,
  0o216,
  0o220,
  0o221,
  0o217,
  0o070,
  0o311,
  0o321,
  0o320,
  0o075,
  0o041,
  0o301,
  0o146,
  0o336,
  0o065,
  0o337,
  0o304,
  0o064,
  0o332,
  0o147,
  0o247,
  0o140,
  0o076,
  0o307,
  0o310,
  0o334,
  0o335,
  0o150,
  0o375,
  0o055,
  0o151,
  0o222,
  0o224,
  0o225,
  0o223,
  0o152,
  0o153,
  0o154,
  0o074,
  0o302,
  0o155,
  0o370,
  0o265,
  0o156,
  0o071,
  0o226,
  0o043,
  0o157,
  0o227,
  0o231,
  0o232,
  0o317,
  0o376,
  0o230,
  0o061,
  0o273,
  0o274,
  0o277,
  0o233,
  0o160,
  0o246,
  0o050,
  0o051,
  0o045,
  0o056,
  0o341,
  0o344,
  0o053,
  0o261,
  0o161,
  0o077,
  0o300,
  0o042,
  0o343,
  0o322,
  0o323,
  0o324,
  0o325,
  0o342,
  0o047,
  0o162,
  0o250,
  0o373,
  0o163,
  0o244,
  0o073,
  0o067,
  0o066,
  0o057,
  0o040,
  0o243,
  0o164,
  0o063,
  0o367,
  0o252,
  0o062,
  0o165,
  0o234,
  0o236,
  0o237,
  0o235,
  0o137,
  0o166,
  0o167,
  0o170,
  0o171,
  0o330,
  0o264,
  0o172,
  0o060
  ]







pdf-toolbox-content-0.1.1/lib/Pdf/Content/Encoding/PdfDoc.hs

{-# LANGUAGE OverloadedStrings #-}

module Pdf.Content.Encoding.PdfDoc
( encoding
)
where

import Data.Word
import Data.Map (Map)
import qualified Data.Map as Map
import Data.Text (Text)

encoding :: Map Word8 Text
encoding = Map.fromList
  [ (0, "\x0000")
  , (1, "\x0001")
  , (2, "\x0002")
  , (3, "\x0003")
  , (4, "\x0004")
  , (5, "\x0005")
  , (6, "\x0006")
  , (7, "\x0007")
  , (8, "\x0008")
  , (9, "\x0009")
  , (10, "\x000A")
  , (11, "\x000B")
  , (12, "\x000C")
  , (13, "\x000D")
  , (14, "\x000E")
  , (15, "\x000F")
  , (16, "\x0010")
  , (17, "\x0011")
  , (18, "\x0012")
  , (19, "\x0013")
  , (20, "\x0014")
  , (21, "\x0015")
  , (22, "\x0017")
  , (23, "\x0017")
  , (24, "\x02D8")
  , (25, "\x02C7")
  , (26, "\x02C6")
  , (27, "\x02D9")
  , (28, "\x02DD")
  , (29, "\x02DB")
  , (30, "\x02DA")
  , (31, "\x02DC")
  , (32, "\x0020")
  , (33, "\x0021")
  , (34, "\x0022")
  , (35, "\x0023")
  , (36, "\x0024")
  , (37, "\x0025")
  , (38, "\x0026")
  , (39, "\x0027")
  , (40, "\x0028")
  , (41, "\x0029")
  , (42, "\x002A")
  , (43, "\x002B")
  , (44, "\x002C")
  , (45, "\x002D")
  , (46, "\x002E")
  , (47, "\x002F")
  , (48, "\x0030")
  , (49, "\x0031")
  , (50, "\x0032")
  , (51, "\x0033")
  , (52, "\x0034")
  , (53, "\x0035")
  , (54, "\x0036")
  , (55, "\x0037")
  , (56, "\x0038")
  , (57, "\x0039")
  , (58, "\x003A")
  , (59, "\x003B")
  , (60, "\x003C")
  , (61, "\x003D")
  , (62, "\x003E")
  , (63, "\x003F")
  , (64, "\x0040")
  , (65, "\x0041")
  , (66, "\x0042")
  , (67, "\x0043")
  , (68, "\x0044")
  , (69, "\x0045")
  , (70, "\x0046")
  , (71, "\x0047")
  , (72, "\x0048")
  , (73, "\x0049")
  , (74, "\x004A")
  , (75, "\x004B")
  , (76, "\x004C")
  , (77, "\x004D")
  , (78, "\x004E")
  , (79, "\x004F")
  , (80, "\x0050")
  , (81, "\x0051")
  , (82, "\x0052")
  , (83, "\x0053")
  , (84, "\x0054")
  , (85, "\x0055")
  , (86, "\x0056")
  , (87, "\x0057")
  , (88, "\x0058")
  , (89, "\x0059")
  , (90, "\x005A")
  , (91, "\x005B")
  , (92, "\x005C")
  , (93, "\x005D")
  , (94, "\x005E")
  , (95, "\x005F")
  , (96, "\x0060")
  , (97, "\x0061")
  , (98, "\x0062")
  , (99, "\x0063")
  , (100, "\x0064")
  , (101, "\x0065")
  , (102, "\x0066")
  , (103, "\x0067")
  , (104, "\x0068")
  , (105, "\x0069")
  , (106, "\x006A")
  , (107, "\x006B")
  , (108, "\x006C")
  , (109, "\x006D")
  , (110, "\x006E")
  , (111, "\x006F")
  , (112, "\x0070")
  , (113, "\x0071")
  , (114, "\x0072")
  , (115, "\x0073")
  , (116, "\x0074")
  , (117, "\x0075")
  , (118, "\x0076")
  , (119, "\x0077")
  , (120, "\x0078")
  , (121, "\x0079")
  , (122, "\x007A")
  , (123, "\x007B")
  , (124, "\x007C")
  , (125, "\x007D")
  , (126, "\x007E")
  -- there is no 127
  , (128, "\x2022")
  , (129, "\x2020")
  , (130, "\x2021")
  , (131, "\x2026")
  , (132, "\x2014")
  , (133, "\x2013")
  , (134, "\x0192")
  , (135, "\x2044")
  , (136, "\x2039")
  , (137, "\x203A")
  , (138, "\x2212")
  , (139, "\x2030")
  , (140, "\x201E")
  , (141, "\x201C")
  , (142, "\x201D")
  , (143, "\x2018")
  , (144, "\x2019")
  , (145, "\x201A")
  , (146, "\x2122")
  , (147, "\xFB01")
  , (148, "\xFB02")
  , (149, "\x0141")
  , (150, "\x0152")
  , (151, "\x0160")
  , (152, "\x0178")
  , (153, "\x017D")
  , (154, "\x0131")
  , (155, "\x0142")
  , (156, "\x0153")
  , (157, "\x0161")
  , (158, "\x017E")
  -- there is no 159
  , (160, "\x20AC")
  , (161, "\x00A1")
  , (162, "\x00A2")
  , (163, "\x00A3")
  , (164, "\x00A4")
  , (165, "\x00A5")
  , (166, "\x00A6")
  , (167, "\x00A7")
  , (168, "\x00A8")
  , (169, "\x00A9")
  , (170, "\x00AA")
  , (171, "\x00AB")
  , (172, "\x00AC")
  -- there is no 173
  , (174, "\x00AE")
  , (175, "\x00AF")
  , (176, "\x00B0")
  , (177, "\x00B1")
  , (178, "\x00B2")
  , (179, "\x00B3")
  , (180, "\x00B4")
  , (181, "\x00B5")
  , (182, "\x00B6")
  , (183, "\x00B7")
  , (184, "\x00B8")
  , (185, "\x00B9")
  , (186, "\x00BA")
  , (187, "\x00BB")
  , (188, "\x00BC")
  , (189, "\x00BD")
  , (190, "\x00BE")
  , (191, "\x00BF")
  , (192, "\x00C0")
  , (193, "\x00C1")
  , (194, "\x00C2")
  , (195, "\x00C3")
  , (196, "\x00C4")
  , (197, "\x00C5")
  , (198, "\x00C6")
  , (199, "\x00C7")
  , (200, "\x00C8")
  , (201, "\x00C9")
  , (202, "\x00CA")
  , (203, "\x00CB")
  , (204, "\x00CC")
  , (205, "\x00CD")
  , (206, "\x00CE")
  , (207, "\x00CF")
  , (208, "\x00D0")
  , (209, "\x00D1")
  , (210, "\x00D2")
  , (211, "\x00D3")
  , (212, "\x00D4")
  , (213, "\x00D5")
  , (214, "\x00D6")
  , (215, "\x00D7")
  , (216, "\x00D8")
  , (217, "\x00D9")
  , (218, "\x00DA")
  , (219, "\x00DB")
  , (220, "\x00DC")
  , (221, "\x00DD")
  , (222, "\x00DE")
  , (223, "\x00DF")
  , (224, "\x00E0")
  , (225, "\x00E1")
  , (226, "\x00E2")
  , (227, "\x00E3")
  , (228, "\x00E4")
  , (229, "\x00E5")
  , (230, "\x00E6")
  , (231, "\x00E7")
  , (232, "\x00E8")
  , (233, "\x00E9")
  , (234, "\x00EA")
  , (235, "\x00EB")
  , (236, "\x00EC")
  , (237, "\x00ED")
  , (238, "\x00EE")
  , (239, "\x00EF")
  , (240, "\x00F0")
  , (241, "\x00F1")
  , (242, "\x00F2")
  , (243, "\x00F3")
  , (244, "\x00F4")
  , (245, "\x00F5")
  , (246, "\x00F6")
  , (247, "\x00F7")
  , (248, "\x00F8")
  , (249, "\x00F9")
  , (250, "\x00FA")
  , (251, "\x00FB")
  , (252, "\x00FC")
  , (253, "\x00FD")
  , (254, "\x00FE")
  , (255, "\x00FF")
  ]







pdf-toolbox-content-0.1.1/lib/Pdf/Content/Encoding/WinAnsi.hs

{-# LANGUAGE OverloadedStrings #-}

module Pdf.Content.Encoding.WinAnsi
(
  encoding
)
where

import Data.Word
import Data.Map (Map)
import qualified Data.Map as Map
import Data.Text (Text)

encoding :: Map Word8 Text
encoding = Map.fromList $ zip codes chars

chars :: [Text]
chars = [
  "A",
  "Æ",
  "Á",
  "Â",
  "Ä",
  "À",
  "Å",
  "Ã",
  "B",
  "C",
  "Ç",
  "D",
  "E",
  "É",
  "Ê",
  "Ë",
  "È",
  "Ð",
  "€",
  "F",
  "G",
  "H",
  "I",
  "Í",
  "Î",
  "Ï",
  "Ì",
  "J",
  "K",
  "L",
  "M",
  "N",
  "Ñ",
  "O",
  "Œ",
  "Ó",
  "Ô",
  "Ö",
  "Ò",
  "Ø",
  "Õ",
  "P",
  "Q",
  "R",
  "S",
  "Š",
  "T",
  "Þ",
  "U",
  "Ú",
  "Û",
  "Ü",
  "Ù",
  "V",
  "W",
  "X",
  "Y",
  "Ý",
  "Ÿ",
  "Z",
  "Ž",
  "a",
  "á",
  "â",
  "´",
  "ä",
  "æ",
  "à",
  "&",
  "å",
  "^",
  "~",
  "*",
  "@",
  "ã",
  "b",
  "\\",
  "|",
  "{",
  "}",
  "[",
  "]",
  "¦",
  "•",
  "c",
  "ç",
  " ̧",
  "¢",
  "ˆ",
  ":",
  ",",
  "©",
  "¤",
  "d",
  "†",
  "‡",
  "°",
  "¨",
  "÷",
  "$",
  "e",
  "é",
  "ê",
  "ë",
  "è",
  "8",
  "…",
  "—",
  "–",
  "=",
  "ð",
  "!",
  "¡",
  "f",
  "5",
  "ƒ",
  "4",
  "g",
  "ß",
  "`",
  ">",
  "«",
  "»",
  "‹",
  "›",
  "h",
  "-",
  "i",
  "í",
  "î",
  "ï",
  "ì",
  "j",
  "k",
  "l",
  "<",
  "¬",
  "m",
  " ̄",
  "μ",
  "×",
  "n",
  "9",
  "ñ",
  "#",
  "o",
  "ó",
  "ô",
  "ö",
  "œ",
  "ò",
  "1",
  "½",
  "¼",
  "¹",
  "ª",
  "º",
  "ø",
  "õ",
  "p",
  "¶",
  "(",
  ")",
  "%",
  ".",
  "·",
  "‰",
  "+",
  "±",
  "q",
  "?",
  "¿",
  "\"",
  "„",
  "“",
  "”",
  "‘",
  "’",
  "‚",
  "'",
  "r",
  "®",
  "s",
  "š",
  "§",
  ";",
  "7",
  "6",
  "/",
  " ",
  "£",
  "t",
  "þ",
  "3",
  "¾",
  "³",
  "~",
  "™",
  "2",
  "²",
  "u",
  "ú",
  "û",
  "ü",
  "ù",
  "_",
  "v",
  "w",
  "x",
  "y",
  "ý",
  "ÿ",
  "¥",
  "z",
  "ž",
  "0"
  ]

codes :: [Word8]
codes = [
  0o101,
  0o306,
  0o301,
  0o302,
  0o304,
  0o300,
  0o305,
  0o303,
  0o102,
  0o103,
  0o307,
  0o104,
  0o105,
  0o311,
  0o312,
  0o313,
  0o310,
  0o320,
  0o200,
  0o106,
  0o107,
  0o110,
  0o111,
  0o315,
  0o316,
  0o317,
  0o314,
  0o112,
  0o113,
  0o114,
  0o115,
  0o116,
  0o321,
  0o117,
  0o214,
  0o323,
  0o324,
  0o326,
  0o322,
  0o330,
  0o325,
  0o120,
  0o121,
  0o122,
  0o123,
  0o212,
  0o124,
  0o336,
  0o125,
  0o332,
  0o333,
  0o334,
  0o331,
  0o126,
  0o127,
  0o130,
  0o131,
  0o335,
  0o237,
  0o132,
  0o216,
  0o141,
  0o341,
  0o342,
  0o264,
  0o344,
  0o346,
  0o340,
  0o046,
  0o345,
  0o136,
  0o176,
  0o052,
  0o100,
  0o343,
  0o142,
  0o134,
  0o174,
  0o173,
  0o175,
  0o133,
  0o135,
  0o246,
  0o225,
  0o143,
  0o347,
  0o270,
  0o242,
  0o210,
  0o072,
  0o054,
  0o251,
  0o244,
  0o144,
  0o206,
  0o207,
  0o260,
  0o250,
  0o367,
  0o044,
  0o145,
  0o351,
  0o352,
  0o353,
  0o350,
  0o070,
  0o205,
  0o227,
  0o226,
  0o075,
  0o360,
  0o041,
  0o241,
  0o146,
  0o065,
  0o203,
  0o064,
  0o147,
  0o337,
  0o140,
  0o076,
  0o253,
  0o273,
  0o213,
  0o233,
  0o150,
  0o055,
  0o151,
  0o355,
  0o356,
  0o357,
  0o354,
  0o152,
  0o153,
  0o154,
  0o074,
  0o254,
  0o155,
  0o257,
  0o265,
  0o327,
  0o156,
  0o071,
  0o361,
  0o043,
  0o157,
  0o363,
  0o364,
  0o366,
  0o234,
  0o362,
  0o061,
  0o275,
  0o274,
  0o271,
  0o252,
  0o272,
  0o370,
  0o365,
  0o160,
  0o266,
  0o050,
  0o051,
  0o045,
  0o056,
  0o267,
  0o211,
  0o053,
  0o261,
  0o161,
  0o077,
  0o277,
  0o042,
  0o204,
  0o223,
  0o224,
  0o221,
  0o222,
  0o202,
  0o047,
  0o162,
  0o256,
  0o163,
  0o232,
  0o247,
  0o073,
  0o067,
  0o066,
  0o057,
  0o040,
  0o243,
  0o164,
  0o376,
  0o063,
  0o276,
  0o263,
  0o230,
  0o231,
  0o062,
  0o262,
  0o165,
  0o372,
  0o373,
  0o374,
  0o371,
  0o137,
  0o166,
  0o167,
  0o170,
  0o171,
  0o375,
  0o377,
  0o245,
  0o172,
  0o236,
  0o060
  ]
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-- | The FontDescriptor describes a font's other metrics than it's
-- widths, see chap. 9.8 of PDF32000:2008

