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This program is distributed in the hope that it will be useful, but WITH-
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Additional notes:
1. This document describesLPX2TEX, a command-line utility to convert
IATEXPIX's LPX le format to T gX-compatible formats. IATEXPIX? is a
GUI-based BTEX drawing tool for EEPIC and PGF [ 1].

2. Every peculiarities in this program/document and eyebrows-raising mech-
anisms in it is strictly my own quirkiness. None of thenP, unless expressly
stated, re ects or intended to re ect any property of LATEXPIX. More-
over, LPX2TEX's code heavily depends on certain assumptions, guesses
and simpli cations | made about behavior of codes | can't examine, and
thus can't be guaranteed bug-free.

a http://beurden.cjb.net/latexpix/
b Including the \L ATEXP 1X" type design.
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Chapter 1

Global Declarations

This chapter lists some non-library de nitions that will be used throughout the document. The
de nitions are stored in a globally-referenced header le. All enumerated object attributes and
possible values are protected in a separate namespace.

"global.h"  3a
hProgram notice 8ci
#ifndef GLOBAL_H
#define GLOBAL_H
hglobal: Library headers inclusion 4ai
hglobal: Basic data types 4bi
hglobal: Macro de nitions 3c, ... i
hglobal: Constant prototypes 5d, ... i
namespace OPT {

hglobal: Attribute and enumeration prototypes 6b, ... i

}
hglobal: Structure declarations 10a, ... i
hglobal: Class declarations 10bi
hglobal: Variable prototypes 12b, ... i
hglobal: Procedure prototypes 13b, ... i
hglobal: Format-dependent de nitions 22ai
#endif // GLOBAL_H

"global.cpp” 3b
hProgram notice 8ci
#include "global.h"
hglobal: Constant declarations 6a, ... i
hglobal: Variable declarations 13a, ... i
namespace OPT {
hglobal: Attribute and enumeration declarations 7a, ... i

}

First of all, we declare version number, to make clear which bug occur on what veion of
LPX2TEX , .

hglobal: Macro de nitions 3ci
#define L2TVERSION "0.3"

Code section de ned in section 3c, 4c, 5abc .
Code section used in section 3a.

1.1 Library Headers

LPX2TEX is written primarily in C ++ C++ Standard Template Library will be heavily used for
le/stream access, its data structures and several iterator algorithms.
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hglobal: Library headers inclusion 4ai

/I Libraries
#include <iostream> /I General 1/0
#include <fstream> /I File 1/0O

#include <deque>
#include <string>
#include <algorithm>
#include <values.h>
#include <math.h>
using namespace std;

Code section used in section 3a.

1.2 Basic Data Types

Other than integer-typed attributes, objects in LATEXP1X also store attributes of other types, like
color and coordinates.

hglobal: Basic data types 4bi
/I typedefs and non-object structs
typedef unsigned long int ULONG;
typedef unsigned int UINT;
typedef float UFLOAT,;

typedef ULONG COORDINATE;
typedef ULONG COLOR,;

Code section used in section 3a.

hglobal: Macro de nitions 4ci

#define COORD(x,y) ((UINT)(X)<<16 | (UINT)(y))

#define XVAL(xy)  ((UINT)(((xy)>>16)&0xffff))

#define YVAL(xy)  ((UINT)(((xy) )&Oxffff))

#define RGB(r,g,b) (((UINT)(r)<<16) | ((UINT)(g)<<8 ) | ((UINT)(b)))
#define RVAL(rgb) ((UINT)(((rgb)>>16)&0xff))

#define GVAL(rgb) ((UINT)(((rgb)>>8 )&O0xff))

#define BVAL(rgb) ((UINT)(((rgb) )&0xff))

Code section de ned in section 3c, 4c, 5abc .
Code section used in section 3a.
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1.3 Miscellaneous

hglobal: Macro de nitions 5ai
#define ARRAYNUMBER(array) (sizeof(array)/sizeof(array[0]))
#define ERROR(S) { cout << "ERROR: " << S << endl; \
exit(EXIT_FAILURE); }
#define INFO(S) { cout << "INFO : " << S << endl; }
#define MAX(a,b) (((a)>(b))?(a):(b))
#define MIN(a,b) (((a)>(b))?(b):(a))
#define MAX3(a,b,c) (((a)>(b))?(MAX(a,c)):(MAX(b,c)))
#define MIN3(a,b,c) (((a)>(b))?(MIN(b,c)):(MIN(a,c)))
#define MID(a,b) (MIN(a,b) + ((MAX(a,b) - MIN(a,b)) / 2))

#ifdef DEBUG
#define D(S) { cout << "DEBUG: " << S << endl; }
#define V(S) { cout << "TRACE: " << #S << "™ " << S << endl; }
#define C(S) { cout << "EXEC : " << #S << endl; S; }
#else
#define D(S)
#define V(S)
#define C(S)
#endif ~// DEBUG

Code section de ned in section 3c, 4c, 5abc.
Code section used in section 3a.

These macros are used to get appropriate textual representation of several datgpes. ..

hglobal: Macro de nitions 5bi
/I Stringizing macros
#define COORD_CSTR(T,C)  (sprintf(charBuf,T,XVAL(C),YVAL(C))?charBuf:\0")
#define COLOR_CSTR(T,C,M) (sprintf(charBuf, T,RVAL(C)*M,GVAL(C)*M,BVAL(C)*M)?charBuf:\0’)

#define CSTR1(T,V) (sprintf(charBuf,T,V)?charBuf:\0")
#define CSTR2(T,V1,V2) (sprintf(charBuf,T,V1,V2)?charBuf:\0")
#define STR1(T,V) (string(CSTR1(T,V)))

#define STR2(T,V1,V2) (string(CSTR2(T,V1,V2)))

Code section de ned in section 3c, 4c, 5abc .
Code section used in section 3a.

. and coordinate conversion macros.

hglobal: Macro de nitions 5ci
#define LL_XTRANS(C) (C - XVAL(minGlobalBoundary))
#define LL_YTRANS(C) (YVAL(maxGlobalBoundary) - C)

Code section de ned in section 3c, 4c, 5abc.
Code section used in section 3a.

hglobal: Constant prototypes 5di

extern const char PATHSEP,
HEX_SIGN,
NEWLINE,LPX_NEWLINE,
HDR_DELIM,OBJ_DELIM,LPAREN,RPAREN,;

extern const char HDR_DELIMSJ];

extern const char OBJ_DELIMSJ];

extern const char *TEX_NEWLINE;

extern const char *APP_HEADER_STR;

Code section de ned in section 5d, 31c.
Code section used in section 3a.



Adhi Hargo LPX 2TEX - Source Code 6

hglobal: Constant declarations 6ai
const char PATHSEP
const char HEX_SIGN
const char NEWLINE ='\n"
const char LPX_NEWLINE = 0xb9; // Can't have real newline in texts
const char *TEX_NEWLINE = "\ *;
const char HDR_DELIM ='$" ; /I Header information delimiter
const char OBJ_DELIM ‘#' ; I/ Object attributes delimiter
const char LPAREN T ; [/l Key parenthesizers
const char RPAREN =17
const char HDR_DELIMS[] = {HDR_DELIM,LPAREN,\0'};
const char OBJ_DELIMS[] = {OBJ_DELIM,LPAREN,\0'};

const char* APP_HEADER_STR =

\n"\

"LPX2TEX V'L2TVERSION", (C) 2006 Adhi Hargo (" DATE_ ", " TIME_ ") \n"\
" \n"\

"\n";

Code section de ned in section 6a, 32.
Code section used in section 3b.