module Pdf.Content.FontDescriptor
  ( FontDescriptor(..)
  , FontDescriptorFlag(..)
  , flagSet
  )
where

import Pdf.Core.Types

import Data.Int
import Data.ByteString (ByteString)

data FontDescriptor = FontDescriptor {
  fdFontName :: ByteString,
  fdFontFamily :: Maybe ByteString,
  fdFontStretch :: Maybe ByteString,
  fdFontWeight :: Maybe Int,
  fdFlags :: Int64, -- must hold at least 32 bit unsigned integers
  fdFontBBox :: Maybe (Rectangle Double),
  fdItalicAngle :: Double,
  fdAscent :: Maybe Double,
  fdDescent :: Maybe Double,
  fdLeading :: Maybe Double,
  fdCapHeight :: Maybe Double,
  fdXHeight :: Maybe Double,
  fdStemV :: Maybe Double,
  fdStemH :: Maybe Double,
  fdAvgWidth :: Maybe Double,
  fdMaxWidth :: Maybe Double,
  fdMissingWidth :: Maybe Double,
  -- FIXME: add FontFile*
  fdCharSet :: Maybe ByteString
  -- FIXME: add special fields for CIDFonts
  } deriving (Show)


data FontDescriptorFlag =
  FixedPitch | Serif | Symbolic | Script | NonSymbolic | Italic | AllCap | SmallCap | ForceBold


flagSet :: FontDescriptor -> FontDescriptorFlag -> Bool
flagSet fd FixedPitch = flagSet' 1 (fdFlags fd) 0
flagSet fd Serif = flagSet' 2 (fdFlags fd) 0
flagSet fd Symbolic = flagSet' 3 (fdFlags fd) 0
flagSet fd Script = flagSet' 4 (fdFlags fd) 0
flagSet fd NonSymbolic = flagSet' 6 (fdFlags fd) 0
flagSet fd Italic = flagSet' 7 (fdFlags fd) 0
flagSet fd AllCap = flagSet' 17 (fdFlags fd) 0
flagSet fd SmallCap = flagSet' 18 (fdFlags fd) 0
flagSet fd ForceBold = flagSet' 19 (fdFlags fd) 0

flagSet' :: Int -> Int64 -> Int -> Bool
flagSet' pos val expnt
  | expnt == pos - 1 = val `mod` 2 == 1
  | val == 0 = False
  | otherwise = flagSet' pos (val `div` 2) (expnt+1)
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-- | Font info contains information, extracted from font,
-- that may be needed when processing content stream

module Pdf.Content.FontInfo
(
  FontInfo(..),
  FISimple(..),
  FontBaseEncoding(..),
  SimpleFontEncoding(..),
  FIComposite(..),
  CIDFontWidths(..),
  makeCIDFontWidths,
  cidFontGetWidth,
  fontInfoDecodeGlyphs
)
where

import Pdf.Core
import Pdf.Core.Util
import Pdf.Core.Object.Util
import Pdf.Core.Types

import Pdf.Content.UnicodeCMap
import Pdf.Content.Transform
import Pdf.Content.Processor (Glyph(..))
import Pdf.Content.GlyphList
import Pdf.Content.TexGlyphList
import Pdf.Content.FontDescriptor
import qualified Pdf.Content.Encoding.WinAnsi as WinAnsi
import qualified Pdf.Content.Encoding.MacRoman as MacRoman

import Data.List
import Data.Maybe
import Data.Word
import Data.Map (Map)
import qualified Data.Map as Map
import Data.ByteString (ByteString)
import qualified Data.ByteString as BS
import Data.Text (Text)
import qualified Data.Text as Text
import qualified Data.Text.Encoding as Text
import qualified Data.Vector as Vector
import Control.Monad

-- | Font info
data FontInfo
  = FontInfoSimple FISimple
  | FontInfoComposite FIComposite
  deriving (Show)

-- | Font info for simple fonts
data FISimple = FISimple {
  fiSimpleUnicodeCMap :: Maybe UnicodeCMap,
  fiSimpleEncoding :: Maybe SimpleFontEncoding,
  fiSimpleWidths :: Maybe (Int, Int, [Double]),
  -- ^ FirstChar, LastChar, list of widths
  fiSimpleFontMatrix :: Transform Double,
  -- FIXME: no Maybe as soon as this library provides metrics for the
  -- 14 standard fonts
  fiSimpleFontDescriptor :: Maybe FontDescriptor
  }
  deriving (Show)

-- | Standard encoding, other encodings are based on them
data FontBaseEncoding
  = FontBaseEncodingWinAnsi
  | FontBaseEncodingMacRoman
  deriving (Show)

-- | Encoding fo simple font
data SimpleFontEncoding = SimpleFontEncoding {
  simpleFontBaseEncoding :: FontBaseEncoding,
  -- | Mapping from glyph code to glyph name for cases when it is different
  -- from base encoding
  simpleFontDifferences :: [(Word8, ByteString)]
  }
  deriving (Show)

-- | Font info for Type0 font
data FIComposite = FIComposite {
  fiCompositeUnicodeCMap :: Maybe UnicodeCMap,
  fiCompositeWidths :: CIDFontWidths,
  fiCompositeDefaultWidth :: Double,
  -- FontDescriptor is present in CIDFonts, but according to specs
  -- shall not be used with Type0 fonts
  fiCompositeFontDescriptor :: Maybe FontDescriptor
  }
  deriving (Show)

-- | Glyph widths for CID fonts
data CIDFontWidths = CIDFontWidths {
  cidFontWidthsChars :: Map Int Double,
  cidFontWidthsRanges :: [(Int, Int, Double)]
  }
  deriving (Show)

instance Monoid CIDFontWidths where
  mempty = CIDFontWidths {
    cidFontWidthsChars = mempty,
    cidFontWidthsRanges = mempty
    }
  w1 `mappend` w2 = CIDFontWidths {
    cidFontWidthsChars = cidFontWidthsChars w1
        `mappend` cidFontWidthsChars w2,
    cidFontWidthsRanges = cidFontWidthsRanges w1
        `mappend` cidFontWidthsRanges w2
    }

instance Semigroup CIDFontWidths where
  (<>) = mappend

-- | Returns the Y coordinates for a bbox of a glyph of a font, in
-- text space units. Defaults to (0,1) if no FontDescriptor is
-- present.
--
-- Maybe for vertical scripts, there are individual heights for the
-- glyphs, so this takes a glyph code as second argument.
getGlyphYCoordinates :: FontInfo -> Int -> (Double, Double)
getGlyphYCoordinates (FontInfoComposite fi) =
  const $ fromMaybe (0,1) $ join $ fmap (fdYCoordinates 1000) $ fiCompositeFontDescriptor fi
getGlyphYCoordinates (FontInfoSimple fi) =
  const $ fromMaybe (0,1) $ join $ fmap (fdYCoordinates 1000) $ fiSimpleFontDescriptor fi

fdYCoordinates :: Double -> FontDescriptor -> Maybe (Double, Double)
fdYCoordinates scaling fd =
  maybe cap Just $          -- third: try CapHeight
  maybe descAsc Just $      -- second: try Descent and Ascent
  fmap bbox $ fdFontBBox fd -- first: try FontBBox
  where
    bbox (Rectangle _ b _ t) = (b / scaling, t / scaling)
    descAsc = (,) <$> (fmap (/scaling) $ fdDescent fd) <*> (fmap (/scaling) $ fdAscent fd)
    cap = (,) <$> (Just 0.0) <*> (fmap (/scaling) $ fdCapHeight fd)

simpleFontEncodingDecode :: SimpleFontEncoding -> Word8 -> Maybe Text
simpleFontEncodingDecode enc code =
  case lookup code (simpleFontDifferences enc) of
    Nothing ->
      case simpleFontBaseEncoding enc of
        FontBaseEncodingWinAnsi -> Map.lookup code WinAnsi.encoding
        FontBaseEncodingMacRoman -> Map.lookup code MacRoman.encoding
    Just glyphName ->
      case Map.lookup glyphName adobeGlyphList of
        Just c -> Just $ Text.pack [c]
        Nothing ->
          case Map.lookup glyphName texGlyphList of
            Nothing-> Nothing
            Just c -> Just $ Text.pack [c]

-- | Make `CIDFontWidths` from value of \"W\" key in descendant font
makeCIDFontWidths :: Array -> Either String CIDFontWidths
makeCIDFontWidths vals = go mempty (Vector.toList vals)
  `notice` ("Can't parse CIDFont width " ++ show vals)
  where
  go res [] = return res
  go res (x1@Number{} : x2@Number{} : x3@Number{} : xs) = do
    n1 <- intValue x1
    n2 <- intValue x2
    n3 <- realValue x3
    go res {cidFontWidthsRanges = (n1, n2, n3) : cidFontWidthsRanges res} xs
  go res (x : Array arr : xs) = do
    n <- intValue x
    ws <- forM (Vector.toList arr) realValue
    go res {cidFontWidthsChars = Map.fromList (zip [n ..] ws)
        `mappend` cidFontWidthsChars res} xs
  go _ _ = Nothing

-- | Get glyph width by glyph code
cidFontGetWidth :: CIDFontWidths -> Int -> Maybe Double
cidFontGetWidth w code =
  case Map.lookup code (cidFontWidthsChars w) of
    Just width -> Just width
    Nothing -> case find (\(start, end, _) -> code >= start && code <= end)
                         (cidFontWidthsRanges w) of
                 Just (_, _, width) -> Just width
                 _ -> Nothing

-- | Decode string into list of glyphs and their widths
fontInfoDecodeGlyphs :: FontInfo -> ByteString -> [(Glyph, Double)]
fontInfoDecodeGlyphs fInfo@(FontInfoSimple fi) = \bs ->
  flip map (BS.unpack bs) $ \c ->
    let code = fromIntegral c
        txt =
          case fiSimpleUnicodeCMap fi of
            Nothing ->
              case fiSimpleEncoding fi of
                Nothing ->
                  case Text.decodeUtf8' (BS.pack [c]) of
                    Right t -> Just t
                    _ -> Nothing
                Just enc ->
                  case simpleFontEncodingDecode enc c of
                    Just t -> Just t
                    Nothing ->
                      case Text.decodeUtf8' (BS.pack [c]) of
                        Right t -> Just t
                        _ -> Nothing
            Just toUnicode ->
              case unicodeCMapDecodeGlyph toUnicode code of
                Just t -> Just t
                Nothing ->
                  case fiSimpleEncoding fi of
                    Nothing -> Nothing
                    Just enc ->
                      case simpleFontEncodingDecode enc c of
                        Just t -> Just t
                        Nothing ->
                          case Text.decodeUtf8' (BS.pack [c]) of
                            Right t -> Just t
                            _ -> Nothing
        width =
          case fiSimpleWidths fi of
            Nothing -> 0
            Just (firstChar, lastChar, widths) ->
              if code >= firstChar && code <= lastChar
                  && (code - firstChar) < length widths
                 then let Vector w _ = transform (fiSimpleFontMatrix fi) $
                            Vector (widths !! (code - firstChar)) 0
                      in w
                 else 0
        (yBottom, yTop) = getGlyphYCoordinates fInfo code
    in (Glyph {
      glyphCode = code,
      glyphTopLeft = Vector 0 yBottom,
      glyphBottomRight = Vector width yTop,
      glyphText = txt
      }, width)
fontInfoDecodeGlyphs fInfo@(FontInfoComposite fi) = \bs ->
  case fiCompositeUnicodeCMap fi of
    Nothing ->  -- XXX: use encoding here
      tryDecode2byte $ BS.unpack bs
    Just toUnicode ->
      let getWidth = fromMaybe (fiCompositeDefaultWidth fi)
                   . cidFontGetWidth (fiCompositeWidths fi)
      in cmapDecodeString getWidth toUnicode fInfo bs
  where
  -- Most of the time composite fonts have 2-byte encoding,
  -- so lets try that for now.
  tryDecode2byte (b1:b2:rest) =
    let code = fromIntegral b1 * 255 + fromIntegral b2
        width = (/ 1000) $ fromMaybe (fiCompositeDefaultWidth fi)
                         $ cidFontGetWidth (fiCompositeWidths fi) code
        txt =
          case Text.decodeUtf8' (BS.pack [b1, b2]) of
            Right t -> Just t
            _ -> Nothing
        (yBottom, yTop) = getGlyphYCoordinates fInfo code
        g = Glyph {
          glyphCode = code,
          glyphTopLeft = Vector 0 yBottom,
          glyphBottomRight = Vector width yTop,
          glyphText = txt
          }
    in (g, width) : tryDecode2byte rest
  tryDecode2byte _ = []

cmapDecodeString
  :: (Int -> Double)
  -> UnicodeCMap
  -> FontInfo
  -> ByteString
  -> [(Glyph, Double)]
cmapDecodeString getWidth cmap fInfo str = go str
  where
  go s =
    case unicodeCMapNextGlyph cmap s of
      Nothing -> []
      Just (g, rest) ->
        let width = getWidth g / 1000
            (yBottom, yTop) = getGlyphYCoordinates fInfo g
            glyph = Glyph {
          glyphCode = g,
          glyphTopLeft = Vector 0 yBottom,
          glyphBottomRight = Vector width yTop,
          glyphText = unicodeCMapDecodeGlyph cmap g
          }
        in (glyph, width) : go rest
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{-# LANGUAGE OverloadedStrings #-}

-- | Mapping from glyph names to unicode characters

module Pdf.Content.GlyphList
(
    adobeGlyphList
)
where

import Data.ByteString (ByteString)
import Data.Map (Map)
import qualified Data.Map as Map

-- | Glyph list
adobeGlyphList :: Map ByteString Char
adobeGlyphList = Map.fromList
  [("A", '\x0041')
  ,("AE", '\x00C6')
  ,("AEacute", '\x01FC')
  ,("AEmacron", '\x01E2')
  ,("AEsmall", '\xF7E6')
  ,("Aacute", '\x00C1')
  ,("Aacutesmall", '\xF7E1')
  ,("Abreve", '\x0102')
  ,("Abreveacute", '\x1EAE')
  ,("Abrevecyrillic", '\x04D0')
  ,("Abrevedotbelow", '\x1EB6')
  ,("Abrevegrave", '\x1EB0')
  ,("Abrevehookabove", '\x1EB2')
  ,("Abrevetilde", '\x1EB4')
  ,("Acaron", '\x01CD')
  ,("Acircle", '\x24B6')
  ,("Acircumflex", '\x00C2')
  ,("Acircumflexacute", '\x1EA4')
  ,("Acircumflexdotbelow", '\x1EAC')
  ,("Acircumflexgrave", '\x1EA6')
  ,("Acircumflexhookabove", '\x1EA8')
  ,("Acircumflexsmall", '\xF7E2')
  ,("Acircumflextilde", '\x1EAA')
  ,("Acute", '\xF6C9')
  ,("Acutesmall", '\xF7B4')
  ,("Acyrillic", '\x0410')
  ,("Adblgrave", '\x0200')
  ,("Adieresis", '\x00C4')
  ,("Adieresiscyrillic", '\x04D2')
  ,("Adieresismacron", '\x01DE')
  ,("Adieresissmall", '\xF7E4')
  ,("Adotbelow", '\x1EA0')
  ,("Adotmacron", '\x01E0')
  ,("Agrave", '\x00C0')
  ,("Agravesmall", '\xF7E0')
  ,("Ahookabove", '\x1EA2')
  ,("Aiecyrillic", '\x04D4')
  ,("Ainvertedbreve", '\x0202')
  ,("Alpha", '\x0391')
  ,("Alphatonos", '\x0386')
  ,("Amacron", '\x0100')
  ,("Amonospace", '\xFF21')
  ,("Aogonek", '\x0104')
  ,("Aring", '\x00C5')
  ,("Aringacute", '\x01FA')
  ,("Aringbelow", '\x1E00')
  ,("Aringsmall", '\xF7E5')
  ,("Asmall", '\xF761')
  ,("Atilde", '\x00C3')
  ,("Atildesmall", '\xF7E3')
  ,("Aybarmenian", '\x0531')
  ,("B", '\x0042')
  ,("Bcircle", '\x24B7')
  ,("Bdotaccent", '\x1E02')
  ,("Bdotbelow", '\x1E04')
  ,("Becyrillic", '\x0411')
  ,("Benarmenian", '\x0532')
  ,("Beta", '\x0392')
  ,("Bhook", '\x0181')
  ,("Blinebelow", '\x1E06')
  ,("Bmonospace", '\xFF22')
  ,("Brevesmall", '\xF6F4')
  ,("Bsmall", '\xF762')
  ,("Btopbar", '\x0182')
  ,("C", '\x0043')
  ,("Caarmenian", '\x053E')
  ,("Cacute", '\x0106')
  ,("Caron", '\xF6CA')
  ,("Caronsmall", '\xF6F5')
  ,("Ccaron", '\x010C')
  ,("Ccedilla", '\x00C7')
  ,("Ccedillaacute", '\x1E08')
  ,("Ccedillasmall", '\xF7E7')
  ,("Ccircle", '\x24B8')
  ,("Ccircumflex", '\x0108')
  ,("Cdot", '\x010A')
  ,("Cdotaccent", '\x010A')
  ,("Cedillasmall", '\xF7B8')
  ,("Chaarmenian", '\x0549')
  ,("Cheabkhasiancyrillic", '\x04BC')
  ,("Checyrillic", '\x0427')
  ,("Chedescenderabkhasiancyrillic", '\x04BE')
  ,("Chedescendercyrillic", '\x04B6')
  ,("Chedieresiscyrillic", '\x04F4')
  ,("Cheharmenian", '\x0543')
  ,("Chekhakassiancyrillic", '\x04CB')
  ,("Cheverticalstrokecyrillic", '\x04B8')
  ,("Chi", '\x03A7')
  ,("Chook", '\x0187')
  ,("Circumflexsmall", '\xF6F6')
  ,("Cmonospace", '\xFF23')
  ,("Coarmenian", '\x0551')
  ,("Csmall", '\xF763')
  ,("D", '\x0044')
  ,("DZ", '\x01F1')
  ,("DZcaron", '\x01C4')
  ,("Daarmenian", '\x0534')
  ,("Dafrican", '\x0189')
  ,("Dcaron", '\x010E')
  ,("Dcedilla", '\x1E10')
  ,("Dcircle", '\x24B9')
  ,("Dcircumflexbelow", '\x1E12')
  ,("Dcroat", '\x0110')
  ,("Ddotaccent", '\x1E0A')
  ,("Ddotbelow", '\x1E0C')
  ,("Decyrillic", '\x0414')
  ,("Deicoptic", '\x03EE')
  ,("Delta", '\x2206')
  ,("Deltagreek", '\x0394')
  ,("Dhook", '\x018A')
  ,("Dieresis", '\xF6CB')
  ,("DieresisAcute", '\xF6CC')
  ,("DieresisGrave", '\xF6CD')
  ,("Dieresissmall", '\xF7A8')
  ,("Digammagreek", '\x03DC')
  ,("Djecyrillic", '\x0402')
  ,("Dlinebelow", '\x1E0E')
  ,("Dmonospace", '\xFF24')
  ,("Dotaccentsmall", '\xF6F7')
  ,("Dslash", '\x0110')
  ,("Dsmall", '\xF764')
  ,("Dtopbar", '\x018B')
  ,("Dz", '\x01F2')
  ,("Dzcaron", '\x01C5')
  ,("Dzeabkhasiancyrillic", '\x04E0')
  ,("Dzecyrillic", '\x0405')
  ,("Dzhecyrillic", '\x040F')
  ,("E", '\x0045')
  ,("Eacute", '\x00C9')
  ,("Eacutesmall", '\xF7E9')
  ,("Ebreve", '\x0114')
  ,("Ecaron", '\x011A')
  ,("Ecedillabreve", '\x1E1C')
  ,("Echarmenian", '\x0535')
  ,("Ecircle", '\x24BA')
  ,("Ecircumflex", '\x00CA')
  ,("Ecircumflexacute", '\x1EBE')
  ,("Ecircumflexbelow", '\x1E18')
  ,("Ecircumflexdotbelow", '\x1EC6')
  ,("Ecircumflexgrave", '\x1EC0')
  ,("Ecircumflexhookabove", '\x1EC2')
  ,("Ecircumflexsmall", '\xF7EA')
  ,("Ecircumflextilde", '\x1EC4')
  ,("Ecyrillic", '\x0404')
  ,("Edblgrave", '\x0204')
  ,("Edieresis", '\x00CB')
  ,("Edieresissmall", '\xF7EB')
  ,("Edot", '\x0116')
  ,("Edotaccent", '\x0116')
  ,("Edotbelow", '\x1EB8')
  ,("Efcyrillic", '\x0424')
  ,("Egrave", '\x00C8')
  ,("Egravesmall", '\xF7E8')
  ,("Eharmenian", '\x0537')
  ,("Ehookabove", '\x1EBA')
  ,("Eightroman", '\x2167')
  ,("Einvertedbreve", '\x0206')
  ,("Eiotifiedcyrillic", '\x0464')
  ,("Elcyrillic", '\x041B')
  ,("Elevenroman", '\x216A')
  ,("Emacron", '\x0112')
  ,("Emacronacute", '\x1E16')
  ,("Emacrongrave", '\x1E14')
  ,("Emcyrillic", '\x041C')
  ,("Emonospace", '\xFF25')
  ,("Encyrillic", '\x041D')
  ,("Endescendercyrillic", '\x04A2')
  ,("Eng", '\x014A')
  ,("Enghecyrillic", '\x04A4')
  ,("Enhookcyrillic", '\x04C7')
  ,("Eogonek", '\x0118')
  ,("Eopen", '\x0190')
  ,("Epsilon", '\x0395')
  ,("Epsilontonos", '\x0388')
  ,("Ercyrillic", '\x0420')
  ,("Ereversed", '\x018E')
  ,("Ereversedcyrillic", '\x042D')
  ,("Escyrillic", '\x0421')
  ,("Esdescendercyrillic", '\x04AA')
  ,("Esh", '\x01A9')
  ,("Esmall", '\xF765')
  ,("Eta", '\x0397')
  ,("Etarmenian", '\x0538')
  ,("Etatonos", '\x0389')
  ,("Eth", '\x00D0')
  ,("Ethsmall", '\xF7F0')
  ,("Etilde", '\x1EBC')
  ,("Etildebelow", '\x1E1A')
  ,("Euro", '\x20AC')
  ,("Ezh", '\x01B7')
  ,("Ezhcaron", '\x01EE')
  ,("Ezhreversed", '\x01B8')
  ,("F", '\x0046')
  ,("Fcircle", '\x24BB')
  ,("Fdotaccent", '\x1E1E')
  ,("Feharmenian", '\x0556')
  ,("Feicoptic", '\x03E4')
  ,("Fhook", '\x0191')
  ,("Fitacyrillic", '\x0472')
  ,("Fiveroman", '\x2164')
  ,("Fmonospace", '\xFF26')
  ,("Fourroman", '\x2163')
  ,("Fsmall", '\xF766')
  ,("G", '\x0047')
  ,("GBsquare", '\x3387')
  ,("Gacute", '\x01F4')
  ,("Gamma", '\x0393')
  ,("Gammaafrican", '\x0194')
  ,("Gangiacoptic", '\x03EA')
  ,("Gbreve", '\x011E')
  ,("Gcaron", '\x01E6')
  ,("Gcedilla", '\x0122')
  ,("Gcircle", '\x24BC')
  ,("Gcircumflex", '\x011C')
  ,("Gcommaaccent", '\x0122')
  ,("Gdot", '\x0120')
  ,("Gdotaccent", '\x0120')
  ,("Gecyrillic", '\x0413')
  ,("Ghadarmenian", '\x0542')
  ,("Ghemiddlehookcyrillic", '\x0494')
  ,("Ghestrokecyrillic", '\x0492')
  ,("Gheupturncyrillic", '\x0490')
  ,("Ghook", '\x0193')
  ,("Gimarmenian", '\x0533')
  ,("Gjecyrillic", '\x0403')
  ,("Gmacron", '\x1E20')
  ,("Gmonospace", '\xFF27')
  ,("Grave", '\xF6CE')
  ,("Gravesmall", '\xF760')
  ,("Gsmall", '\xF767')
  ,("Gsmallhook", '\x029B')
  ,("Gstroke", '\x01E4')
  ,("H", '\x0048')
  ,("H18533", '\x25CF')
  ,("H18543", '\x25AA')
  ,("H18551", '\x25AB')
  ,("H22073", '\x25A1')
  ,("HPsquare", '\x33CB')
  ,("Haabkhasiancyrillic", '\x04A8')
  ,("Hadescendercyrillic", '\x04B2')
  ,("Hardsigncyrillic", '\x042A')
  ,("Hbar", '\x0126')
  ,("Hbrevebelow", '\x1E2A')
  ,("Hcedilla", '\x1E28')
  ,("Hcircle", '\x24BD')
  ,("Hcircumflex", '\x0124')
  ,("Hdieresis", '\x1E26')
  ,("Hdotaccent", '\x1E22')
  ,("Hdotbelow", '\x1E24')
  ,("Hmonospace", '\xFF28')
  ,("Hoarmenian", '\x0540')
  ,("Horicoptic", '\x03E8')
  ,("Hsmall", '\xF768')
  ,("Hungarumlaut", '\xF6CF')
  ,("Hungarumlautsmall", '\xF6F8')
  ,("Hzsquare", '\x3390')
  ,("I", '\x0049')
  ,("IAcyrillic", '\x042F')
  ,("IJ", '\x0132')
  ,("IUcyrillic", '\x042E')
  ,("Iacute", '\x00CD')
  ,("Iacutesmall", '\xF7ED')
  ,("Ibreve", '\x012C')
  ,("Icaron", '\x01CF')
  ,("Icircle", '\x24BE')
  ,("Icircumflex", '\x00CE')
  ,("Icircumflexsmall", '\xF7EE')
  ,("Icyrillic", '\x0406')
  ,("Idblgrave", '\x0208')
  ,("Idieresis", '\x00CF')
  ,("Idieresisacute", '\x1E2E')
  ,("Idieresiscyrillic", '\x04E4')
  ,("Idieresissmall", '\xF7EF')
  ,("Idot", '\x0130')
  ,("Idotaccent", '\x0130')
  ,("Idotbelow", '\x1ECA')
  ,("Iebrevecyrillic", '\x04D6')
  ,("Iecyrillic", '\x0415')
  ,("Ifraktur", '\x2111')
  ,("Igrave", '\x00CC')
  ,("Igravesmall", '\xF7EC')
  ,("Ihookabove", '\x1EC8')
  ,("Iicyrillic", '\x0418')
  ,("Iinvertedbreve", '\x020A')
  ,("Iishortcyrillic", '\x0419')
  ,("Imacron", '\x012A')
  ,("Imacroncyrillic", '\x04E2')
  ,("Imonospace", '\xFF29')
  ,("Iniarmenian", '\x053B')
  ,("Iocyrillic", '\x0401')
  ,("Iogonek", '\x012E')
  ,("Iota", '\x0399')
  ,("Iotaafrican", '\x0196')
  ,("Iotadieresis", '\x03AA')
  ,("Iotatonos", '\x038A')
  ,("Ismall", '\xF769')
  ,("Istroke", '\x0197')
  ,("Itilde", '\x0128')
  ,("Itildebelow", '\x1E2C')
  ,("Izhitsacyrillic", '\x0474')
  ,("Izhitsadblgravecyrillic", '\x0476')
  ,("J", '\x004A')
  ,("Jaarmenian", '\x0541')
  ,("Jcircle", '\x24BF')
  ,("Jcircumflex", '\x0134')
  ,("Jecyrillic", '\x0408')
  ,("Jheharmenian", '\x054B')
  ,("Jmonospace", '\xFF2A')
  ,("Jsmall", '\xF76A')
  ,("K", '\x004B')
  ,("KBsquare", '\x3385')
  ,("KKsquare", '\x33CD')
  ,("Kabashkircyrillic", '\x04A0')
  ,("Kacute", '\x1E30')
  ,("Kacyrillic", '\x041A')
  ,("Kadescendercyrillic", '\x049A')
  ,("Kahookcyrillic", '\x04C3')
  ,("Kappa", '\x039A')
  ,("Kastrokecyrillic", '\x049E')
  ,("Kaverticalstrokecyrillic", '\x049C')
  ,("Kcaron", '\x01E8')
  ,("Kcedilla", '\x0136')
  ,("Kcircle", '\x24C0')
  ,("Kcommaaccent", '\x0136')
  ,("Kdotbelow", '\x1E32')
  ,("Keharmenian", '\x0554')
  ,("Kenarmenian", '\x053F')
  ,("Khacyrillic", '\x0425')
  ,("Kheicoptic", '\x03E6')
  ,("Khook", '\x0198')
  ,("Kjecyrillic", '\x040C')
  ,("Klinebelow", '\x1E34')
  ,("Kmonospace", '\xFF2B')
  ,("Koppacyrillic", '\x0480')
  ,("Koppagreek", '\x03DE')
  ,("Ksicyrillic", '\x046E')
  ,("Ksmall", '\xF76B')
  ,("L", '\x004C')
  ,("LJ", '\x01C7')
  ,("LL", '\xF6BF')
  ,("Lacute", '\x0139')
  ,("Lambda", '\x039B')
  ,("Lcaron", '\x013D')
  ,("Lcedilla", '\x013B')
  ,("Lcircle", '\x24C1')
  ,("Lcircumflexbelow", '\x1E3C')
  ,("Lcommaaccent", '\x013B')
  ,("Ldot", '\x013F')
  ,("Ldotaccent", '\x013F')
  ,("Ldotbelow", '\x1E36')
  ,("Ldotbelowmacron", '\x1E38')
  ,("Liwnarmenian", '\x053C')
  ,("Lj", '\x01C8')
  ,("Ljecyrillic", '\x0409')
  ,("Llinebelow", '\x1E3A')
  ,("Lmonospace", '\xFF2C')
  ,("Lslash", '\x0141')
  ,("Lslashsmall", '\xF6F9')
  ,("Lsmall", '\xF76C')
  ,("M", '\x004D')
  ,("MBsquare", '\x3386')
  ,("Macron", '\xF6D0')
  ,("Macronsmall", '\xF7AF')
  ,("Macute", '\x1E3E')
  ,("Mcircle", '\x24C2')
  ,("Mdotaccent", '\x1E40')
  ,("Mdotbelow", '\x1E42')
  ,("Menarmenian", '\x0544')
  ,("Mmonospace", '\xFF2D')
  ,("Msmall", '\xF76D')
  ,("Mturned", '\x019C')
  ,("Mu", '\x039C')
  ,("N", '\x004E')
  ,("NJ", '\x01CA')
  ,("Nacute", '\x0143')
  ,("Ncaron", '\x0147')
  ,("Ncedilla", '\x0145')
  ,("Ncircle", '\x24C3')
  ,("Ncircumflexbelow", '\x1E4A')
  ,("Ncommaaccent", '\x0145')
  ,("Ndotaccent", '\x1E44')
  ,("Ndotbelow", '\x1E46')
  ,("Nhookleft", '\x019D')
  ,("Nineroman", '\x2168')
  ,("Nj", '\x01CB')
  ,("Njecyrillic", '\x040A')
  ,("Nlinebelow", '\x1E48')
  ,("Nmonospace", '\xFF2E')
  ,("Nowarmenian", '\x0546')
  ,("Nsmall", '\xF76E')
  ,("Ntilde", '\x00D1')
  ,("Ntildesmall", '\xF7F1')
  ,("Nu", '\x039D')
  ,("O", '\x004F')
  ,("OE", '\x0152')
  ,("OEsmall", '\xF6FA')
  ,("Oacute", '\x00D3')
  ,("Oacutesmall", '\xF7F3')
  ,("Obarredcyrillic", '\x04E8')
  ,("Obarreddieresiscyrillic", '\x04EA')
  ,("Obreve", '\x014E')
  ,("Ocaron", '\x01D1')
  ,("Ocenteredtilde", '\x019F')
  ,("Ocircle", '\x24C4')
  ,("Ocircumflex", '\x00D4')
  ,("Ocircumflexacute", '\x1ED0')
  ,("Ocircumflexdotbelow", '\x1ED8')
  ,("Ocircumflexgrave", '\x1ED2')
  ,("Ocircumflexhookabove", '\x1ED4')
  ,("Ocircumflexsmall", '\xF7F4')
  ,("Ocircumflextilde", '\x1ED6')
  ,("Ocyrillic", '\x041E')
  ,("Odblacute", '\x0150')
  ,("Odblgrave", '\x020C')
  ,("Odieresis", '\x00D6')
  ,("Odieresiscyrillic", '\x04E6')
  ,("Odieresissmall", '\xF7F6')
  ,("Odotbelow", '\x1ECC')
  ,("Ogoneksmall", '\xF6FB')
  ,("Ograve", '\x00D2')
  ,("Ogravesmall", '\xF7F2')
  ,("Oharmenian", '\x0555')
  ,("Ohm", '\x2126')
  ,("Ohookabove", '\x1ECE')
  ,("Ohorn", '\x01A0')
  ,("Ohornacute", '\x1EDA')
  ,("Ohorndotbelow", '\x1EE2')
  ,("Ohorngrave", '\x1EDC')
  ,("Ohornhookabove", '\x1EDE')
  ,("Ohorntilde", '\x1EE0')
  ,("Ohungarumlaut", '\x0150')
  ,("Oi", '\x01A2')
  ,("Oinvertedbreve", '\x020E')
  ,("Omacron", '\x014C')
  ,("Omacronacute", '\x1E52')
  ,("Omacrongrave", '\x1E50')
  ,("Omega", '\x2126')
  ,("Omegacyrillic", '\x0460')
  ,("Omegagreek", '\x03A9')
  ,("Omegaroundcyrillic", '\x047A')
  ,("Omegatitlocyrillic", '\x047C')
  ,("Omegatonos", '\x038F')
  ,("Omicron", '\x039F')
  ,("Omicrontonos", '\x038C')
  ,("Omonospace", '\xFF2F')
  ,("Oneroman", '\x2160')
  ,("Oogonek", '\x01EA')
  ,("Oogonekmacron", '\x01EC')
  ,("Oopen", '\x0186')
  ,("Oslash", '\x00D8')
  ,("Oslashacute", '\x01FE')
  ,("Oslashsmall", '\xF7F8')
  ,("Osmall", '\xF76F')
  ,("Ostrokeacute", '\x01FE')
  ,("Otcyrillic", '\x047E')
  ,("Otilde", '\x00D5')
  ,("Otildeacute", '\x1E4C')
  ,("Otildedieresis", '\x1E4E')
  ,("Otildesmall", '\xF7F5')
  ,("P", '\x0050')
  ,("Pacute", '\x1E54')
  ,("Pcircle", '\x24C5')
  ,("Pdotaccent", '\x1E56')
  ,("Pecyrillic", '\x041F')
  ,("Peharmenian", '\x054A')
  ,("Pemiddlehookcyrillic", '\x04A6')
  ,("Phi", '\x03A6')
  ,("Phook", '\x01A4')
  ,("Pi", '\x03A0')
  ,("Piwrarmenian", '\x0553')
  ,("Pmonospace", '\xFF30')
  ,("Psi", '\x03A8')
  ,("Psicyrillic", '\x0470')
  ,("Psmall", '\xF770')
  ,("Q", '\x0051')
  ,("Qcircle", '\x24C6')
  ,("Qmonospace", '\xFF31')
  ,("Qsmall", '\xF771')
  ,("R", '\x0052')
  ,("Raarmenian", '\x054C')
  ,("Racute", '\x0154')
  ,("Rcaron", '\x0158')
  ,("Rcedilla", '\x0156')
  ,("Rcircle", '\x24C7')
  ,("Rcommaaccent", '\x0156')
  ,("Rdblgrave", '\x0210')
  ,("Rdotaccent", '\x1E58')
  ,("Rdotbelow", '\x1E5A')
  ,("Rdotbelowmacron", '\x1E5C')
  ,("Reharmenian", '\x0550')
  ,("Rfraktur", '\x211C')
  ,("Rho", '\x03A1')
  ,("Ringsmall", '\xF6FC')
  ,("Rinvertedbreve", '\x0212')
  ,("Rlinebelow", '\x1E5E')
  ,("Rmonospace", '\xFF32')
  ,("Rsmall", '\xF772')
  ,("Rsmallinverted", '\x0281')
  ,("Rsmallinvertedsuperior", '\x02B6')
  ,("S", '\x0053')
  ,("SF010000", '\x250C')
  ,("SF020000", '\x2514')
  ,("SF030000", '\x2510')
  ,("SF040000", '\x2518')
  ,("SF050000", '\x253C')
  ,("SF060000", '\x252C')
  ,("SF070000", '\x2534')
  ,("SF080000", '\x251C')
  ,("SF090000", '\x2524')
  ,("SF100000", '\x2500')
  ,("SF110000", '\x2502')
  ,("SF190000", '\x2561')
  ,("SF200000", '\x2562')
  ,("SF210000", '\x2556')
  ,("SF220000", '\x2555')
  ,("SF230000", '\x2563')
  ,("SF240000", '\x2551')
  ,("SF250000", '\x2557')
  ,("SF260000", '\x255D')
  ,("SF270000", '\x255C')
  ,("SF280000", '\x255B')
  ,("SF360000", '\x255E')
  ,("SF370000", '\x255F')
  ,("SF380000", '\x255A')
  ,("SF390000", '\x2554')
  ,("SF400000", '\x2569')
  ,("SF410000", '\x2566')
  ,("SF420000", '\x2560')
  ,("SF430000", '\x2550')