The following enumeration lists all line interpretations LATEXP1X made. The enuns will be used
quite extensively when building output le.

hglobal: Attribute and enumeration prototypes 6bi
enum HeaderKeys {

sv , uu , bu , HeaderKeysLen
2
enum ObjectTypes {
PlainSquare , PlainRectangle , PlainCircle ,
PlainEllipse , PlainPolygon , PlainSpline ,
PlainDot ,
ShadeSquare , ShadeRectangle , ShadeCircle ,
ShadeEllipse , ShadePolygon , ShadeSpline ,
ShadeDot ,
ColorSquare , ColorRectangle , ColorCircle ,
ColorEllipse , ColorPolygon , ColorSpline ,
ColorDot ,
PlainLine , VectorLine , PlainArrow ,
PlainEllipseArc ~ , PlainCircularArc , PlainBezier ,
PlainOval ,
PlainText , PlainFrameBox ,
Plainimage )
GlobalOptions ,

ObjectTypesLen = GlobalOptions,
ObjectUnknown = GlobalOptions
b
extern const char* HeaderKeysStr[];
extern const char* ObjectTypesStr[];

Code section de ned in section 6b, 7b, 8b, 14b, 15b .
Code section used in section 3a.



Adhi Hargo LPX 2TEX - Source Code

hglobal: Attribute and enumeration declarations 7ai
const char* HeaderKeysStr[] = {
"[sv]","[uu]","[bu]"

h

const char* ObjectTypesStr[] = {

"PlainSquare" , "PlainRectangle” , "PlainCircle" ,
"PlainEllipse” , "PlainPolygon" , "PlainSpline" ,
"PlainDot" ,

"ShadeSquare" , "ShadeRectangle” , "ShadeCircle" ,
"ShadeEllipse" , "ShadePolygon" , "ShadeSpline" ,
"ShadeDot" ,

"ColorSquare” , "ColorRectangle"” , "ColorCircle" ,
"ColorEllipse" , "ColorPolygon” , "ColorSpline" ,
"ColorDot" ,

"PlainLine" , "VectorLine" , "PlainArrow" ,
"PlainEllipseArc" , "PlainCircularArc" , "PlainBezier" ,
"PlainOval" ,

"PlainText" , "PlainFrameBox" ,

"Plainlmage" ,

"GlobalOptions"

h

Code section de ned in section 7a, 8a, 15a, 16a.
Code section used in section 3b.

hglobal: Attribute and enumeration prototypes 7bi
enum LineTypes { psSOLID , psDOT , psDASH, LineTypesLen },
enum FontStyles { fsSNORMAL , fsBOLD , fsITALIC , fsBOLDITALIC , FontStylesLen};
enum StandardColors {

clBlack , clOlive , cIMaroon , clGray ,
clSilver , clWhite , cINavy , ClGreen
cIBlue , ClPurple , clTeal , clLime ,
clRed , clYellow , clAqua , ClFuchsia , StandardColorsLen
h
enum TextAlignments {
Left = 0x0001,
Right = 0x0002,
HCenter = 0x0004,
Top = 0x0008,
Bottom = 0x0010,
VCenter = 0x0020
3

extern const char* LineTypesStr[];

extern const char* FontStylesStr[];

extern const char* StandardColorsStr[];
extern const COLOR StandardColorsVal[];

Code section de ned in section 6b, 7b, 8b, 14b, 15b .
Code section used in section 3a.
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hglobal: Attribute and enumeration declarations 8ai
const char* LineTypesStr[] = { "psSOLID","psDOT","psDASH"};

const char* FontStylesStr[] =
{ "fsSNORMAL","fsBOLD","fsITALIC","fsBOLDITALIC" };

const char* StandardColorsStr[] = {

"clBlack" , "clOlive" , "clMaroon" , "clGray"
"clSilver" , "clwhite" , "cINavy" , "clGreen"
"cIBlue" , "clPurple" , "clTeal" , "clLime"
"clRed" , "clyellow" , "clAqua" , "clFuchsia"

2

const COLOR StandardColorsVal[] = {

0x000000 , O0x550000 , 0Ox550000 , 0x555555,
Oxaaaaaa , Oxffffff , 0x000055 , 0x005500,
0x0000ff , 0x550055 , 0x005555 , 0x00ff00,
0xff0000 , Oxffffo0 , OxOOffff , OxffOOff

I

Code section de ned in section 7a, 8a, 15a, 16a.
Code section used in section 3b.

hglobal: Attribute and enumeration prototypes 8bi
enum {

OUTTYPE_PST = 0x0001,
OUTTYPE_EPS = 0x0002
5
enum {
TEXENV_MIN = 0x0000,
TEXENV_FIG = 0x0001,
TEXENV_CAPT = 0x0002,
TEXENV_FULL = TEXENV_FIG|TEXENV_CAPT
5
enum {
FILE_UPDATELIST = 0x0001, // Only updates sequence of figures
FILE_UPDATEALL = 0x0002 /I Updates the whole file
h

Code section de ned in section 6b, 7b, 8b, 14b, 15b .
Code section used in section 3a.

This NUWEB macro is placed at the beginning of each source code:

hProgram notice 8ci

/***
LPX2TEX (C) 2006 Adhi Hargo.
NOTICE: This file is an extract of LPX2TEX.W.
Do not place modifications here, as it may
be overwritten on subsequent NUWEB runs on
the source.
***/

Code section used in section 3ab, 12a, 22b, 31a .

Other de nitions will be added throughout the next several sections. The reader is advised to
refer to indices on last couple of pages in this document to look up de nitions and uses of the
many identi ers or macros used in LPX2TEX. Unindexed identi ers are local to its containing
procedure, so whenever one is found, nding code sections with the same name before it, or dar
code sections containing the identi er will surely help.



Chapter 2
IATEXP1X's File Format

To build utility of this kind, we must rst understand the general pattern of any pos sible input
le format, in this case IATEXPIX's LPXformat. We start by creating all object types available,
save them in oneLPX le, and restructure their textual representations to nd one logical pattern.
The le's header contains general setting for the whole document. It is followed by olfect list,
which is the main thing we must focus our attention on. Following is a portion of aforementioned
restructurized le.

#PlainSquare [pc] [pw] [ds] [ps]
#PlainRectangle [pc] [pw] [ds] [ps]
#PlainCircle [pc] [pw] [ds]

#PlainEllipse [pc] [pw] [ds]
#PlainPolygon [pc] [pw] [ds] [ps]
#PlainSpline [pc] [pw]

#PlainDot [pc] [pw] [ds] [ps]
#ShadeSquare [pc] [pw] [sh]
#ShadeRectangle  [pc] [pw] [sh]
#ShadeCircle [pc] [pw] [sh]
#ShadeEllipse [pc] [pw] [sh]
#ShadePolygon [pc] [pw] [sh]
#ShadeSpline [pc] [pw] [sh]
#ShadeDot [pc] [pw] [sh]
#PlainLine [pc] [pw] [ds] [ps]
#VectorLine [pc] [pw] [ds]
#PlainArrow [pc] [pw] [ds] [ps]

#PlainEllipseArc  [pc] [pw] [ds]
#PlainCircularArc  [pc] [pw] [ds]

#PlainBezier [pc] [pw] [pb]

#PlainOval [pc] [pw] [ds] [or]

#PlainText [pc] [fs] [tr]
#PlainFrameBox [pc] [fs] [ta] [tr]

Several totally-omitted columns are for node-coordinates and boundary points. Ol#cts like a
line or a square have two coordinate-pairs, but other types like polygon naturdly can have more
than a couple, while still others like a PlainText have only one. Most recognized attributes will be
parsed, but not all of them will be used. This may cause marked di erence betweeh PX2TEX's
conversion result and ATEXP1X's own, but not necessarily a Bad Thing.

2.1 LPXFile Header

LPX le header contains only a handful of key/value pairs, but most of them are crucial for can-
version process. These keys are:

~ sv. \Script version", maybe? This does seem signi cant to the way BTEXPIX interprets the
le. LATEXP1X (CTAN Rel.24 & 25) warns user on reading anLPX le containing any integer
value of this key other than 3, that the le might be obsolete and unreadable. This header
information will eventually be used by LPX2TEX to keep its compatibility with LATEXP1X
on any further development.

uu. IATEX's picture \unitlength variable. Modifying this practically scales up or down
the gure; some values make resulting image incomprehensible. Due t®TEXP1X's storing
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the value without hint regarding length unit, it is inferred that L ATEXP1X's \unitlength  is
always in millimeters.

" bu. Build number of IATEXPIX executable creating the le.
All three of them are stored in a common structure, below.

hglobal: Structure declarations 10ai
struct LPXFileHeader {
LPXFileHeader(UINT s = 1, UFLOAT u = 0.25, UINT b = 9999)
{sv=suu=u bu=b;}

UINT  sv;
UFLOAT uu;
UINT  bu;

kh

Code section de ned in section 10a, 1labcd.
Code section used in section 3a.

2.2 Object Types in LATEXPIX

2.2.1 Generic Object Class

Here's the general structure of objects in ATEXP1X. All of them have color information (except
Plainimage, node-coordinates list, and a pair of boundary-coordinates. For the sake of simjulity,

| want as short inheritance hierarchy as possible, so instead of \real" polynorphism, the code will
use a mechanism where it gures out an object by its type ID. Every other attributes of an object
are stored in a separate structure it contain. Coordinate informations says in the class because |
want all automatic construction and destruction done in one module; coordinate inbrmations are
the only substructures of the object that is stored in the heap memory, which needs to benanually
allocated and recollected.

hglobal: Class declarations 10bi
class LPXObject {
public:
LPXObject();
~LPXObject();

UINT type;

LPXAttribute *attrs;

deque<COORDINATE> *nodes;

COORDINATE *boundaries;
private:

LPXObject(const LPXObject&);

b
Code section used in section 3a.

hinlpx: Object class de nition 10ci
LPXObject::LPXObject() {
nodes = new deque<COORDINATE>();
boundaries = new COORDINATE[2];
}
LPXObject::~LPXObject() {
delete nodes;
delete [] boundaries;
delete attrs;

}

Code section used in section 12a.
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hglobal: Structure declarations 1lai
struct LPXAttribute {
COLOR pc;
I3

Code section de ned in section 10a, 11abcd .
Code section used in section 3a.

2.2.2 Specialized Types

Geometric Objects.  All geometric objects have a few general attributes, like line-width, dot/dash
spacing, and line style. | ignore the[as] (\arrow style") attribute of PlainArrow, because it's al-
ready encoded in node list, even though the encoding itself doesn't seem to work right. ..

hglobal: Structure declarations 11bi
struct LPXGeometryAttribute:public LPXAttribute {
UINT pw; // line width
UINT ps; // line style
UINT pb; /I bezier approximation
UINT sh; // grayscale level ("shade" level)
UINT ds; // dot/dash spacing
UINT or; // rectangle edge-roundness (for PlainOval)

h

Code section de ned in section 10a, 1labcd .
Code section used in section 3a.

Text Objects.  Text objects don't have any geometric-object speci ¢ informations. Instead,
they have attributes like font style, text string and text alignment.

hglobal: Structure declarations 1ici
struct LPXTextAttribute:public LPXAttribute {
UINT fs; /I font style
UINT ta; // text alignment
string tx; // the text
bool ml; /I multiline text?

I

Code section de ned in section 10a, 1labcd.
Code section used in section 3a.

Image Objects. Image objects have a totally di erent set of attributes, other than the coor-
dinates.

hglobal: Structure declarations 11di
struct LPXImageAttribute:public LPXAttribute {
UINT iw; // image width
UINT ih; // image height
string in; // image filename

h

Code section de ned in section 10a, 1labcd.
Code section used in section 3a.



Chapter 3

Input Processing

Here, we de ne LPX2TEX's input mechanism: what it does to each lines of input le to build
an internal representation of the whole canvas. This and subsequent chapters deal thiall of its
operation, which will be contained in one le:

"inlpx.cpp"  12a
hProgram notice 8ci
#include "global.h"
hinlpx: Object class de nition 10ci
hinlpx: Input processing procedures 14a, ... i
hinlpx: Internal computations 21di

3.1 Program State Variables

This program is meant to be at least mildly con gurable by a user through command-ine switches,
which means it can only process one le at a time. At some point, | actually imagine it can gobble
multiple input- le arguments and process them happily. But | guess not. Anyway, with such
simplicity, we can safely declare as global several program-state variabs.

hglobal: Variable prototypes 12bi
/I Internal representation of input file

extern LPXFileHeader fileHeader;

extern deque<LPXObject*> fileObjects;

extern string fileBaseName,fileFullPath,filePath;
/I Variables defining current state of object parsing =====
extern UINT prvidx,curldx;

extern bool isTypeKnown,isKeyStored;
extern char *charBuf;

extern string curLine,curValue;

extern OPT::Objectkeys curKey;
/I User-supplied arguments
extern UINT  opt_outtype,opt_texenv,opt_fltreat;

/I All-purpose counter variables, INITIALIZE BEFORE USE! ==
extern UINT ijk,I,m,n,0,p;

Code section de ned in section 12b, 21b.
Code section used in section 3a.
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hglobal: Variable declarations 13ai
/I Internal representation of input file
LPXFileHeader fileHeader;
deque<LPXObject*> fileObjects;

string fileBaseName;

string fileFullPath;

string filePath;

/I Variables defining current state of object parsing =====
UINT prvidx = 0;

UINT curldx =0

bool isTypeKnown = false;

bool isKeyStored = false;

char *charBuf = new char[128];
string curLine;

OPT::Objectkeys curKey;

string curValue;

/I User-supplied arguments
UINT  opt_outtype = OPT::OUTTYPE_PST;

UINT opt_texenv = OPT:TEXENV_FULL;

UINT  opt_fltreat = OPT::FILE_UPDATELIST;

/I All-purpose counter variables, INITIALIZE BEFORE USE! ==
UINT  ij,k,I,m,n,0,p;

Code section de ned in section 13a, 21c.
Code section used in section 3b.

3.2 Outer Layer - Global Options

LPX le is a line-based format. I've tried messing with some les; BTEXPIX goesEAccessViolation
on even a single misplaced newline character. This makes the job a lot easier, because can use
STL string 's getline()  operation.

hglobal: Procedure prototypes 13bi
void inLPX();

Code section de ned in section 13b, 16b, 21a .
Code section used in section 3a.
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hinlpx: Input processing procedures 14ai

void inLPX() {

register ifstream fin(fileFullPath.c_str(),ios::binary);
if(!fin) ERROR("Can't open file \"" << fileFullPath << "\"");

/* Read header
getline(fin,curLin
curldx = prvldx

if((curLine[curldx] '= HDR_DELIM) ||
((curldx = curLine.find(OPT::ObjectTypesStr[OPT::GlobalOptions]))

line */
e);
= 0’

{ goto inLPXFail; }

for(i = 0; i < OPT::HeaderKeysLen; ++i) {

for " << OPT::HeaderKeysStr[i]);
j = curLine.find(OPT::HeaderKeysStr[i],curldx);
if(j == string::npos) { goto inLPXFail; }

D("Looking

else

{ ] += strlen(OPT::HeaderKeysStr[i]); }

k = curLine.find_first_of(HDR_DELIMS,));

curValue = curLine.substr(j,k - j);

switch(i) {

case OPT:sv: fileHeader.sv = atoi(curValue.c_str());

case OPT::uu: fileHeader.uu
case OPT::bu: fileHeader.bu

}

while(getline(fin,curLine)) {

LPXObject *curObj = inLPXObj();

if(curObj == NULL)

{ INFO("Input skipped: "

else

{ fileObjects.push_back(curObj); }

}

atof(curValue.c_str());
atoi(curValue.c_str());

INFO("Found " << fileObjects.size() << " objects.")

iNLPXOK : fin.close(); return;
inLPXFail: fin.close(); ERROR("Invalid file header.");

}

Code section de ned in section

14a, 17.

Code section used in section 12a.

3.3 Inner Layer - Object Translations

<< curLine.substr(1,curLine.find([) - 1)) }

string::npos))

These constants will help guring out structure of an object's textual representation:

hglobal: Attribute and enumeration prototypes 14bi

enum ObjectBoundK

eys {

bl , b2 , b3 , b4 , ObjectBoundKeysLen

2

enum {
X,y

2

enum ObjectKeys {

pc, pw, ds, ps, sh, pb, or, fs, ta, tx, iw, ih, in, ObjectKeysLen

h

extern const char* ObjectBoundKeysStr[];

extern const char* ObjectKeysStr[];

extern const char* ObjectCoordKeysStr(];

extern const UINT KeyLen;

Code section de ned in section
Code section used in section 3a.