  ,("SF440000", '\x256C')
  ,("SF450000", '\x2567')
  ,("SF460000", '\x2568')
  ,("SF470000", '\x2564')
  ,("SF480000", '\x2565')
  ,("SF490000", '\x2559')
  ,("SF500000", '\x2558')
  ,("SF510000", '\x2552')
  ,("SF520000", '\x2553')
  ,("SF530000", '\x256B')
  ,("SF540000", '\x256A')
  ,("Sacute", '\x015A')
  ,("Sacutedotaccent", '\x1E64')
  ,("Sampigreek", '\x03E0')
  ,("Scaron", '\x0160')
  ,("Scarondotaccent", '\x1E66')
  ,("Scaronsmall", '\xF6FD')
  ,("Scedilla", '\x015E')
  ,("Schwa", '\x018F')
  ,("Schwacyrillic", '\x04D8')
  ,("Schwadieresiscyrillic", '\x04DA')
  ,("Scircle", '\x24C8')
  ,("Scircumflex", '\x015C')
  ,("Scommaaccent", '\x0218')
  ,("Sdotaccent", '\x1E60')
  ,("Sdotbelow", '\x1E62')
  ,("Sdotbelowdotaccent", '\x1E68')
  ,("Seharmenian", '\x054D')
  ,("Sevenroman", '\x2166')
  ,("Shaarmenian", '\x0547')
  ,("Shacyrillic", '\x0428')
  ,("Shchacyrillic", '\x0429')
  ,("Sheicoptic", '\x03E2')
  ,("Shhacyrillic", '\x04BA')
  ,("Shimacoptic", '\x03EC')
  ,("Sigma", '\x03A3')
  ,("Sixroman", '\x2165')
  ,("Smonospace", '\xFF33')
  ,("Softsigncyrillic", '\x042C')
  ,("Ssmall", '\xF773')
  ,("Stigmagreek", '\x03DA')
  ,("T", '\x0054')
  ,("Tau", '\x03A4')
  ,("Tbar", '\x0166')
  ,("Tcaron", '\x0164')
  ,("Tcedilla", '\x0162')
  ,("Tcircle", '\x24C9')
  ,("Tcircumflexbelow", '\x1E70')
  ,("Tcommaaccent", '\x0162')
  ,("Tdotaccent", '\x1E6A')
  ,("Tdotbelow", '\x1E6C')
  ,("Tecyrillic", '\x0422')
  ,("Tedescendercyrillic", '\x04AC')
  ,("Tenroman", '\x2169')
  ,("Tetsecyrillic", '\x04B4')
  ,("Theta", '\x0398')
  ,("Thook", '\x01AC')
  ,("Thorn", '\x00DE')
  ,("Thornsmall", '\xF7FE')
  ,("Threeroman", '\x2162')
  ,("Tildesmall", '\xF6FE')
  ,("Tiwnarmenian", '\x054F')
  ,("Tlinebelow", '\x1E6E')
  ,("Tmonospace", '\xFF34')
  ,("Toarmenian", '\x0539')
  ,("Tonefive", '\x01BC')
  ,("Tonesix", '\x0184')
  ,("Tonetwo", '\x01A7')
  ,("Tretroflexhook", '\x01AE')
  ,("Tsecyrillic", '\x0426')
  ,("Tshecyrillic", '\x040B')
  ,("Tsmall", '\xF774')
  ,("Twelveroman", '\x216B')
  ,("Tworoman", '\x2161')
  ,("U", '\x0055')
  ,("Uacute", '\x00DA')
  ,("Uacutesmall", '\xF7FA')
  ,("Ubreve", '\x016C')
  ,("Ucaron", '\x01D3')
  ,("Ucircle", '\x24CA')
  ,("Ucircumflex", '\x00DB')
  ,("Ucircumflexbelow", '\x1E76')
  ,("Ucircumflexsmall", '\xF7FB')
  ,("Ucyrillic", '\x0423')
  ,("Udblacute", '\x0170')
  ,("Udblgrave", '\x0214')
  ,("Udieresis", '\x00DC')
  ,("Udieresisacute", '\x01D7')
  ,("Udieresisbelow", '\x1E72')
  ,("Udieresiscaron", '\x01D9')
  ,("Udieresiscyrillic", '\x04F0')
  ,("Udieresisgrave", '\x01DB')
  ,("Udieresismacron", '\x01D5')
  ,("Udieresissmall", '\xF7FC')
  ,("Udotbelow", '\x1EE4')
  ,("Ugrave", '\x00D9')
  ,("Ugravesmall", '\xF7F9')
  ,("Uhookabove", '\x1EE6')
  ,("Uhorn", '\x01AF')
  ,("Uhornacute", '\x1EE8')
  ,("Uhorndotbelow", '\x1EF0')
  ,("Uhorngrave", '\x1EEA')
  ,("Uhornhookabove", '\x1EEC')
  ,("Uhorntilde", '\x1EEE')
  ,("Uhungarumlaut", '\x0170')
  ,("Uhungarumlautcyrillic", '\x04F2')
  ,("Uinvertedbreve", '\x0216')
  ,("Ukcyrillic", '\x0478')
  ,("Umacron", '\x016A')
  ,("Umacroncyrillic", '\x04EE')
  ,("Umacrondieresis", '\x1E7A')
  ,("Umonospace", '\xFF35')
  ,("Uogonek", '\x0172')
  ,("Upsilon", '\x03A5')
  ,("Upsilon1", '\x03D2')
  ,("Upsilonacutehooksymbolgreek", '\x03D3')
  ,("Upsilonafrican", '\x01B1')
  ,("Upsilondieresis", '\x03AB')
  ,("Upsilondieresishooksymbolgreek", '\x03D4')
  ,("Upsilonhooksymbol", '\x03D2')
  ,("Upsilontonos", '\x038E')
  ,("Uring", '\x016E')
  ,("Ushortcyrillic", '\x040E')
  ,("Usmall", '\xF775')
  ,("Ustraightcyrillic", '\x04AE')
  ,("Ustraightstrokecyrillic", '\x04B0')
  ,("Utilde", '\x0168')
  ,("Utildeacute", '\x1E78')
  ,("Utildebelow", '\x1E74')
  ,("V", '\x0056')
  ,("Vcircle", '\x24CB')
  ,("Vdotbelow", '\x1E7E')
  ,("Vecyrillic", '\x0412')
  ,("Vewarmenian", '\x054E')
  ,("Vhook", '\x01B2')
  ,("Vmonospace", '\xFF36')
  ,("Voarmenian", '\x0548')
  ,("Vsmall", '\xF776')
  ,("Vtilde", '\x1E7C')
  ,("W", '\x0057')
  ,("Wacute", '\x1E82')
  ,("Wcircle", '\x24CC')
  ,("Wcircumflex", '\x0174')
  ,("Wdieresis", '\x1E84')
  ,("Wdotaccent", '\x1E86')
  ,("Wdotbelow", '\x1E88')
  ,("Wgrave", '\x1E80')
  ,("Wmonospace", '\xFF37')
  ,("Wsmall", '\xF777')
  ,("X", '\x0058')
  ,("Xcircle", '\x24CD')
  ,("Xdieresis", '\x1E8C')
  ,("Xdotaccent", '\x1E8A')
  ,("Xeharmenian", '\x053D')
  ,("Xi", '\x039E')
  ,("Xmonospace", '\xFF38')
  ,("Xsmall", '\xF778')
  ,("Y", '\x0059')
  ,("Yacute", '\x00DD')
  ,("Yacutesmall", '\xF7FD')
  ,("Yatcyrillic", '\x0462')
  ,("Ycircle", '\x24CE')
  ,("Ycircumflex", '\x0176')
  ,("Ydieresis", '\x0178')
  ,("Ydieresissmall", '\xF7FF')
  ,("Ydotaccent", '\x1E8E')
  ,("Ydotbelow", '\x1EF4')
  ,("Yericyrillic", '\x042B')
  ,("Yerudieresiscyrillic", '\x04F8')
  ,("Ygrave", '\x1EF2')
  ,("Yhook", '\x01B3')
  ,("Yhookabove", '\x1EF6')
  ,("Yiarmenian", '\x0545')
  ,("Yicyrillic", '\x0407')
  ,("Yiwnarmenian", '\x0552')
  ,("Ymonospace", '\xFF39')
  ,("Ysmall", '\xF779')
  ,("Ytilde", '\x1EF8')
  ,("Yusbigcyrillic", '\x046A')
  ,("Yusbigiotifiedcyrillic", '\x046C')
  ,("Yuslittlecyrillic", '\x0466')
  ,("Yuslittleiotifiedcyrillic", '\x0468')
  ,("Z", '\x005A')
  ,("Zaarmenian", '\x0536')
  ,("Zacute", '\x0179')
  ,("Zcaron", '\x017D')
  ,("Zcaronsmall", '\xF6FF')
  ,("Zcircle", '\x24CF')
  ,("Zcircumflex", '\x1E90')
  ,("Zdot", '\x017B')
  ,("Zdotaccent", '\x017B')
  ,("Zdotbelow", '\x1E92')
  ,("Zecyrillic", '\x0417')
  ,("Zedescendercyrillic", '\x0498')
  ,("Zedieresiscyrillic", '\x04DE')
  ,("Zeta", '\x0396')
  ,("Zhearmenian", '\x053A')
  ,("Zhebrevecyrillic", '\x04C1')
  ,("Zhecyrillic", '\x0416')
  ,("Zhedescendercyrillic", '\x0496')
  ,("Zhedieresiscyrillic", '\x04DC')
  ,("Zlinebelow", '\x1E94')
  ,("Zmonospace", '\xFF3A')
  ,("Zsmall", '\xF77A')
  ,("Zstroke", '\x01B5')
  ,("a", '\x0061')
  ,("aabengali", '\x0986')
  ,("aacute", '\x00E1')
  ,("aadeva", '\x0906')
  ,("aagujarati", '\x0A86')
  ,("aagurmukhi", '\x0A06')
  ,("aamatragurmukhi", '\x0A3E')
  ,("aarusquare", '\x3303')
  ,("aavowelsignbengali", '\x09BE')
  ,("aavowelsigndeva", '\x093E')
  ,("aavowelsigngujarati", '\x0ABE')
  ,("abbreviationmarkarmenian", '\x055F')
  ,("abbreviationsigndeva", '\x0970')
  ,("abengali", '\x0985')
  ,("abopomofo", '\x311A')
  ,("abreve", '\x0103')
  ,("abreveacute", '\x1EAF')
  ,("abrevecyrillic", '\x04D1')
  ,("abrevedotbelow", '\x1EB7')
  ,("abrevegrave", '\x1EB1')
  ,("abrevehookabove", '\x1EB3')
  ,("abrevetilde", '\x1EB5')
  ,("acaron", '\x01CE')
  ,("acircle", '\x24D0')
  ,("acircumflex", '\x00E2')
  ,("acircumflexacute", '\x1EA5')
  ,("acircumflexdotbelow", '\x1EAD')
  ,("acircumflexgrave", '\x1EA7')
  ,("acircumflexhookabove", '\x1EA9')
  ,("acircumflextilde", '\x1EAB')
  ,("acute", '\x00B4')
  ,("acutebelowcmb", '\x0317')
  ,("acutecmb", '\x0301')
  ,("acutecomb", '\x0301')
  ,("acutedeva", '\x0954')
  ,("acutelowmod", '\x02CF')
  ,("acutetonecmb", '\x0341')
  ,("acyrillic", '\x0430')
  ,("adblgrave", '\x0201')
  ,("addakgurmukhi", '\x0A71')
  ,("adeva", '\x0905')
  ,("adieresis", '\x00E4')
  ,("adieresiscyrillic", '\x04D3')
  ,("adieresismacron", '\x01DF')
  ,("adotbelow", '\x1EA1')
  ,("adotmacron", '\x01E1')
  ,("ae", '\x00E6')
  ,("aeacute", '\x01FD')
  ,("aekorean", '\x3150')
  ,("aemacron", '\x01E3')
  ,("afii00208", '\x2015')
  ,("afii08941", '\x20A4')
  ,("afii10017", '\x0410')
  ,("afii10018", '\x0411')
  ,("afii10019", '\x0412')
  ,("afii10020", '\x0413')
  ,("afii10021", '\x0414')
  ,("afii10022", '\x0415')
  ,("afii10023", '\x0401')
  ,("afii10024", '\x0416')
  ,("afii10025", '\x0417')
  ,("afii10026", '\x0418')
  ,("afii10027", '\x0419')
  ,("afii10028", '\x041A')
  ,("afii10029", '\x041B')
  ,("afii10030", '\x041C')
  ,("afii10031", '\x041D')
  ,("afii10032", '\x041E')
  ,("afii10033", '\x041F')
  ,("afii10034", '\x0420')
  ,("afii10035", '\x0421')
  ,("afii10036", '\x0422')
  ,("afii10037", '\x0423')
  ,("afii10038", '\x0424')
  ,("afii10039", '\x0425')
  ,("afii10040", '\x0426')
  ,("afii10041", '\x0427')
  ,("afii10042", '\x0428')
  ,("afii10043", '\x0429')
  ,("afii10044", '\x042A')
  ,("afii10045", '\x042B')
  ,("afii10046", '\x042C')
  ,("afii10047", '\x042D')
  ,("afii10048", '\x042E')
  ,("afii10049", '\x042F')
  ,("afii10050", '\x0490')
  ,("afii10051", '\x0402')
  ,("afii10052", '\x0403')
  ,("afii10053", '\x0404')
  ,("afii10054", '\x0405')
  ,("afii10055", '\x0406')
  ,("afii10056", '\x0407')
  ,("afii10057", '\x0408')
  ,("afii10058", '\x0409')
  ,("afii10059", '\x040A')
  ,("afii10060", '\x040B')
  ,("afii10061", '\x040C')
  ,("afii10062", '\x040E')
  ,("afii10063", '\xF6C4')
  ,("afii10064", '\xF6C5')
  ,("afii10065", '\x0430')
  ,("afii10066", '\x0431')
  ,("afii10067", '\x0432')
  ,("afii10068", '\x0433')
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  ,("wihiragana", '\x3090')
  ,("wikatakana", '\x30F0')
  ,("wikorean", '\x315F')
  ,("wmonospace", '\xFF57')
  ,("wohiragana", '\x3092')
  ,("wokatakana", '\x30F2')
  ,("wokatakanahalfwidth", '\xFF66')
  ,("won", '\x20A9')
  ,("wonmonospace", '\xFFE6')
  ,("wowaenthai", '\x0E27')
  ,("wparen", '\x24B2')
  ,("wring", '\x1E98')
  ,("wsuperior", '\x02B7')
  ,("wturned", '\x028D')
  ,("wynn", '\x01BF')
  ,("x", '\x0078')
  ,("xabovecmb", '\x033D')
  ,("xbopomofo", '\x3112')
  ,("xcircle", '\x24E7')
  ,("xdieresis", '\x1E8D')
  ,("xdotaccent", '\x1E8B')
  ,("xeharmenian", '\x056D')
  ,("xi", '\x03BE')
  ,("xmonospace", '\xFF58')
  ,("xparen", '\x24B3')
  ,("xsuperior", '\x02E3')
  ,("y", '\x0079')
  ,("yaadosquare", '\x334E')
  ,("yabengali", '\x09AF')
  ,("yacute", '\x00FD')
  ,("yadeva", '\x092F')
  ,("yaekorean", '\x3152')
  ,("yagujarati", '\x0AAF')
  ,("yagurmukhi", '\x0A2F')
  ,("yahiragana", '\x3084')
  ,("yakatakana", '\x30E4')
  ,("yakatakanahalfwidth", '\xFF94')
  ,("yakorean", '\x3151')
  ,("yamakkanthai", '\x0E4E')
  ,("yasmallhiragana", '\x3083')
  ,("yasmallkatakana", '\x30E3')
  ,("yasmallkatakanahalfwidth", '\xFF6C')
  ,("yatcyrillic", '\x0463')
  ,("ycircle", '\x24E8')
  ,("ycircumflex", '\x0177')
  ,("ydieresis", '\x00FF')
  ,("ydotaccent", '\x1E8F')
  ,("ydotbelow", '\x1EF5')
  ,("yeharabic", '\x064A')
  ,("yehbarreearabic", '\x06D2')
  ,("yehbarreefinalarabic", '\xFBAF')
  ,("yehfinalarabic", '\xFEF2')
  ,("yehhamzaabovearabic", '\x0626')
  ,("yehhamzaabovefinalarabic", '\xFE8A')
  ,("yehhamzaaboveinitialarabic", '\xFE8B')
  ,("yehhamzaabovemedialarabic", '\xFE8C')
  ,("yehinitialarabic", '\xFEF3')
  ,("yehmedialarabic", '\xFEF4')
  ,("yehmeeminitialarabic", '\xFCDD')
  ,("yehmeemisolatedarabic", '\xFC58')
  ,("yehnoonfinalarabic", '\xFC94')
  ,("yehthreedotsbelowarabic", '\x06D1')
  ,("yekorean", '\x3156')
  ,("yen", '\x00A5')
  ,("yenmonospace", '\xFFE5')
  ,("yeokorean", '\x3155')
  ,("yeorinhieuhkorean", '\x3186')
  ,("yerahbenyomohebrew", '\x05AA')
  ,("yerahbenyomolefthebrew", '\x05AA')
  ,("yericyrillic", '\x044B')
  ,("yerudieresiscyrillic", '\x04F9')
  ,("yesieungkorean", '\x3181')
  ,("yesieungpansioskorean", '\x3183')
  ,("yesieungsioskorean", '\x3182')
  ,("yetivhebrew", '\x059A')
  ,("ygrave", '\x1EF3')
  ,("yhook", '\x01B4')
  ,("yhookabove", '\x1EF7')
  ,("yiarmenian", '\x0575')
  ,("yicyrillic", '\x0457')
  ,("yikorean", '\x3162')
  ,("yinyang", '\x262F')
  ,("yiwnarmenian", '\x0582')
  ,("ymonospace", '\xFF59')
  ,("yod", '\x05D9')
  ,("yoddagesh", '\xFB39')
  ,("yoddageshhebrew", '\xFB39')
  ,("yodhebrew", '\x05D9')
  ,("yodyodhebrew", '\x05F2')
  ,("yodyodpatahhebrew", '\xFB1F')
  ,("yohiragana", '\x3088')
  ,("yoikorean", '\x3189')
  ,("yokatakana", '\x30E8')
  ,("yokatakanahalfwidth", '\xFF96')
  ,("yokorean", '\x315B')
  ,("yosmallhiragana", '\x3087')
  ,("yosmallkatakana", '\x30E7')
  ,("yosmallkatakanahalfwidth", '\xFF6E')
  ,("yotgreek", '\x03F3')
  ,("yoyaekorean", '\x3188')
  ,("yoyakorean", '\x3187')
  ,("yoyakthai", '\x0E22')
  ,("yoyingthai", '\x0E0D')
  ,("yparen", '\x24B4')
  ,("ypogegrammeni", '\x037A')
  ,("ypogegrammenigreekcmb", '\x0345')
  ,("yr", '\x01A6')
  ,("yring", '\x1E99')
  ,("ysuperior", '\x02B8')
  ,("ytilde", '\x1EF9')
  ,("yturned", '\x028E')
  ,("yuhiragana", '\x3086')
  ,("yuikorean", '\x318C')
  ,("yukatakana", '\x30E6')
  ,("yukatakanahalfwidth", '\xFF95')
  ,("yukorean", '\x3160')
  ,("yusbigcyrillic", '\x046B')
  ,("yusbigiotifiedcyrillic", '\x046D')
  ,("yuslittlecyrillic", '\x0467')
  ,("yuslittleiotifiedcyrillic", '\x0469')
  ,("yusmallhiragana", '\x3085')
  ,("yusmallkatakana", '\x30E5')
  ,("yusmallkatakanahalfwidth", '\xFF6D')
  ,("yuyekorean", '\x318B')
  ,("yuyeokorean", '\x318A')
  ,("yyabengali", '\x09DF')
  ,("yyadeva", '\x095F')
  ,("z", '\x007A')
  ,("zaarmenian", '\x0566')
  ,("zacute", '\x017A')
  ,("zadeva", '\x095B')
  ,("zagurmukhi", '\x0A5B')
  ,("zaharabic", '\x0638')
  ,("zahfinalarabic", '\xFEC6')
  ,("zahinitialarabic", '\xFEC7')
  ,("zahiragana", '\x3056')
  ,("zahmedialarabic", '\xFEC8')
  ,("zainarabic", '\x0632')
  ,("zainfinalarabic", '\xFEB0')
  ,("zakatakana", '\x30B6')
  ,("zaqefgadolhebrew", '\x0595')
  ,("zaqefqatanhebrew", '\x0594')
  ,("zarqahebrew", '\x0598')
  ,("zayin", '\x05D6')
  ,("zayindagesh", '\xFB36')
  ,("zayindageshhebrew", '\xFB36')
  ,("zayinhebrew", '\x05D6')
  ,("zbopomofo", '\x3117')
  ,("zcaron", '\x017E')
  ,("zcircle", '\x24E9')
  ,("zcircumflex", '\x1E91')
  ,("zcurl", '\x0291')
  ,("zdot", '\x017C')
  ,("zdotaccent", '\x017C')
  ,("zdotbelow", '\x1E93')
  ,("zecyrillic", '\x0437')
  ,("zedescendercyrillic", '\x0499')
  ,("zedieresiscyrillic", '\x04DF')
  ,("zehiragana", '\x305C')
  ,("zekatakana", '\x30BC')
  ,("zero", '\x0030')
  ,("zeroarabic", '\x0660')
  ,("zerobengali", '\x09E6')
  ,("zerodeva", '\x0966')
  ,("zerogujarati", '\x0AE6')
  ,("zerogurmukhi", '\x0A66')
  ,("zerohackarabic", '\x0660')
  ,("zeroinferior", '\x2080')
  ,("zeromonospace", '\xFF10')
  ,("zerooldstyle", '\xF730')
  ,("zeropersian", '\x06F0')
  ,("zerosuperior", '\x2070')
  ,("zerothai", '\x0E50')
  ,("zerowidthjoiner", '\xFEFF')
  ,("zerowidthnonjoiner", '\x200C')
  ,("zerowidthspace", '\x200B')
  ,("zeta", '\x03B6')
  ,("zhbopomofo", '\x3113')
  ,("zhearmenian", '\x056A')
  ,("zhebrevecyrillic", '\x04C2')
  ,("zhecyrillic", '\x0436')
  ,("zhedescendercyrillic", '\x0497')
  ,("zhedieresiscyrillic", '\x04DD')
  ,("zihiragana", '\x3058')
  ,("zikatakana", '\x30B8')
  ,("zinorhebrew", '\x05AE')
  ,("zlinebelow", '\x1E95')
  ,("zmonospace", '\xFF5A')
  ,("zohiragana", '\x305E')
  ,("zokatakana", '\x30BE')
  ,("zparen", '\x24B5')
  ,("zretroflexhook", '\x0290')
  ,("zstroke", '\x01B6')
  ,("zuhiragana", '\x305A')
  ,("zukatakana", '\x30BA')
  ]
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{-# LANGUAGE OverloadedStrings #-}