6b, 7b, 8b, 14b, 15b .

14



Adhi Hargo LPX 2TEX - Source Code 15

hglobal: Attribute and enumeration declarations 15ai
const char* ObjectBoundKeysStr[] = {
"[b1]","[b2]","[b3]","[b4]"

3

const char* ObjectCoordKeysStr[] = {
Ty

2

const char* ObjectKeysStr[] = {
“[pc]", [pw]", [ds]", [ps]", [shl",
“[pb]",for]", [fs]","[tal", [tx",
"liw]","[ih]","[in]"

const UINT KeyLen = 4;

Code section de ned in section 7a, 8a, 15a, 16a.
Code section used in section 3b.

This array maps an object with its sequence of keys. It is made directly from therestructurized
le mentioned in 8 (with a little help of regex and pattern- lling) and used as condition before
each search attempt. Each object type in ATEXP1X uses di erent sets of attributes, and looking
for unneeded keys is a sure waste of computation time. There are more space-friendly nhanisms

I know, one oft-referred source isCompiler Design in C (Allen Holub, 1992), but this one is the
fastest to code.

hglobal: Attribute and enumeration prototypes 15bi
extern const UINT ObjectKeysMap[ObjectTypesLen][ObjectKeysLen];

Code section de ned in section 6b, 7b, 8b, 14b, 15b .
Code section used in section 3a.
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hglobal: Attribute and enumeration declarations 16ai
/I Key mapping
const UINT ObjectKeysMap[ObjectTypesLen][ObjectKeysLen] = {
/I pc, pw, ds, ps, sh, pb, or, fs, ta, tx, iw, ih, in

{1,1,1,1,0,0,0,0,0,0,0,0,0},
{1,1,1,0,0,0,0,0,0,0,0,0,0},
{1,1,1,0,0,0,0,0,0,0,0,0,0},
{1,1,1,0,0,0,0,0,0,0,0,0,0},
{1,1,1,1,0,0,0,0,0,0,0,0,0},
{1,1,0,0,0,0,0,0,0,0,0,0,0},
{1,1,1,1,0,0,0,0,0,0,0,0,0},
{1,1,0,0,1,0,0,0,0,0,0,0,0},
{1,1,0,0,1,0,0,0,0,0,0,0,0},
{1,1,0,0,1,0,0,0,0,0,0,0,0},
{1,1,0,0,1,0,0,0,0,0,0,0,0},
{1,1,0,0,1,0,0,0,0,0,0,0,0},
{1,1,0,0,1,0,0,0,0,0,0,0,0},
{1,1,0,0,1,0,0,0,0,0,0,0,0},
{1,1,0,0,0,0,0,0,0,0,0,0,0},
{1,1,0,0,0,0,0,0,0,0,0,0,0},
{1,1,0,0,0,0,0,0,0,0,0,0,0},
{1,1,0,0,0,0,0,0,0,0,0,0,0},
{1,1,0,0,0,0,0,0,0,0,0,0,0},
{1,1,0,0,0,0,0,0,0,0,0,0,0},
{1,1,0,0,0,0,0,0,0,0,0,0,0},
{1,1,1,1,0,0,0,0,0,0,0,0,0},
{1,1,1,0,0,0,0,0,0,0,0,0,0},
{1,1,1,1,0,0,0,0,0,0,0,0,0},
{1,1,1,0,0,0,0,0,0,0,0,0,0},
{1,1,1,0,0,0,0,0,0,0,0,0,0},
{1,1,0,0,0,1,0,0,0,0,0,0,0},
{1,1,1,0,0,0,1,0,0,0,0,0,0},
{1,0,0,0,0,0,0,1,0,2,0,0,0},
{1,0,0,0,0,0,0,1,1,2,0,0,0},
{0,0,0,0,0,0,0,0,0,0,1,1,2}

k

Code section de ned in section 7a, 8a, 15a, 16a.
Code section used in section 3b.

The 2's in the map are intended for keys that need. . .\special" treatment. To know what it is,
the curious only need to check ATEXPIX's response to a text object that contains certain number
of spaces,[tl s and[tx] s (Hint: it's ambiguous grammar). Results vary, though. See page 17
for a perilous attempt to make peace with \The Delimiter Quirk" , .

hglobal: Procedure prototypes 16bi
LPXObject *inLPXObj();

Code section de ned in section 13b, 16b, 21a .
Code section used in section 3a.

It should be noted that this procedure brings along several assumptions about input le:
" It's always possible for object attributes not to be written in any part icular order. With all
the keys, why should it?

It's always possible to incorporate newline character on attribute valuesn a more texteditor-
friendly way, and get rid of the ambiguous grammar problem.

Coordinates are assumed to be always written in pairs and in linear order,@gardless of their
index. In addition, node coordinates are assumed to be written before boundary codmates.

One nal assumption is: regardless ofLPX le format development, each object type will
always contain at mostone user-entered arbitrary alphanumeric string. If that's not the case,
maybe it'll take a full- edged context-sensitive grammar parser to read the |e robustly.
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hinlpx: Input processing procedures 17i
LPXObject *inLPXObj() {

}

LPXObject *obj = new LPXObject();
curldx = 0;

if(lcurLine[curldx] == OBJ_DELIM)
{ goto inLPXObjFail; }

prvidx = ++curldx;
while(isalpha(curLine[curldx]) && curldx != curLine.size())
{ ++ curldx; }
curValue = curLine.substr(prvidx,curldx - prvidx);
for(i = 0; i < OPT::ObjectTypesLen; ++i) {
if(curValue == OPT::ObjectTypesStr[i])
{ break; }
}
obj->type = i;
if(i <= OPT::PlainOval)
{ obj->attrs = new LPXGeometryAttribute();D("Geometric: " << curValue) }
else if(i <= OPT::PlainFrameBox)
{ obj->attrs = new LPXTextAttribute(); D("Text ;" << curValue) }
else if(i <= OPT::Plainimage)
{ obj->attrs = new LPXImageAttribute();  D("Image
else { goto inLPXObjFail; }

<< curValue) }

hinLPXObj: Parsing keys 18, ... i

if(lcurLine[curldx] == OBJ_DELIM)

{ goto inLPXObjFail; }

inLPXObjOK : { return obj; }
inLPXObjFail: { delete obj; return NULL; }

Code section de ned in section 14a, 17.
Code section used in section 12a.

LPX2TEX parses an object-representation line both from fore and aft of the string, wich ends
up on a substring potentially ambiguous when parsed linearly.
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hinLPXObj: Parsing keys 18i
/I Parsing boundaries
j = obj->type; m = MAXINT; n = 0;
for(i = OPT::ObjectBoundKeysLen-1; i < OPT::ObjectBoundKeysLen; --i) {
curldx = curLine.rfind(OPT::ObjectBoundKeysStr[i],m);
if(curldx == string::npos) { goto inLPXObjFail; }
else { m = MIN(m,curldx); curldx += OPT:KeyLen; }
prvidx = curLine.find_first_of(OBJ_DELIMS,curldx);
if(prvidx == string::npos) { goto inLPXObjFail; }
((UINT*)(charBuf))[i] = atoi(curLine.substr(curldx,prvidx-curldx).c_str());

}
obj->boundaries[0] = COORD(((UINT*)(charBuf))[0],((UINT*)(charBuf))[1]);
obj->boundaries[1] = COORD(((UINT*)(charBuf))[2],((UINT*)(charBuf))[3]);
/I Parsing nodes
while(true) {
for(i = OPT:y; i == OPTxy || i == OPT:x; --i) {
curldx = curLine.rfind(OPT::ObjectCoordKeysStr[i],curldx);

if(curldx == string::npos) { goto inLPXObjCoordFinish; }
m = MIN(m,curldx);

curldx = curLine.find(RPAREN,curldx) + 1;

prvldx = curLine.find_first_of(OBJ_DELIMS,curldx);
if(prvldx == string::npos) { goto inLPXObjFail; }

((UINT*)(charBuf))[i] = atoi(curLine.substr(curldx,prvidx-curldx).c_str());
}
obj->nodes->push_front(COORD(((UINT*)(charBuf))[OPT::x],
((UINT*)(charBuf))[OPT::y]));

}
inLPXObjCoordFinish:

Code section de ned in section 18, 19.
Code section used in section 17.

18
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hinLPXObj: Parsing keys 19i

/I Parsing main attributes
for(i = 0; i < OPT::ObjectKeysLen; ++i) {
if(OPT::ObjectKeysMap([j][i] == 0) { continue; }

D("Looking for " << OPT::ObjectKeysStr[i])

curldx = curLine.find(OPT::ObjectKeysStr[i],n);

if(curldx == string::npos) { goto inLPXObjFail; }

else { curldx += OPT:KeyLen; n = MAX(n,curldx); }

if(OPT::ObjectKeysMap][j][i] == 1) {

prvldx = curLine.find_first_of(OBJ_DELIMS,curldx);

if(prvldx == string::npos) { goto inLPXObjFail; }

curValue = curLine.substr(curldx,prvidx-curldx);
}
else if(OPT::ObjectkeysMap([j][i] == 2) {

curValue = curLine.substr(n,m-n);
}
else { goto inLPXObjFail; }
V(curValue)
switch(i) {
case OPT:pc: hinLPXObj: Store color value 20ai

break;
case OPT:pw: ((LPXGeometryAttribute*)(obj->attrs))->pw = atoi(curValue.c_str()); break;
case OPT:ds: ((LPXGeometryAttribute*)(obj->attrs))->ds = atoi(curValue.c_str()); break;
case OPT:ps: hinLPXObj: Store linestyle value 20bi
break;

case OPT:sh: ((LPXGeometryAttribute*)(obj->attrs))->sh = atoi(curValue.c_str()); break;
case OPT:pb: ((LPXGeometryAttribute*)(obj->attrs))->pb = atoi(curValue.c_str()); break;
case OPT:or: ((LPXGeometryAttribute*)(obj->attrs))->or = atoi(curValue.c_str()); break;
case OPT:fs: hinLPXObj: Store fontstyle value 20ci

break;
case OPT:ta: hinLPXObj: Store text alignment value 20di
break;
case OPT:tx: hinLPXObj: Store text value 20ei break;
case OPT:iw: ((LPXImageAttribute*)(obj->attrs))->iw = atoi(curValue.c_str()); break;
case OPT:ih: ((LPXImageAttribute*)(obj->attrs))->ih = atoi(curValue.c_str()); break;
case OPT:in: ((LPXImageAttribute*)(obj->attrs))->in = curValue; break;

}
}

Code section de ned in section 18, 19.
Code section used in section 17.

Color value must be stored in a di erent manner, because ATEXPIX accepts both descriptive
and (the more straightforward) hexadecimal values. Another idiosyncrasy mustbe dealt with is
that LATEXP1X stores RGB value in an |IMO| unconventional manner (e.g. the usual RGB red
is 0x00ff0000 , but LATEXPIX stores it as 0x000000ff ). Thus the counterintuitive scan pattern,
below.
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hinLPXObj: Store color value 20ai

for(k = 0; k < OPT::StandardColorsLen; ++k) {
if(curValue == OPT::StandardColorsStr[k])
{ break; }

}

if(k '= OPT::StandardColorsLen)

{ obj->attrs->pc = OPT::StandardColorsVal[k]; }

else if(curValue.size() == 9 && curValue[0] == HEX_SIGN){
register UINT r,g,b;
strepy(charBuf,curValue.substr(3).c_str());
if (sscanf(charBuf,"%2x%2x%2x",&b,&g,&r) = 3)
{ goto inLPXObjFail; }
obj->attrs->pc = RGB(r,g,b);

}

else { goto inLPXObjFail; }

Code section used in section 19.

hinLPXObj: Store linestyle value 20bi

for(k = 0; k < OPT:.LineTypesLen; ++k) {
if(curValue == OPT::LineTypesStr[k])
{ break; }

}

if(k '= OPT::LineTypesLen)

{ ((LPXGeometryAttribute*)(obj->attrs))->ps = k; }

else { goto inLPXObjFail; }

Code section used in section 19.

hinLPXObj: Store fontstyle value 20ci

for(k = 0; k < OPT::FontStylesLen; ++k) {
if(curValue == OPT::FontStylesStr[k])
{ break; }

}

if(k '= OPT::FontStylesLen)

{ ((LPXTextAttribute*)(obj->attrs))->fs = k; }

else { goto inLPXObjFail; }

Code section used in section 19.

hinLPXObj: Store text alignment value 20di
((LPXTextAttribute*)(obj->attrs))->ta =

((curValue[0] == 'I'"?0PT::Left:
(curValue[0] == 'r')?0OPT::Right:
OPT::HCenter) |
((curvalue[l] == '1)?0PT::Top:
(curValue[l] == 'b")?OPT::Bottom:
OPT::VCenter);

Code section used in section 19.

Just an experiment: for some planned output format, | found di culty dealing with di ering
characteristics of an\hbox and a\vbox, being a novice TEXer myself. The best | could do now is
to give di erent treatment to single-line and multi-line text.

hinLPXObj: Store text value 20ei
((LPXTextAttribute*)(obj->attrs))->tx = curValue;
((LPXTextAttribute*)(obj->attrs))->ml = (curValue.find(LPX_NEWLINE) == string::npos &&
curValue.find(TEX_NEWLINE) == string::npos)?
false:true;

Code section used in section 19.



Adhi Hargo LPX 2TEX - Source Code 21

3.4 Internal Computations

Internal object representations constructed by procedures in§3 often are still inadequate to ef-
ciently realize a reasonable nal representation. There need to be an additional procedag of
these data, to get satisfying result. Currently, this additional processing consst only of boundary
computation which seems, no matter what the output format is, indispensable.

3.4.1 Boundary Determination

hglobal: Procedure prototypes 21ai
void computeBoundary();

Code section de ned in section 13b, 16b, 21a.
Code section used in section 3a.

This particular function will store its result in a global variable,

hglobal: Variable prototypes 2ibi
extern COORDINATE minGlobalBoundary,maxGlobalBoundary;

Code section de ned in section 12b, 21b .
Code section used in section 3a.

hglobal: Variable declarations 2ici
COORDINATE minGlobalBoundary = O;
COORDINATE maxGlobalBoundary = 0;

Code section de ned in section 13a, 21c.
Code section used in section 3b.

hinlpx: Internal computations 21di
void computeBoundary() {
D("COMPUTING BOUNDARY COORDINATES")
i = j = MAXINT; // coordinate of upper-left limit
k=1=0; /I coordinate of lower-right limit

register deque<LPXObject*>::iterator curObjlter = fileObjects.begin();

while(curObjlter != fileObjects.end()) {
i = MIN3(i,XVAL((*curObjlter)->boundaries[0]),XVAL((*curObjlter)->boundaries[1]));
j = MIN3(j,YVAL((*curObjlter)->boundaries[0]),YVAL((*curObjlter)->boundaries[1]));
k = MAX3(k,XVAL((*curObijlter)->boundaries[0]),XVAL((*curObijlter)->boundaries[1]));
I = MAX3(I,YVAL((*curObjlter)->boundaries[0]),YVAL((*curObjlter)->boundaries[1]));
++curObjlter;

}
minGlobalBoundary = COORD(i,));
maxGlobalBoundary = COORD(K,I);

}

Code section used in section 12a.

A quite important note about boundary checking: it is possible for any IATgX-compatible
format to store boundary coordinates information beyond update-region, so addig new objects
beyond all previous object's boundary may require updating the le thoroughly. Manual updating
is supported, by embedding boundary information in the update-region marker.