-- | Content stream operators

module Pdf.Content.Ops
(
  Op(..),
  Expr(..),
  Operator,
  toOp
)
where

import Pdf.Core

import Data.ByteString (ByteString)

-- | Operator with arguments
type Operator = (Op, [Object])

-- | Content stream operators
data Op
  -- | Graphics State Operators
  = Op_q
  | Op_Q
  | Op_cm
  | Op_w
  | Op_J
  | Op_j
  | Op_M
  | Op_d
  | Op_ri
  | Op_i
  | Op_gs
  -- | Path Construction Operators
  | Op_m
  | Op_l
  | Op_c
  | Op_v
  | Op_y
  | Op_h
  | Op_re
  -- | Path Painting Operators
  | Op_S
  | Op_s
  | Op_f
  | Op_F
  | Op_f_star
  | Op_B
  | Op_B_star
  | Op_b
  | Op_b_star
  | Op_n
  -- | Clipping Path Operators
  | Op_W
  | Op_W_star
  -- | Text Object Operators
  | Op_BT
  | Op_ET
  -- | Text State Operators
  | Op_Tc
  | Op_Tw
  | Op_Tz
  | Op_TL
  | Op_Tf
  | Op_Tr
  | Op_Ts
  -- | Text Positioning Operators
  | Op_Td
  | Op_TD
  | Op_Tm
  | Op_T_star
  -- | Text Showing Operators
  | Op_Tj
  | Op_apostrophe
  | Op_quote
  | Op_TJ
  -- | Type 3 Font Operators
  | Op_d0
  | Op_d1
  -- | Color Operators
  | Op_CS
  | Op_cs
  | Op_SC
  | Op_SCN
  | Op_sc
  | Op_scn
  | Op_G
  | Op_g
  | Op_RG
  | Op_rg
  | Op_K
  | Op_k
  -- | Shading Operator
  | Op_sh
  -- | Inline Image Operators
  | Op_BI
  | Op_ID
  | Op_EI
  -- | XObject Operator
  | Op_Do
  -- | Marked Content Operators
  | Op_MP
  | Op_DP
  | Op_BMC
  | Op_BDC
  | Op_EMC
  -- | Compatibility Operators
  | Op_BX
  | Op_EX
  -- | Unknown
  | UnknownOp ByteString
  deriving (Show, Eq)

-- | Expression is a regular objects or an operators
data Expr
  = Obj Object
  | Op Op
  deriving (Show, Eq)