Chapter 4

Output Processing: PSTricks

Unlike previous versions, nowLPX2TEX will, by default, outputs a sequence ofPSTricks's macro-
invocations. PSTricks [2] is an excellent RTEX graphics package, allowing seamless inclusion
of high-quality PostScript graphics. Such feat is achieved either by wrappingPostScript codes
in special-purpose ATEX-style macros, or by transparently embedding them in the document.
One issue to remember in using®STricks, though, is that DVIPDFM doesn't support PSTricks-
outputted PostScriptcode [3, §15], so a user will have to go throughdvips ! ps2pdf to combine
IATEXPIX and LPX2TEX. All codes in this section is put into this le:

hglobal: Format-dependent de nitions 22ali
namespace PST {
houtpst: Constant prototypes 22ci

}

houtpst: Procedure prototypes 22e, ... i

Code section used in section 3a.

"outpst.cpp”  22b
hProgram notice 8ci
#include "global.h"
namespace PST {
houtpst: Constant declarations 22di

}

houtpst: Output procedures 23a, ... i

The following constants are used to delimit picture area, for reading and writhg purposes.

houtpst: Constant prototypes 22ci
extern const char *FILEEXT,
*BEGINPIC_STR,
*ENDPIC_STR,
*UPDATE_DELIMITER;

Code section used in section 22a.

houtpst: Constant declarations 22di
const char* FILEEXT = ".pst";
const char* BEGINPIC_STR = "\\begin{pspicture}";
const char* ENDPIC_STR = "\\end{pspicture}";
const char* UPDATE_DELIMITER = "%% [LPX2TEX UPDATE REGION]";

Code section used in section 22b.

4.1 Outer Layer - Target Creation/Update

houtpst: Procedure prototypes 22ei
void outPST();

Code section de ned in section 22e, 24c.
Code section used in section 22a.

This procedure builds output le's general content, and updating only when necessary. Note
that, by default, it seeks for a pair of region markers to determine minimum update region. In its
minimum-update behavior, LPX2TEX preserves any modi cations made beyond marked region.
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houtpst: Output procedures 23ai
void outPST() {

deque<string> outLines;
string outHeader;
outHeader.append("\\psset{");
outHeader.append(CSTR1("unit=%.2fmm" fileHeader.uu));
outHeader.append(",linewidth=1");
outHeader.append("N\center");

deque<LPXObject*>::iterator curObjlter = fileObjects.begin();
while(curObijlter != fileObjects.end()) {
curValue = outPSTODbj(*curObijlter);
if(curValue.size())
{ outLines.push_back(curValue); }
else
{ INFO("Output skipped: " << OPT::ObjectTypesStr[(*curObijlter)->type]) }
++curObjlter;

}

houtPST: Open le, add auxiliary macros when necessary 23b, ... i

}

Code section de ned in section 23a, 25.
Code section used in section 22b.

After gathering every convertible object representations, it opens and scans targete to deter-
mine which regions should be kept intact, and which should be updated.

houtPST: Open le, add auxiliary macros when necessary 23bi
/I Open for read
register fstream fout((filePath + fileBaseName + PST:FILEEXT).c_str(),
ios::inlios::binary);
deque<string> fore_strs,aft_strs;

i = 0; // 0 = before content, 1 = in content, 2 = after content
while(getline(fout,curLine)) {
switch(i){
case O: if(curLine.find(PST::UPDATE_DELIMITER) == string::npos)
{ fore_strs.push_back(curLine); }

else {i=1;}
break;
case 1: if(curLine.find(PST::UPDATE_DELIMITER) != string::npos) { i = 2; }
break;
case 2: aft_strs.push_back(curLine);
break;

}
}
ifi < 2) { opt_fltreat = OPT::FILE_UPDATEALL ; D("Incomplete region marker.") }
fout.close();

Code section de ned in section 23b, 24ab .
Code section used in section 23a.

File update mechanism must take into account a possibility where a user decides to edhis
document in such a way that the canvas' boundary coordinates change but refuse to saae his
modi cation to the resulting le (he may have added a signi cant amount of additiona | objects to
the canvas, or written quite a long caption text). Therefore, in addition to b oundary coordinate
being written in pspicture environment speci er, it is also written in the prepending update-
region delimiter, letting him decide for himself whether he would update the le's pspicture
environment or not. The reason | choose this solution is to free users (myselactually , ) to add
any number of objects RTEXP1X might not support directly, which in the case of PSTricks, there
are lots of them.
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houtPST: Open le, add auxiliary macros when necessary 24ai
i = XVAL(maxGlobalBoundary) - XVAL(minGlobalBoundary);
j = YVAL(maxGlobalBoundary) - YVAL(minGlobalBoundary);
outLines.push_front(string(PST::UPDATE_DELIMITER) +
STR2(" Boundaries: %u %u",i,j));
outLines.push_back(PST::UPDATE_DELIMITER);
D(((opt_fltreat & OPT::FILE_UPDATEALL)?"Update all.":"Update object list."))
if((opt_fltreat & OPT::FILE_UPDATEALL ) || ('fout)) {
outLines.push_front( PST::BEGINPIC_STR +
STR2("(%u,%u)",i,j));
outLines.push_back( string(PST::ENDPIC_STR));
if(opt_texenv & OPT::TEXENV_CAPT) {
outLines.push_back(string("\\caption{EMPTY CAPTIONNabel{fig:") +
fleBaseName + string("}"));
}
if(opt_texenv & OPT::TEXENV_FIG) {
outLines.push_front(outHeader);
outLines.push_front(string("\\begin{figure}[htb]"));
outLines.push_back(string("\\end{figure}"));
}
}
else if(opt_fltreat & OPT::FILE_UPDATELIST) {
outLines.insert(outLines.begin(),fore_strs.begin(),fore_strs.end());
outLines.insert(outLines.end(), aft_strs.begin(), aft_strs.end() );

}

Code section de ned in section 23b, 24ab .
Code section used in section 23a.

The last step is writing an update of target le's content. | know, this is muc h slower than just
plainly updating the whole le. Nonetheless, this mechanism gives more than a litte freedom for
a user to alter converted le because certain ATEX packages likePSTricks does have a lot more
customization features than that provided by any extension of ETEX's own picture environment.

houtPST: Open le, add auxiliary macros when necessary 24bi
/I Close, reopen for write
fout.open((filePath + fileBaseName + PST::FILEEXT).c_str(),
ios::outlios::binarylios::trunc);
if(!fout.is_open()) ERROR("Can't open file \'"" << fileFullPath << "\"");

deque<string>::iterator curLinelter = outLines.begin();
while(curLinelter != outLines.end()) {

fout << (*curLinelter) << "\n";

++curLinelter;

}

fout.close(); INFO("PSTricks output written to " <<
(flePath + fileBaseName + PST::FILEEXT));

Code section de ned in section 23b, 24ab .
Code section used in section 23a.

4.2 Inner Layer - Object Translations

houtpst: Procedure prototypes 24ci
const string outPSTODbj(const LPXObject *);

Code section de ned in section 22e, 24c.
Code section used in section 22a.
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houtpst: Output procedures 25i
const string outPSTObj(const LPXObject *obj) {
static string os; // Object string
static deque<COORDINATE>::iterator curCoord;
static string *curStr; // For use by text objects
os.clear();

m = obj->type;
houtPSTObj: Construct object shape 26ali
houtPSTObj: Construct object attributes 29ai

OUtPSTObjOK : { return string("\\pscustom{")+os+string("}"); }
outPSTSpcOK : { return os; } // For objects requiring special treatment
outPSTODbjFail: { return " }

Code section de ned in section 23a, 25.
Code section used in section 22b.