-- | Conversion to operator
toOp :: ByteString -> Op
toOp "q" = Op_q
toOp "Q" = Op_Q
toOp "cm" = Op_cm
toOp "w" = Op_w
toOp "J" = Op_J
toOp "j" = Op_j
toOp "M" = Op_M
toOp "d" = Op_d
toOp "ri" = Op_ri
toOp "i" = Op_i
toOp "gs" = Op_gs
toOp "m" = Op_m
toOp "l" = Op_l
toOp "c" = Op_c
toOp "v" = Op_v
toOp "y" = Op_y
toOp "h" = Op_h
toOp "re" = Op_re
toOp "S" = Op_S
toOp "s" = Op_s
toOp "f" = Op_f
toOp "F" = Op_F
toOp "f*" = Op_f_star
toOp "B" = Op_B
toOp "B*" = Op_B_star
toOp "b" = Op_b
toOp "b*" = Op_b_star
toOp "n" = Op_n
toOp "W" = Op_W
toOp "W*" = Op_W_star
toOp "BT" = Op_BT
toOp "ET" = Op_ET
toOp "Tc" = Op_Tc
toOp "Tw" = Op_Tw
toOp "Tz" = Op_Tz
toOp "TL" = Op_TL
toOp "Tf" = Op_Tf
toOp "Tr" = Op_Tr
toOp "Ts" = Op_Ts
toOp "Td" = Op_Td
toOp "TD" = Op_TD
toOp "Tm" = Op_Tm
toOp "T*" = Op_T_star
toOp "Tj" = Op_Tj
toOp "'" = Op_apostrophe
toOp "\"" = Op_quote
toOp "TJ" = Op_TJ
toOp "d0" = Op_d0
toOp "d1" = Op_d1
toOp "CS" = Op_CS
toOp "cs" = Op_cs
toOp "SC" = Op_SC
toOp "SCN" = Op_SCN
toOp "sc" = Op_sc
toOp "scn" = Op_scn
toOp "G" = Op_G
toOp "g" = Op_g
toOp "RG" = Op_RG
toOp "rg" = Op_rg
toOp "K" = Op_K
toOp "k" = Op_k
toOp "sh" = Op_sh
toOp "BI" = Op_BI
toOp "ID" = Op_ID
toOp "EI" = Op_EI
toOp "Do" = Op_Do
toOp "MP" = Op_MP
toOp "DP" = Op_DP
toOp "BMC" = Op_BMC
toOp "BDC" = Op_BDC
toOp "EMC" = Op_EMC
toOp "BX" = Op_BX
toOp "EX" = Op_EX
toOp str = UnknownOp str
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-- | Parse content stream

module Pdf.Content.Parser
(
  readNextOperator,
  parseContent,
)
where

import Pdf.Core.Exception
import Pdf.Core.Parsers.Object

import Pdf.Content.Ops

import Data.Attoparsec.ByteString.Char8 (Parser)
import qualified Data.Attoparsec.ByteString.Char8 as Parser
import Control.Applicative
import Control.Monad
import Control.Exception hiding (throw)
import System.IO.Streams (InputStream)
import qualified System.IO.Streams as Streams
import qualified System.IO.Streams.Attoparsec as Streams

-- | Read the next operator if any
readNextOperator :: InputStream Expr -> IO (Maybe Operator)
readNextOperator is = message "readNextOperator" $ go []
  where
  go args = do
    expr <- Streams.read is
      -- XXX: it should be handled by stream creator
      `catch` \(Streams.ParseException msg) -> throwIO (Corrupted msg [])
    case expr of
      Nothing -> case args of
                   [] -> return Nothing
                   _ -> throwIO $ Corrupted ("Args without op: " ++ show args) []
      Just (Obj o) -> go (o : args)
      Just (Op o) -> return $ Just (o, reverse args)

-- | Parser expression in a content stream
parseContent :: Parser (Maybe Expr)
parseContent = do
  skipSpace
  (Parser.endOfInput >> return Nothing) <|>
    fmap Just (fmap Obj parseObject <|>
               fmap (Op . toOp) (Parser.takeWhile1 isRegularChar))

-- Treat comments as spaces
skipSpace :: Parser ()
skipSpace = do
  Parser.skipSpace
  void $ many $ do
    _ <- Parser.char '%'
    Parser.skipWhile $ \c -> c /= '\n' && c /= '\r'
    Parser.skipSpace
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{-# LANGUAGE OverloadedStrings #-}

-- | Process content stream operators maintaining graphics state
--
-- It is pretty experimental

module Pdf.Content.Processor
(
  Processor(..),
  GraphicsState(..),
  GlyphDecoder,
  Glyph(..),
  Span(..),
  initialGraphicsState,
  mkProcessor,
  processOp
)
where

import Pdf.Core
import Pdf.Core.Object.Util
import Pdf.Core.Util

import Pdf.Content.Ops
import Pdf.Content.Transform

import Data.ByteString (ByteString)
import Data.Text (Text)
import qualified Data.Scientific as Scientific
import qualified Data.Vector as Vector
import Control.Monad

-- | Given font name and string, it should return list of glyphs
-- and their widths.
--
-- Note: it should not try to position or scale glyphs to user space,
-- bounding boxes should be defined in glyph space.
--
-- Note: glyph width is a distance between the glyph's origin and
-- the next glyph's origin, so it generally can't be calculated
-- from bounding box
--
-- Note: the 'Processor' actually doesn't cares about glyph's
-- bounding box, so you can return anything you want
type GlyphDecoder = Name -> ByteString -> [(Glyph, Double)]

-- | Glyph
data Glyph = Glyph {
  -- | The code as read from content stream
  glyphCode :: Int,
  -- | Top-left corner of glyph's bounding box
  glyphTopLeft :: Vector Double,
  -- | Bottom-right corner of glyph's bounding box
  glyphBottomRight :: Vector Double,
  -- | Text ectracted from the glyph
  glyphText :: Maybe Text
  }
  deriving Show

-- | Graphics state
data GraphicsState = GraphicsState {
  gsInText :: Bool,    -- ^ Indicates that we are inside text object
  gsCurrentTransformMatrix :: Transform Double,
  gsFont :: Maybe Name,
  gsFontSize :: Maybe Double,
  gsTextMatrix :: Transform Double,      -- ^ Defined only inside text object
  gsTextLineMatrix :: Transform Double,  -- ^ Defined only inside text object
  gsTextLeading :: Double,
  gsTextCharSpacing :: Double,
  gsTextWordSpacing :: Double
  }
  deriving Show

-- | Empty graphics state
initialGraphicsState :: GraphicsState
initialGraphicsState = GraphicsState {
  gsInText = False,
  gsCurrentTransformMatrix = identity,
  gsFont = Nothing,
  gsFontSize = Nothing,
  gsTextMatrix = identity,
  gsTextLineMatrix = identity,
  gsTextLeading = 0,
  gsTextCharSpacing = 0,
  gsTextWordSpacing = 0
  }

-- | Glyphs drawn in one shot
data Span = Span
  { spGlyphs :: [Glyph]
  , spFontName :: Name
  }

-- | Processor maintains graphics state
data Processor = Processor {
  prState :: GraphicsState,
  prStateStack :: [GraphicsState],
  prGlyphDecoder :: GlyphDecoder,
  prSpans :: [Span]
  -- ^ Each element is a list of glyphs, drawn in one shot
  }

-- | Create processor in initial state
mkProcessor :: Processor
mkProcessor = Processor {
  prState = initialGraphicsState,
  prStateStack = [],
  prGlyphDecoder = \_ _ -> [],
  prSpans = mempty
  }

-- | Process one operation
processOp :: Operator -> Processor -> Either String Processor

processOp (Op_q, []) p = Right p {prStateStack = prState p : prStateStack p}
processOp (Op_q, args) _ = Left ("Op_q: wrong number of arguments: "
                                ++ show args)

processOp (Op_Q, []) p =
  case prStateStack p of
    [] -> Left "Op_Q: state is empty"
    (x:xs) -> Right p {prState = x, prStateStack = xs}
processOp (Op_Q, args) _ = Left ("Op_Q: wrong number of arguments: "
                                ++ show args)

processOp (Op_BT, []) p = do
  ensureInTextObject False p
  let gstate = prState p
  return p {prState = gstate {
    gsInText = True,
    gsTextMatrix = identity,
    gsTextLineMatrix = identity
    }}
processOp (Op_BT, args) _ = Left ("Op_BT: wrong number of arguments: "
                                  ++ show args)

processOp (Op_ET, []) p = do
  ensureInTextObject True p
  let gstate = prState p
  return p {prState = gstate {
    gsInText = False
    }}
processOp (Op_ET, args) _ = Left ("Op_ET: wrong number of arguments: "
                                  ++ show args)

processOp (Op_Td, [txo, tyo]) p = do
  ensureInTextObject True p
  tx <- realValue txo `notice` "Td: x should be a real value"
  ty <- realValue tyo `notice` "Td: y should be a real value"
  let gstate = prState p
      tm = translate tx ty $ gsTextLineMatrix gstate
  Right p {prState = gstate {
    gsTextMatrix = tm,
    gsTextLineMatrix = tm
    }}
processOp (Op_Td, args) _ = Left ("Op_Td: wrong number of arguments: "
                                  ++ show args)

processOp (Op_TD, [txo, tyo]) p = do
  l <- realValue tyo `notice` "TD: y should be a real value"
  p' <- processOp (Op_TL, [Number $ Scientific.fromFloatDigits $ negate l]) p
  processOp (Op_Td, [txo, tyo]) p'
processOp (Op_TD, args) _ = Left ("Op_TD: wrong number of arguments: "
                                  ++ show args)

processOp (Op_Tm, [a', b', c', d', e', f']) p = do
  ensureInTextObject True p
  a <- realValue a' `notice` "Tm: a should be a real value"
  b <- realValue b' `notice` "Tm: b should be a real value"
  c <- realValue c' `notice` "Tm: c should be a real value"
  d <- realValue d' `notice` "Tm: d should be a real value"
  e <- realValue e' `notice` "Tm: e should be a real value"
  f <- realValue f' `notice` "Tm: f should be a real value"
  let gstate = prState p
      tm = Transform a b c d e f
  return p {prState = gstate {
    gsTextMatrix = tm,
    gsTextLineMatrix = tm
    }}
processOp (Op_Tm, args) _ = Left ("Op_Tm: wrong number of arguments: "
                                  ++ show args)

processOp (Op_T_star, []) p = do
  ensureInTextObject True p
  let gstate = prState p
      l = gsTextLeading gstate
  processOp (Op_TD, map (Number . Scientific.fromFloatDigits) [0, negate l]) p
processOp (Op_T_star, args) _ = Left ("Op_T_star: wrong number of arguments: "
                                      ++ show args)

processOp (Op_TL, [lo]) p = do
  l <- realValue lo `notice` "TL: l should be a real value"
  let gstate = prState p
  return p {prState = gstate {
    gsTextLeading = l
    }}
processOp (Op_TL, args) _ = Left ("Op_TL: wrong number of arguments: "
                                  ++ show args)

processOp (Op_cm, [a', b', c', d', e', f']) p = do
  a <- realValue a' `notice` "cm: a should be a real value"
  b <- realValue b' `notice` "cm: b should be a real value"
  c <- realValue c' `notice` "cm: c should be a real value"
  d <- realValue d' `notice` "cm: d should be a real value"
  e <- realValue e' `notice` "cm: e should be a real value"
  f <- realValue f' `notice` "cm: f should be a real value"
  let gstate = prState p
      ctm = Transform a b c d e f `multiply` gsCurrentTransformMatrix gstate
  return p {prState = gstate {
    gsCurrentTransformMatrix = ctm
    }}
processOp (Op_cm, args) _ = Left ("Op_cm: wrong number of arguments: "
                                  ++ show args)

processOp (Op_Tf, [fontO, szO]) p = do
  font <- nameValue fontO `notice` "Tf: font should be a name"
  sz <- realValue szO `notice` "Tf: size should be a real value"
  let gstate = prState p
  return p {prState = gstate {
    gsFont = Just font,
    gsFontSize = Just sz
    }}
processOp (Op_Tf, args) _ = Left ("Op_Tf: wrong number of agruments: "
                                  ++ show args)

processOp (Op_Tj, [String str]) p = do
  let gstate = prState p
  fontName <-
    case gsFont gstate of
      Nothing -> Left "Op_Tj: font not set"
      Just fn -> return fn
  fontSize <-
    case gsFontSize gstate of
      Nothing -> Left "Op_Tj: font size not set"
      Just fs -> return fs
  let (tm, glyphs) = positionGlyghs
                       fontSize
                       (gsCurrentTransformMatrix gstate)
                       (gsTextMatrix gstate)
                       (gsTextCharSpacing gstate)
                       (gsTextWordSpacing gstate)
                       (prGlyphDecoder p fontName str)
  let sp = Span
        { spGlyphs = glyphs
        , spFontName = fontName
        }
  return p {
    prSpans = sp : prSpans p,
    prState = gstate {
      gsTextMatrix = tm
      }
    }
processOp (Op_Tj, args) _ = Left ("Op_Tj: wrong number of agruments:"
                                  ++ show args)

processOp (Op_TJ, [Array array]) p = do
  let gstate = prState p
  fontName <-
    case gsFont gstate of
      Nothing -> Left "Op_Tj: font not set"
      Just fn -> return fn
  fontSize <-
    case gsFontSize gstate of
      Nothing -> Left "Op_Tj: font size not set"
      Just fs -> return fs
  let (textMatrix, glyphs) = loop (gsTextMatrix gstate) []
                                  (Vector.toList array)
        where
        loop tm res [] = (tm, reverse res)
        loop tm res (String str : rest) =
          let (tm', gs) = positionGlyghs fontSize
                                         (gsCurrentTransformMatrix gstate)
                                         tm
                                         (gsTextCharSpacing gstate)
                                         (gsTextWordSpacing gstate)
                                         (prGlyphDecoder p fontName str)
          in loop tm' (gs : res) rest
        loop tm res (Number n : rest) =
          let d = Scientific.toRealFloat n
          in loop (translate (-d * fontSize / 1000) 0 tm) res rest
        loop tm res (_:rest) = loop tm res rest

  let mkSpan gs = Span
        { spGlyphs = gs
        , spFontName = fontName
        }
  return p {
    prSpans = reverse (map mkSpan glyphs) ++ prSpans p,
    prState = gstate {
      gsTextMatrix = textMatrix
      }
    }
processOp (Op_TJ, args) _ = Left ("Op_TJ: wrong number of agruments:"
                                  ++ show args)

processOp (Op_Tc, [o]) p = do
  spacing <- realValue o `notice` "Tc: spacing should be a real value"
  let gstate = prState p
  return p {
    prState = gstate {
      gsTextCharSpacing = spacing
      }
    }
processOp (Op_Tc, args) _ = Left ("Op_Tc: wrong number of agruments:"
                                  ++ show args)

processOp (Op_Tw, [o]) p = do
  spacing <- realValue o `notice` "Tw: spacing should be a real value"
  let gstate = prState p
  return p {
    prState = gstate {
      gsTextWordSpacing = spacing
      }
    }
processOp (Op_Tw, args) _ = Left ("Op_Tw: wrong number of agruments:"
                                  ++ show args)

processOp (Op_apostrophe, [o]) p = do
  p' <- processOp (Op_T_star, []) p
  processOp (Op_Tj, [o]) p'
processOp (Op_apostrophe, args) _ =
  Left ("Op_apostrophe: wrong number of agruments:" ++ show args)

processOp _ p = return p

ensureInTextObject :: Bool -> Processor -> Either String ()
ensureInTextObject inText p =
  unless (inText == gsInText (prState p)) $
    Left $ "ensureInTextObject: expected: " ++ show inText ++ ", found: "
          ++ show (gsInText $ prState p)

positionGlyghs :: Double
               -> Transform Double
               -> Transform Double
               -> Double
               -> Double
               -> [(Glyph, Double)]
               -> (Transform Double, [Glyph])
positionGlyghs fontSize ctm textMatrix charSpacing wordSpacing
  = go textMatrix []
  where
  go tm res [] = (tm, reverse res)
  go tm res ((g, width):gs) =
    let g' = g {
          glyphTopLeft = transform (multiply tm ctm) topLeft,
          glyphBottomRight = transform (multiply tm ctm) bottomRight
          }
        topLeft = transform (scale fontSize fontSize) $ glyphTopLeft g
        bottomRight = transform (scale fontSize fontSize) $ glyphBottomRight g
        spacing = charSpacing + case glyphText g of
                                  Just " " -> wordSpacing
                                  _ -> 0
        tm' = translate (width * fontSize + spacing) 0 tm
    in go tm' (g':res) gs
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{-# LANGUAGE OverloadedStrings #-}