25
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4.2.1 Shape-construction

In the rst phase, all types are grouped based on their shapes. We use theswitch sliding" trick
in both phases, to keep resulting binary at reasonable size ( 200K, compared to 600K by code
duplication on each switch cases). Object-construction is further divided into two phases, shape-
and attribute-construction.

houtPSTObj: Construct object shape 26ai
switch(m) {
case OPT:PlainSquare
case OPT::PlainRectangle
case OPT::ShadeSquare
case OPT::ShadeRectangle
case OPT:ColorSquare
case OPT:ColorRectangle : houtPSTODbj: Create Rectangle 26bi break;
case OPT::PlainCircle
case OPT::PlainEllipse
case OPT::PlainDot
case OPT::ShadeCircle
case OPT:ShadeEllipse
case OPT::ShadeDot
case OPT::ColorCircle
case OPT::ColorEllipse :
case OPT:ColorDot : houtPSTODbj: Create Ellipse 27ai break;
case OPT::PlainPolygon
case OPT::ShadePolygon
case OPT::ColorPolygon : houtPSTObj: Create Polygon 26ei break;
case OPT::PlainSpline
case OPT::ShadeSpline

case OPT:ColorSpline : { goto outPSTObjFail; }

case OPT::PlainLine . houtPSTObj: Create Line 27bi break;
case OPT::VectorLine

case OPT::PlainArrow : houtPSTObj: Create Vector 27ei break;

case OPT::PlainEllipseArc :
case OPT::PlainCircularArc: { goto outPSTObjFail; }

case OPT::PlainBezier : houtPSTObj: Create Bezier-Curve 27ji break;
case OPT::PlainOval . houtPSTObj: Create Rectangle 26bi break;
case OPT::PlainText

case OPT:PlainFrameBox : houtPSTODbj: Initialize Text 28ai break;
case OPT::Plainimage :

default . { goto outPSTObjFail; }

5

Code section used in section  25.

Most of them are inherently simple, but a few are gross simpli cation. One of these éw are
PlainArrow which doesn't seem to get its arrowhead coordinates right, so | simply use a plai
arrowhead.

houtPSTObj: Create Rectangle 26bi
os.append("\\psframe");
houtPSTObj: Stream coordinates (26c obj->nodes->begin() ,26d obj->nodes->end() ) 28bi

Code section used in section 26a.

A Polygonobject could be closed or left open. Faced with latter condition,LPX2TEX should
treat it just like an array of continuous line segments.

houtPSTObj: Create Polygon 26ei
i = *(obj->nodes->begin());
j = *(obj->nodes->end()-1);
os.append((i == j)?"\\pspolygon":"\\psline"); // Are endpoints meet?
houtPSTObj: Stream coordinates ( 26f obj->nodes->begin() ,26g obj->nodes->end() ) 28bi

Code section used in section 26a.
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IATEXP1X stores an ellipse by its cornerpoints, butPSTricks draws it using the object's center
coordinate and radius.

houtPSTObj: Create Ellipse 27ai
os.append("\\psellipse");
i = MID(XVAL(obj->nodes->at(1)),XVAL(obj->nodes->at(0)));
j = MID(YVAL(obj->nodes->at(1)),YVAL(obj->nodes->at(0)));
k = MAX(XVAL(obj->nodes->at(1)),XVAL(obj->nodes->at(0))) - i;
| = MAX(YVAL(obj->nodes->at(1)),YVAL(obj->nodes->at(0))) - j;
o0s.append(CSTR2("(%u,%u)",LL_XTRANS(),LL_YTRANS()));
0s.append(CSTR2("(%u,%u)" k,1));

Code section used in section 26a.

houtPSTObj: Create Line 27bi
os.append("\\psline");
houtPSTObj: Stream coordinates ( 27c obj->nodes->begin() ,27d obj->nodes->begin() + 2 ) 28bi

Code section used in section 26a.

houtPSTObj: Create Vector 27ei
os.append("\\psline{->}");
houtPSTObj: Stream coordinates ( 27f obj->nodes->begin() ,27g obj->nodes->begin() + 2 ) 28bi

Code section used in section 26a.

In PSTricks, an arc's endpoints are speci ed by their angles, which runs counter-clockwise and
starts from 3-o'clock direction.

houtPSTObj: Create Circular Arc 27hi
register double startAngle,endAngle;
os.append("\\psarc");
i = MID(XVAL(obj->nodes->at(0)),XVAL(obj->nodes->at(1)));
j = MID(YVAL(obj->nodes->at(0)),YVAL(obj->nodes->at(1)));

k = XVAL(obj->nodes->at(2));
| = YVAL(obj->nodes->at(2));
startAngle = (atan((l - j)/(k - i)) * 180 * M_1_PI) + ((I <= })?0:180);

k = XVAL(obj->nodes->at(3));
| = YVAL(obj->nodes->at(3));
endAngle = (atan((l - j)/(k - 1)) * 180 * M_1 PI) + ((I <= j)?0:180);

os.append(STR2("(%u,%u)",LL_XTRANS(i),LL_YTRANS()))); // The arc's pivot point
os.append(STR1("{%u}',MAX(XVAL(obj->nodes->at(0)),XVAL(obj->nodes->at(1))) - i));
os.append(STR2("{%.2f}{%.2f}",startAngle,endAngle));

Code section unused.

PSTricks only directly supports circular arc. To create an ellipse arc, we should create ourwen
PostScriptcode.

houtPSTObj: Create Elliptic Arc  27ii

Code section unused.

houtPSTObj: Create Bezier-Curve 27ji
os.append("\\psbezier");
houtPSTObj: Stream coordinates ( 27k obj->nodes->begin() ,271 obj->nodes->end() ) 28bi

Code section used in section 26a.

Text objects doesn't have any externally-modi ed shape information, so we use thg stage to do
some initializations instead. The most noticeable necessity is to convert PXs newline character
to TEX's valid one.
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houtPSTObj: Initialize Text 28ai
curStr = &((LPXTextAttribute*)(obj->attrs))->tx;
for(i = 0;i < curStr->size();++i) {
if(curStr->at(i) == LPX_NEWLINE) {
curStr->erase(i,1);
curStr->insert(i, TEX_NEWLINE);
i += strlen(TEX_NEWLINE);

Code section used in section 26a.

Here's the only helper NUWEB macro, which streams out a string of coordinates:

houtPSTObj: Stream coordinates 28bi
for(curCoord = @1 curCoord !'= @2 ++curCoord) {
0s.append(CSTR2("(%u,%u)",LL_XTRANS(XVAL (*curCoord)),
LL_YTRANS(YVAL(*curCoord))));

}

Code section used in section 26be, 27bej .
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4.2.2 Attribute-construction

Second phase groups all object types based on their general attributes (geometric or temal).

houtPSTObj: Construct object attributes 29ai
switch(m) {
case OPT:PlainSquare
case OPT:PlainRectangle
case OPT::PlainCircle
case OPT::PlainEllipse
case OPT::PlainDot
case OPT::PlainPolygon
case OPT::PlainSpline
case OPT:PlainLine
case OPT::VectorLine
case OPT::PlainArrow :
case OPT::PlainEllipseArc :
case OPT::PlainCircularArc:
case OPT::PlainBezier
case OPT:PlainOval :  houtPSTODbj: Create outline geometry 29bi break;
case OPT::ShadeSquare :
case OPT:ShadeRectangle :
case OPT::ShadeCircle :
case OPT:ShadeEllipse
case OPT::ShadeDot
case OPT::ShadePolygon :
case OPT::ShadeSpline . houtPSTObj: Create shaded geometry 29ci break;
case OPT:ColorSquare :
case OPT:ColorRectangle
case OPT::ColorCircle
case OPT:ColorEllipse
case OPT::ColorDot
case OPT::ColorPolygon :
case OPT::ColorSpline : houtPSTODbj: Create color geometry 29di break;
case OPT:PlainText : houtPSTODbj: Create label text 30ai goto outPSTSpcOK;
case OPT:PlainFrameBox : houtPSTODbj: Create framed text 30bi goto outPSTSpcOK;
case OPT:Plainlmage :
default . { goto outPSTObjFail; }

Code section used in section  25.

houtPSTObj: Create outline geometry 29bi
os.append("\\stroke");

Code section used in section 29a.

IATEXPIX stores grayscale as a real-number signifying degree of \blackness", whileostScript
stores it as a degree of \whiteness", so we have to ip it.

houtPSTObj: Create shaded geometry 29ci
os.append(CSTR1("\\newgray{curColor}{%1.3f}",
1 - (((LPXGeometryAttribute*)(obj->attrs))->sh / 100.0)));
os.append("\\fill[fillstyle=solid,fillcolor=curColor");
os.append("");

Code section used in section 29a.