-- | Mapping from glyph names to unicode characters
-- for TeX fonts

module Pdf.Content.TexGlyphList
(
  texGlyphList
)
where

import Data.ByteString (ByteString)
import Data.Map (Map)
import qualified Data.Map as Map

-- | Glyph list
texGlyphList :: Map ByteString Char
texGlyphList = Map.fromList
  [("Delta", '\x2206')
  ,("Ifractur", '\x2111')
  ,("FFsmall", '\xF766')
  ,("FFIsmall", '\xF766')
  ,("FFLsmall", '\xF766')
  ,("FIsmall", '\xF766')
  ,("FLsmall", '\xF766')
  ,("Germandbls", '\x0053')
  ,("Germandblssmall", '\xF773')
  ,("Ng", '\x014A')
  ,("Omega", '\x2126')
  ,("Rfractur", '\x211C')
  ,("SS", '\x0053')
  ,("SSsmall", '\xF773')
  ,("altselector", '\xD802')
  ,("angbracketleft", '\x27E8')
  ,("angbracketright", '\x27E9')
  ,("arrowbothv", '\x2195')
  ,("arrowdblbothv", '\x21D5')
  ,("arrowleftbothalf", '\x21BD')
  ,("arrowlefttophalf", '\x21BC')
  ,("arrownortheast", '\x2197')
  ,("arrownorthwest", '\x2196')
  ,("arrowrightbothalf", '\x21C1')
  ,("arrowrighttophalf", '\x21C0')
  ,("arrowsoutheast", '\x2198')
  ,("arrowsouthwest", '\x2199')
  ,("ascendercompwordmark", '\xD80A')
  ,("asteriskcentered", '\x2217')
  ,("bardbl", '\x2225')
  ,("capitalcompwordmark", '\xD809')
  ,("ceilingleft", '\x2308')
  ,("ceilingright", '\x2309')
  ,("circlecopyrt", '\x20DD')
  ,("circledivide", '\x2298')
  ,("circledot", '\x2299')
  ,("circleminus", '\x2296')
  ,("coproduct", '\x2A3F')
  ,("ct", '\x0063')
  ,("cwm", '\x200C')
  ,("dblbracketleft", '\x27E6')
  ,("dblbracketright", '\x27E7')
  ,("diamond", '\x2662')
  ,("diamondmath", '\x22C4')
  ,("dotlessj", '\x0237')
  ,("emptyset", '\x2205')
  ,("emptyslot", '\xD801')
  ,("epsilon1", '\x03F5')
  ,("epsiloninv", '\x03F6')
  ,("equivasymptotic", '\x224D')
  ,("flat", '\x266D')
  ,("floorleft", '\x230A')
  ,("floorright", '\x230B')
  ,("follows", '\x227B')
  ,("followsequal", '\x2AB0')
  ,("followsorcurly", '\x227D')
  ,("greatermuch", '\x226B')
  ,("heart", '\x2661')
  ,("interrobang", '\x203D')
  ,("interrobangdown", '\x2E18')
  ,("intersectionsq", '\x2293')
  ,("latticetop", '\x22A4')
  ,("lessmuch", '\x226A')
  ,("longdbls", '\x017F')
  ,("longsh", '\x017F')
  ,("longsi", '\x017F')
  ,("longsl", '\x017F')
  ,("longst", '\xFB05')
  ,("lscript", '\x2113')
  ,("natural", '\x266E')
  ,("negationslash", '\x0338')
  ,("ng", '\x014B')
  ,("owner", '\x220B')
  ,("pertenthousand", '\x2031')
  ,("phi", '\x03D5')
  ,("phi1", '\x03C6')
  ,("pi1", '\x03D6')
  ,("precedesequal", '\x2AAF')
  ,("precedesorcurly", '\x227C')
  ,("prime", '\x2032')
  ,("rho1", '\x03F1')
  ,("ringfitted", '\xD80D')
  ,("sharp", '\x266F')
  ,("similarequal", '\x2243')
  ,("slurabove", '\x2322')
  ,("slurbelow", '\x2323')
  ,("st", '\xFB06')
  ,("star", '\x22C6')
  ,("subsetsqequal", '\x2291')
  ,("supersetsqequal", '\x2292')
  ,("triangle", '\x25B3')
  ,("triangleinv", '\x25BD')
  ,("triangleleft", '\x25C1')
  ,("triangleright", '\x25B7')
  ,("turnstileleft", '\x22A2')
  ,("turnstileright", '\x22A3')
  ,("twelveudash", '\xD80C')
  ,("unionmulti", '\x228E')
  ,("unionsq", '\x2294')
  ,("vector", '\x20D7')
  ,("visualspace", '\x2423')
  ,("wreathproduct", '\x2240')
  ,("Dbar", '\x0110')
  ,("compwordmark", '\x200C')
  ,("dbar", '\x0111')
  ,("rangedash", '\x2013')
  ,("hyphenchar", '\x002D')
  ,("punctdash", '\x2014')
  ,("visiblespace", '\x2423')
  ,("Yen", '\x00A5')
  ,("anticlockwise", '\x27F2')
  ,("arrowparrleftright", '\x21C6')
  ,("arrowparrrightleft", '\x21C4')
  ,("arrowtailleft", '\x21A2')
  ,("arrowtailright", '\x21A3')
  ,("arrowtripleleft", '\x21DA')
  ,("arrowtripleright", '\x21DB')
  ,("between", '\x226C')
  ,("check", '\x2713')
  ,("circleR", '\x00AE')
  ,("circleS", '\x24C8')
  ,("circleasterisk", '\x229B')
  ,("circleequal", '\x229C')
  ,("circlering", '\x229A')
  ,("clockwise", '\x27F3')
  ,("complement", '\x2201')
  ,("curlyleft", '\x21AB')
  ,("curlyright", '\x21AC')
  ,("dblarrowdwn", '\x21CA')
  ,("dblarrowheadleft", '\x219E')
  ,("dblarrowheadright", '\x21A0')
  ,("dblarrowup", '\x21C8')
  ,("defines", '\x225C')
  ,("diamondsolid", '\x2666')
  ,("difference", '\x224F')
  ,("dotplus", '\x2214')
  ,("downfall", '\x22CE')
  ,("equaldotleftright", '\x2252')
  ,("equaldotrightleft", '\x2253')
  ,("equalorfollows", '\x22DF')
  ,("equalorgreater", '\x2A96')
  ,("equalorless", '\x2A95')
  ,("equalorprecedes", '\x22DE')
  ,("equalsdots", '\x2251')
  ,("followsorequal", '\x227F')
  ,("forces", '\x22A9')
  ,("forcesbar", '\x22AA')
  ,("fork", '\x22D4')
  ,("frown", '\x2322')
  ,("geomequivalent", '\x224E')
  ,("greaterdbleqlless", '\x2A8C')
  ,("greaterdblequal", '\x2267')
  ,("greaterlessequal", '\x22DB')
  ,("greaterorapproxeql", '\x2A86')
  ,("greaterorequalslant", '\x2A7E')
  ,("greaterorsimilar", '\x2273')
  ,("harpoondownleft", '\x21C3')
  ,("harpoondownright", '\x21C2')
  ,("harpoonleftright", '\x21CC')
  ,("harpoonrightleft", '\x21CB')
  ,("harpoonupleft", '\x21BF')
  ,("harpoonupright", '\x21BE')
  ,("intercal", '\x22BA')
  ,("intersectiondbl", '\x22D2')
  ,("lessdbleqlgreater", '\x2A8B')
  ,("lessdblequal", '\x2266')
  ,("lessequalgreater", '\x22DA')
  ,("lessorapproxeql", '\x2A85')
  ,("lessorequalslant", '\x2A7D')
  ,("lessorsimilar", '\x2272')
  ,("maltesecross", '\x2720')
  ,("measuredangle", '\x2221')
  ,("multimap", '\x22B8')
  ,("multiopenleft", '\x22CB')
  ,("multiopenright", '\x22CC')
  ,("nand", '\x22BC')
  ,("orunderscore", '\x22BB')
  ,("perpcorrespond", '\x2A5E')
  ,("precedesorequal", '\x227E')
  ,("primereverse", '\x2035')
  ,("revasymptequal", '\x22CD')
  ,("revsimilar", '\x223D')
  ,("rightanglene", '\x231D')
  ,("rightanglenw", '\x231C')
  ,("rightanglese", '\x231F')
  ,("rightanglesw", '\x231E')
  ,("ringinequal", '\x2256')
  ,("satisfies", '\x22A8')
  ,("shiftleft", '\x21B0')
  ,("shiftright", '\x21B1')
  ,("smile", '\x2323')
  ,("sphericalangle", '\x2222')
  ,("square", '\x25A1')
  ,("squaredot", '\x22A1')
  ,("squareimage", '\x228F')
  ,("squareminus", '\x229F')
  ,("squaremultiply", '\x22A0')
  ,("squareoriginal", '\x2290')
  ,("squareplus", '\x229E')
  ,("squaresolid", '\x25A0')
  ,("squiggleleftright", '\x21AD')
  ,("squiggleright", '\x21DD')
  ,("subsetdbl", '\x22D0')
  ,("subsetdblequal", '\x2AC5')
  ,("supersetdbl", '\x22D1')
  ,("supersetdblequal", '\x2AC6')
  ,("triangledownsld", '\x25BC')
  ,("triangleleftequal", '\x22B4')
  ,("triangleleftsld", '\x25C0')
  ,("trianglerightequal", '\x22B5')
  ,("trianglerightsld", '\x25B6')
  ,("trianglesolid", '\x25B2')
  ,("uniondbl", '\x22D3')
  ,("uprise", '\x22CF')
  ,("Digamma", '\x1D7CB')
  ,("Finv", '\x2132')
  ,("Gmir", '\x2141')
  ,("Omegainv", '\x2127')
  ,("approxorequal", '\x224A')
  ,("archleftdown", '\x21B6')
  ,("archrightdown", '\x21B7')
  ,("beth", '\x2136')
  ,("daleth", '\x2138')
  ,("dividemultiply", '\x22C7')
  ,("downslope", '\x29F9')
  ,("equalorsimilar", '\x2242')
  ,("follownotdbleqv", '\x2ABA')
  ,("follownotslnteql", '\x2AB6')
  ,("followornoteqvlnt", '\x22E9')
  ,("greaterdot", '\x22D7')
  ,("greaternotdblequal", '\x2A8A')
  ,("greaternotequal", '\x2A88')
  ,("greaterornotdbleql", '\x2269')
  ,("greaterornotequal", '\x2269')
  ,("integerdivide", '\x2216')
  ,("lessdot", '\x22D6')
  ,("lessnotdblequal", '\x2A89')
  ,("lessnotequal", '\x2A87')
  ,("lessornotdbleql", '\x2268')
  ,("lessornotequal", '\x2268')
  ,("multicloseleft", '\x22C9')
  ,("multicloseright", '\x22CA')
  ,("notapproxequal", '\x2247')
  ,("notarrowboth", '\x21AE')
  ,("notarrowleft", '\x219A')
  ,("notarrowright", '\x219B')
  ,("notbar", '\x2224')
  ,("notdblarrowboth", '\x21CE')
  ,("notdblarrowleft", '\x21CD')
  ,("notdblarrowright", '\x21CF')
  ,("notexistential", '\x2204')
  ,("notfollows", '\x2281')
  ,("notfollowsoreql", '\x2AB0')
  ,("notforces", '\x22AE')
  ,("notforcesextra", '\x22AF')
  ,("notgreaterdblequal", '\x2267')
  ,("notgreaterequal", '\x2271')
  ,("notgreaterorslnteql", '\x2A7E')
  ,("notlessdblequal", '\x2266')
  ,("notlessequal", '\x2270')
  ,("notlessorslnteql", '\x2A7D')
  ,("notprecedesoreql", '\x2AAF')
  ,("notsatisfies", '\x22AD')
  ,("notsimilar", '\x2241')
  ,("notsubseteql", '\x2288')
  ,("notsubsetordbleql", '\x2AC5')
  ,("notsubsetoreql", '\x228A')
  ,("notsuperseteql", '\x2289')
  ,("notsupersetordbleql", '\x2AC6')
  ,("notsupersetoreql", '\x228B')
  ,("nottriangeqlleft", '\x22EC')
  ,("nottriangeqlright", '\x22ED')
  ,("nottriangleleft", '\x22EA')
  ,("nottriangleright", '\x22EB')
  ,("notturnstile", '\x22AC')
  ,("planckover2pi", '\x210F')
  ,("planckover2pi1", '\x210F')
  ,("precedenotdbleqv", '\x2AB9')
  ,("precedenotslnteql", '\x2AB5')
  ,("precedeornoteqvlnt", '\x22E8')
  ,("subsetnoteql", '\x228A')
  ,("subsetornotdbleql", '\x2ACB')
  ,("supersetnoteql", '\x228B')
  ,("supersetornotdbleql", '\x2ACC')
  ,("upslope", '\x29F8')
  ]







pdf-toolbox-content-0.1.1/lib/Pdf/Content/Transform.hs


-- | 2d affine transform

module Pdf.Content.Transform
(
  Transform(..),
  Vector(..),
  identity,
  translation,
  scale,
  transform,
  translate,
  multiply
)
where

-- | Affine transform
data Transform a = Transform a a a a a a
  deriving Show

-- | 2d vector/point
data Vector a = Vector a a
  deriving Show

-- | Identity transform
identity :: Num a => Transform a
identity = Transform 1 0 0 1 0 0

-- | Translation
translation :: Num a => a -> a -> Transform a
translation tx ty = Transform 1 0 0 1 tx ty

-- | Scale
scale :: Num a => a -> a -> Transform a
scale sx sy = Transform sx 0 0 sy 0 0

-- | Apply transformation to vector
transform :: Num a => Transform a -> Vector a -> Vector a
transform (Transform a b c d e f) (Vector x y) =
  Vector (a * x + c * y + e) (b * x + d * y + f)

-- | Translate
translate :: Num a => a -> a -> Transform a -> Transform a
translate tx ty t = translation tx ty `multiply` t

-- | Combine two transformations
multiply :: Num a => Transform a -> Transform a -> Transform a
multiply (Transform a1 b1 c1 d1 e1 f1) (Transform a2 b2 c2 d2 e2 f2) =
  Transform a b c d e f
  where
  a = a1 * a2 + b1 * c2
  b = a1 * b2 + b1 * d2
  c = c1 * a2 + d1 * c2
  d = c1 * b2 + d1 * d2
  e = e1 * a2 + f1 * c2 + e2
  f = e1 * b2 + f1 * d2 + f2
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{-# LANGUAGE OverloadedStrings #-}

-- | Unicode CMap defines mapping from glyphs to text

module Pdf.Content.UnicodeCMap
(
  UnicodeCMap(..),
  parseUnicodeCMap,
  unicodeCMapNextGlyph,
  unicodeCMapDecodeGlyph
)
where

import Data.Char
import qualified Data.List as List
import Data.Map (Map)
import qualified Data.Map as Map
import Data.ByteString (ByteString)
import qualified Data.ByteString as ByteString
import qualified Data.ByteString.Base16 as Base16
import Data.Text (Text)
import qualified Data.Text as Text
import qualified Data.Text.Encoding as Text
import Data.Attoparsec.ByteString.Char8 (Parser, parseOnly)
import qualified Data.Attoparsec.ByteString.Char8 as P
import Control.Monad
import qualified Control.Monad.Fail as Fail

-- | Unicode character map
--
-- Font dictionary can contain \"ToUnicode\" key -- reference
-- to a stream with unicode CMap
data UnicodeCMap = UnicodeCMap {
  unicodeCMapCodeRanges :: [(ByteString, ByteString)],
  unicodeCMapChars :: Map Int Text,
  unicodeCMapRanges :: [(Int, Int, Char)]
  }
  deriving (Show)

-- | Parse content of unicode CMap
parseUnicodeCMap :: ByteString -> Either String UnicodeCMap
parseUnicodeCMap cmap =
  case (codeRanges, chars, ranges) of
    (Right cr, Right cs, Right (rs, crs)) -> Right $ UnicodeCMap {
      unicodeCMapCodeRanges = cr,
      unicodeCMapChars = cs <> crs,
      unicodeCMapRanges = rs
      }
    (Left err, _, _) -> Left $ "CMap code ranges: " ++ err
    (_, Left err, _) -> Left $ "CMap chars: " ++ err
    (_, _, Left err) -> Left $ "CMap ranges: " ++ err
  where
  codeRanges = parseOnly codeRangesParser cmap
  chars = parseOnly charsParser cmap
  ranges = parseOnly rangesParser cmap

-- | Take the next glyph code from string, also returns the rest of the string
unicodeCMapNextGlyph :: UnicodeCMap -> ByteString -> Maybe (Int, ByteString)
unicodeCMapNextGlyph cmap = go 1
  where
  go 5 _ = Nothing
  go n str =
    let glyph = ByteString.take n str in
    if ByteString.length glyph /= n
      then Nothing
      else if any (inRange glyph) (unicodeCMapCodeRanges cmap)
             then Just (toCode glyph, ByteString.drop n str)
             else go (n + 1) str
  inRange glyph (start, end)
    = ByteString.length glyph == ByteString.length start
    && glyph >= start && glyph <= end

toCode :: ByteString -> Int
toCode bs = fst $ ByteString.foldr (\b (sm, i) ->
                    (sm + fromIntegral b * i, i * 256)) (0, 1) bs

-- | Convert glyph to text
--
-- Note: one glyph can represent more then one char, e.g. for ligatures
unicodeCMapDecodeGlyph :: UnicodeCMap -> Int -> Maybe Text
unicodeCMapDecodeGlyph cmap glyph =
  case Map.lookup glyph (unicodeCMapChars cmap) of
    Just txt -> Just txt
    Nothing ->
      case filter inRange (unicodeCMapRanges cmap) of
        [(start, _, char)] -> Just (Text.singleton $ toEnum
                                    $ (fromEnum char) + (glyph - start))
        _ -> Nothing
  where
  inRange (start, end, _) = glyph >= start && glyph <= end

charsParser :: Parser (Map Int Text)
charsParser =
  combineChars <$> P.many' charsParser'
  where
  combineChars = List.foldl' Map.union Map.empty

charsParser' :: Parser (Map Int Text)
charsParser' = do
  n <- skipTillParser $ do
    n <- P.decimal
    P.skipSpace
    _ <- P.string "beginbfchar"
    return n

  chars <- replicateM n $ do
    P.skipSpace
    i <- parseHex
    P.skipSpace
    j <- parseHex
    return (toCode i, Text.decodeUtf16BE j)

  return $ Map.fromList chars

-- | It returns regular ranges and char map
--
-- Array ranges are converted to char map
rangesParser :: Parser ([(Int, Int, Char)], Map Int Text)
rangesParser =
  combineRanges <$> P.many' rangesParser'
  where
  combineRanges = List.foldl' combineRange ([], Map.empty)
  combineRange (ranges, rmap) (ranges', rmap') =
    (ranges ++ ranges', Map.union rmap rmap')

rangesParser' :: Parser ([(Int, Int, Char)], Map Int Text)
rangesParser' = do
  n <- skipTillParser $ do
    n <- P.decimal
    P.skipSpace
    void $ P.string "beginbfrange"
    return (n :: Int)

  let go 0 rs cs = return (rs, cs)
      go count rs cs = do
        P.skipSpace
        i <- toCode <$> parseHex
        P.skipSpace
        j <- toCode <$> parseHex
        P.skipSpace
        k <- P.eitherP parseHex parseHexArray
        case k of
          Left h -> do
            c <- case Text.uncons $ Text.decodeUtf16BE h of
                   Nothing -> fail "Can't decode range"
                   Just (v, _) -> return v
            go (pred count) ((i, j, c) : rs) cs
          Right hs -> do
            let cs' = zip [i..j] . map Text.decodeUtf16BE $ hs
            go (pred count) rs (cs <> Map.fromList cs')

  go n mempty mempty

codeRangesParser :: Parser [(ByteString, ByteString)]
codeRangesParser = do
  n <- skipTillParser $ do
    n <- P.decimal
    P.skipSpace
    void $ P.string "begincodespacerange"
    return n

  replicateM n $ do
    P.skipSpace
    i <- parseHex
    P.skipSpace
    j <- parseHex
    return (i, j)

parseHex :: Parser ByteString
parseHex = do
  void $ P.char '<'
  -- hex can contain spaces, lets filter them out
  res <- P.takeTill (== '>') >>= fromHex . ByteString.filter (/= 32)
  void $ P.char '>'
  return res

parseHexArray :: Parser [ByteString]
parseHexArray = do
  void $ P.char '['
  res <- P.many' $ do
    P.skipSpace
    parseHex
  P.skipSpace
  void $ P.char ']'
  return res

-- XXX: wtf?!
fromHex :: Fail.MonadFail m => ByteString -> m ByteString
fromHex hex = do
  case Base16.decode (bsToLower hex) of
    Left err -> fail err
    Right str -> return str
  where
  bsToLower = ByteString.map $ fromIntegral
                     . fromEnum
                     . toLower
                     . toEnum
                     . fromIntegral

skipTillParser :: Parser a -> Parser a
skipTillParser p = P.choice [
  p,
  P.anyChar >> skipTillParser p
  ]
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{-# LANGUAGE OverloadedStrings #-}

module Test.FontDescriptor
(
  spec,
)
where

import Pdf.Content.FontDescriptor

import Data.Int
import Test.Hspec

spec :: Spec
spec = describe "FontDescriptor" $ do
  testFlagSet

defFD :: FontDescriptor
defFD = FontDescriptor
  { fdFontName = "test"
  , fdFontFamily = Nothing
  , fdFontStretch = Nothing
  , fdFontWeight = Nothing
  , fdFlags = 5
  , fdFontBBox = Nothing
  , fdItalicAngle = -12.5
  , fdDescent = Nothing
  , fdAscent = Nothing
  , fdLeading = Nothing
  , fdCapHeight = Nothing
  , fdXHeight = Nothing
  , fdStemV = Nothing
  , fdStemH = Nothing
  , fdAvgWidth = Nothing
  , fdMaxWidth = Nothing
  , fdMissingWidth = Nothing
  , fdCharSet = Nothing
  }

testFlagSet :: Spec
testFlagSet = describe "flagSet" $ do
  it "should return True when testing FixedPitch on 5" $ do
    let res = flagSet defFD FixedPitch
    res `shouldSatisfy` (==True)

  it "should return False when testing Serif on 5" $ do
    let res = flagSet defFD Serif
    res `shouldSatisfy` (==False)

  it "should return True when testing Symbolic on 5" $ do
    let res = flagSet defFD Symbolic
    res `shouldSatisfy` (==True)

  it "should return False when testing Script on 5" $ do
    let res = flagSet defFD Script
    res `shouldSatisfy` (==False)

  it "should return False when testing ForceBold on 5" $ do
    let res = flagSet defFD ForceBold
    res `shouldSatisfy` (==False)

  it "should return True when testing ForceBold on (2^32)-1" $ do
    let res = flagSet (defFD {fdFlags = (power64 2 32)-1})  ForceBold
    res `shouldSatisfy` (==True)

  it "should return False when testing ForceBold on 0" $ do
    let res = flagSet (defFD {fdFlags = 0}) ForceBold
    res `shouldSatisfy` (==False)

  where
    power64 :: Int64 -> Int64 -> Int64
    power64 _ 0 = 1
    power64 b e = b * power64 b (e-1)
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{-# LANGUAGE OverloadedStrings #-}

module Test.Parser
(
  spec,
)
where

import Pdf.Core
import Pdf.Core.Exception
import Pdf.Content.Parser
import Pdf.Content.Ops

import qualified Data.Attoparsec.ByteString as Parser
import qualified System.IO.Streams as Streams
import Test.Hspec

spec :: Spec
spec = describe "Parser" $ do
  parseContentSpec
  readNextOperatorSpec

parseContentSpec :: Spec
parseContentSpec = describe "parseContent" $ do
  it "should parse an object" $ do
    let input = "(hello)"
        res = Parser.parseOnly parseContent input
    res `shouldBe` Right (Just $ Obj $ String "hello")

  it "should parse an operator" $ do
    let input = "T*"
        res = Parser.parseOnly parseContent input
    res `shouldBe` Right (Just $ Op Op_T_star)

  it "should return Nothing when input is empty" $ do
    let input = ""
        res = Parser.parseOnly parseContent input
    res `shouldBe` Right Nothing

  it "should ignore comments at the beginning" $ do
    let input = "% comments\nTj"
        res = Parser.parseOnly parseContent input
    res `shouldBe` Right (Just $ Op Op_Tj)

  it "should ignore multiple lines of comments at the beginning" $ do
    let input = "% comments\nTj"
        res = Parser.parseOnly parseContent input
    res `shouldBe` Right (Just $ Op Op_Tj)

readNextOperatorSpec :: Spec
readNextOperatorSpec = describe "readNextOperator" $ do
  it "should return Nothing when there is no input" $ do
    let input = []
    is <- Streams.fromList input
    next <- readNextOperator is
    next `shouldBe` Nothing

  it "should collect all objects until an operator" $ do
    let input = [Obj o1, Obj o2, Op op]
        o1 = String "o1"
        o2 = String "o2"
        op = Op_Tj
    is <- Streams.fromList input
    next <- readNextOperator is
    next `shouldBe` Just (op, [o1, o2])

  it "should throw when there is no operator after arguments" $ do
    let input = [Obj o1, Obj o2]
        o1 = String "o1"
        o2 = String "o2"
    is <- Streams.fromList input
    readNextOperator is
      `shouldThrow` \Corrupted{} -> True
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{-# LANGUAGE OverloadedStrings #-}

module Test.UnicodeCMap
(
  spec,
)
where

import Pdf.Content.UnicodeCMap

import Data.Either
import qualified Data.List as List
import qualified Data.Map as Map
import qualified Data.ByteString as ByteString
import Test.Hspec

spec :: Spec
spec = describe "UnicodeCMap" $ do
  parseUnicodeCMapSpec
  unicodeCMapDecodeGlyphSpec
  unicodeCMapNextGlyphSpec

parseUnicodeCMapSpec :: Spec
parseUnicodeCMapSpec = describe "parseUnicodeCMap" $ do
  it "should parse trivial cmap" $ do
    let input = ByteString.concat
          [ "0 begincodespacerange\n"
          , "0 beginbfchar\n"
          , "0 beginbfrange\n"
          ]
        res = parseUnicodeCMap input
    res `shouldSatisfy` isRight

  it "should parse codespace ranges" $ do
    let input = ByteString.concat
          [ "1 begincodespacerange\n"
          , "<0000> <FFFF>\n"
          , "0 beginbfchar\n"
          , "0 beginbfrange\n"
          ]
        res = parseUnicodeCMap input
    fmap unicodeCMapCodeRanges res `shouldBe`
      Right [ (ByteString.pack [0, 0], ByteString.pack [255, 255])]

  it "should parse chars" $ do
    let input = ByteString.concat
          [ "0 begincodespacerange\n"
          , "1 beginbfchar\n"
          , "<3A51> <D840DC3E>\n"
          , "0 beginbfrange\n"
          ]
        res = parseUnicodeCMap input
    fmap unicodeCMapChars res `shouldBe`
      Right (Map.fromList [(14929,"\131134")])

  it "should parse multiple chars" $ do
    let input = ByteString.concat
          [ "0 begincodespacerange\n"
          , "1 beginbfchar\n"
          , "<25> <00660066>\n"
          , "endbfchar\n"
          , "1 beginbfchar\n"
          , "<26> <0066006c>\n"
          , "endbfchar\n"
          , "0 beginbfrange\n"
          ]
        res = parseUnicodeCMap input
    fmap unicodeCMapChars res `shouldBe`
      Right (Map.fromList [(37,"ff"), (38, "fl")])

  it "should parse ranges" $ do
    let input = ByteString.concat
          [ "0 begincodespacerange\n"
          , "0 beginbfchar\n"
          , "1 beginbfrange\n"
          , "<0000> <005E> <0020>\n"
          ]
        res = parseUnicodeCMap input
    fmap unicodeCMapRanges res `shouldBe`
      Right [(0,94,' ')]

  it "should parse multiple ranges" $ do
    let input = ByteString.concat
          [ "0 begincodespacerange\n"
          , "0 beginbfchar\n"
          , "1 beginbfrange\n"
          , "<21> <21> <0045>\n"
          , "endbfrange\n"
          , "1 beginbfrange\n"
          , "<22> <22> <0073>\n"
          , "endbfrange\n"
          ]
        res = parseUnicodeCMap input
    fmap (List.sort . unicodeCMapRanges) res `shouldBe`
      Right (List.sort [(33,33,'E'), (34, 34, 's')])

  it "should parse array ranges into char map" $ do
    let input = ByteString.concat
          [ "0 begincodespacerange\n"
          , "0 beginbfchar\n"
          , "1 beginbfrange\n"
          , "<005F> <0061> [<00660066> <00660069> <00660066006C>]\n"
          ]
        res = parseUnicodeCMap input
    fmap unicodeCMapChars res `shouldBe`
      Right (Map.fromList [(95,"ff"),(96,"fi"),(97,"ffl")])

  it "should allow spaces in hex numbers" $ do
    let input = ByteString.concat
          [ "1 begincodespacerange\n"
          , "<0000> <FF FF>\n"
          , "0 beginbfchar\n"
          , "0 beginbfrange\n"
          ]
        res = parseUnicodeCMap input
    fmap unicodeCMapCodeRanges res `shouldBe`
      Right [ (ByteString.pack [0, 0], ByteString.pack [255, 255])]

unicodeCMapDecodeGlyphSpec :: Spec
unicodeCMapDecodeGlyphSpec = describe "unicodeCMapDecodeGlyph" $ do
  it "should take glyph from char map if possible" $ do
    let cmap = UnicodeCMap [] charMap []
        charMap = Map.fromList [(42, "hello")]

    let res = unicodeCMapDecodeGlyph cmap 42
    res `shouldBe` Just "hello"

  it "should be able to decode the first glyph from a range" $ do
    let cmap = UnicodeCMap [] mempty [(10, 15, '1')]

    let res = unicodeCMapDecodeGlyph cmap 10
    res `shouldBe` Just "1"

  it "should be able to decode the last glyph from a range" $ do
    let cmap = UnicodeCMap [] mempty [(10, 15, '1')]

    let res = unicodeCMapDecodeGlyph cmap 15
    res `shouldBe` Just "6"

  it "should be able to decode a glyph from a middle of a range" $ do
    let cmap = UnicodeCMap [] mempty [(10, 15, '1')]

    let res = unicodeCMapDecodeGlyph cmap 11
    res `shouldBe` Just "2"

  it "should not decode a glyph before a range" $ do
    let cmap = UnicodeCMap [] mempty [(10, 15, '1')]

    let res = unicodeCMapDecodeGlyph cmap 9
    res `shouldBe` Nothing

  it "should not decode a glyph after a range" $ do
    let cmap = UnicodeCMap [] mempty [(10, 15, '1')]

    let res = unicodeCMapDecodeGlyph cmap 16
    res `shouldBe` Nothing

unicodeCMapNextGlyphSpec :: Spec
unicodeCMapNextGlyphSpec = describe "unicodeCMapNextGlyph" $ do
  it "correctly handles multibyte ranges" $ do
    let cmap = UnicodeCMap [("\0\0", "\1\1")] mempty []
    let Just (code, rest) = unicodeCMapNextGlyph cmap "\1\0rest"
    rest `shouldBe` rest
    code `shouldBe` 256
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module Main
(
  main
)
where

import qualified Test.UnicodeCMap
import qualified Test.Parser
import qualified Test.FontDescriptor

import Test.Hspec

main :: IO ()
main = hspec $ do
  Test.UnicodeCMap.spec
  Test.Parser.spec
  Test.FontDescriptor.spec