IATEXPIX stores RGB color as a triple of 255-based integer number, whiléostScript stores it
as a triple of 1-based real number.

houtPSTObj: Create color geometry 29di
0s.append(COLOR_CSTR("\\newrgbcolor{curColor{%21.3f %1.3f %1.3f}",
obj->attrs->pc,(1.0/255.0)));
os.append("\\fill[fillstyle=solid,fillcolor=curColor]");

Code section used in section 29a.
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Doing label text is relatively easy, as it is centered on the only coordinate spcied. | put
a TeX vertical box inside the framebox, because inclusion of some newline-inducingdTeX com-
mands trigger error without it. linestyle  and the nicer-looking * variant of psframebox must be
turned o, because using either one causes unpleasant result (thebox's width is unrestrained. A
TeXnician could surely handle this. My current solution for this is not quite satisfying, either, but
it works in more general cases. Text doesn't seem to work right when placed insid@scustom{} ,
so | create a separateggoto label for objects like this.

houtPSTObj: Create label text 30ai
*curStr = (((LPXTextAttribute*)(obj->attrs))->tx);
curCoord = obj->nodes->begin();
0s.append(CSTR2("\\rput(%u,%u)",LL_XTRANS(XVAL(*curCoord)),
LL_YTRANS(YVAL(*curCoord))));
os.append(string((((LPXTextAttribute*)(obj->attrs))->ml)?"{\\wbox{":"{\\hbox{") +
*curStr +

string("}}"));

Code section used in section 29a.

Here's the hairy part of text-generation: double-axis-aligned text object. PSTricks doesn't
directly support LATEX picture 's alignment orders. It would be easier to use aparbox instead of
vbox to get alignment order, but a \parbox also requires speci cation of frame height and width,
computation of which can't be guaranteed to be correct because of its dependence on lengtmit
speci ed outside update-region (a user-modi edunit argument of \psset could render\parbox 's
computation invalid).

houtPSTObj: Create framed text 30bi
*curStr = (((LPXTextAttribute*)(obj->attrs))->tx);
os.append("\\rput");

i = LL_XTRANS(XVAL(obj->nodes->at(0))); // Ix

j = LL_XTRANS(XVAL(obj->nodes->at(1))); // rx

k = LL_YTRANS(YVAL(obj->nodes->at(0))); // uy

| = LL_YTRANS(YVAL(obj->nodes->at(1))); // by

m = ((LPXTextAttribute*)(obj->attrs))->ta;

iflm & OPT::Left) {
if(lm & OPT::Top) { os.append(STR2("[It](%u,%u)",MIN(i,j), MAX(K,]))); }
else if(m & OPT::Bottom) { os.append(STR2("[Ib](%u,%u)",MIN(i,j),MIN(k,I))); }
else iflm & OPT:VCenter) { os.append(STR2("[1](%u,%u)", MIN(.j),MID(k,1))); }

}

else if(m & OPT::Right) {

iflm & OPT::Top) { os.append(STR2("[rt](%u,%u)",MAX(i,j),MAX(K,I))); }

else if(m & OPT::Bottom) { os.append(STR2("[rb](%u,%u)",MAX(,j),MIN(k,D))); }

else if(m & OPT::VCenter) { os.append(STR2("[r](%u,%u)", MAX(i,j),MID(k,I))); }

else if(m & OPT::HCenter) {
if(lm & OPT::Top) { 0s.append(STR2("[t](%u,%u)", MID(i,j),MAX(k,))); }
else if(m & OPT::Bottom) { os.append(STR2("[b](%u,%u)", MID(,j),MIN(K,D))); }
else if(m & OPT::VCenter) { os.append(STR2("(%u,%u)", MID(i,j),MID(k,1))); }
}

/I Use a \vbox for multi-line text, and an \hbox for single-line one.
os.append(string((((LPXTextAttribute*)(obj->attrs))->ml)?"{\\vbox{":"{\\hbox{") +
*curStr +

string("}}"));

Code section used in section 29a.



Chapter 5

Tying All Functions Together

This chapter concludes our description ofLPX2TEX by joining all mechanisms previously set up,
in a driver procedure.

"main.cpp" 3la
hProgram notice 8ci
#include "global.h"
hmain: Driver procedure 31bi

hmain: Driver procedure 31bi
int main(UINT argc, char* argv[])

{
cout << APP_HEADER_STR;
ifargc > 1)
{
hParse command-line arguments 33ai
hStart translation process 33bi
}
else
{ cout << APP_SHORT_USAGE_STR; }
return 1;
}

Code section used in section 3la.

The usage string and valid command-line switches still tend to change, so | placé here:

hglobal: Constant prototypes 3ici
extern const char* APP_LONG_USAGE_STR;
extern const char* APP_SHORT_USAGE_STR;

Code section de ned in section 5d, 31c.
Code section used in section 3a.
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hglobal: Constant declarations 32i
const char* APP_LONG_USAGE_STR =

"Syntax: Ipx2tex.exe < OPTIONS | FILENAME > \n"\
" \n"\
" where FILENAME is full name of LaTeXPiX-formatted input file, \n"\

" and as OPTIONS: \n"\
" \n"\
" -t[FC] Customize TeX output according to additional options: \n"\

" F: Wrap <picture> in centered <figure> environment, with [htb]  \n"\

" placement order. \n"\
" C: Add a template caption and a \"fig:FILENAME\" label. \n"\

" \n"\
" Note: '-tF' creates uncaptioned figure. \n"\

" -tC' only adds empty caption and label. \n"\

" This switch is ignored for non-TeX output. \n"\

" \n"\
" -f Shorthand for '-tFC'". \n"\
" \n"\
" -w Update the whole file. \n"\
" This option is automatically set if target file haven't existed \n"\

" or update-region markers are missing or incomplete. \n"\

" \n"\
" If this option is not set, modifications made beyond the update- \n"\

" region will be kept. This way, you can still update the LaTeXPiX \n"\

" file after customizing its label, filling the caption text, or \n"\

" adding your own objects. The option only works on TeX output mode. \n"\

" \n"\
" -P  Outputs TeX PSTricks code as FILENAME.tex. \n"\
" \n"\
" -h  Show shorter help information and exit. \n"\

" -H Show this slightly more detailed help screen and exit. \n"\

" \n"\
"\n";

const char* APP_SHORT_USAGE_STR =

"Syntax: Ipx2tex.exe < OPTIONS | FILENAME > \n"\
" FILENAME: Full name of LaTeXPiX-formatted file. \n"\

" OPTIONS: -t[FC] Add only some elements of <figure> environment. \n"\

" * f Wrap <picture> in full <figure> environment. \n"\

" -w Update the whole file (not just object list). \n"\

" * P Output TeX PSTricks code. \n"\
" -h Show short help info (this one) and exit. \n"\

" -H Show longer help screen and exit. \n"\

" (* = default) \n"\
"\n";

Code section de ned in section 6a, 32.
Code section used in section  3b.
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hParse command-line arguments 33ai

deque<string> opts;
for(i = 1; i < argc; ++i)
{ opts.push_back(argv[i]); }
deque<string>::iterator curOpt = opts.begin();
while(lopts.empty()) {

if(curOpt->at(0) == ") {

}

if(curOpt->size() == 1)
{ goto inLPXFail; }
for( = 1; j < curOpt->size(); ++j)

{
switch(curOpt->at(j)) {
case 't: for(k = j + 1; k < curOpt->size(); ++k) {
switch(curOpt->at(k)) {
case 'F': opt_texenv |= OPT:TEXENV_FIG; break;
case 'C'": opt_texenv |= OPT: TEXENV_CAPT; break;
default : goto inLPXFail;
I3
i=k
} break;
case 'f: { opt_texenv |= OPT:TEXENV_FULL; } break;
case 'w" { opt_fltreat = OPT:FILE_UPDATEALL ; } break;
case 'P" { opt_outtype |= OPT::OUTTYPE_PST,; } break;
case 'E" { opt_outtype |= OPT::OUTTYPE_EPS; } break;
case 'h": cout << APP_SHORT_USAGE_STR; exit(EXIT_SUCCESS);
case 'H: cout << APP_LONG_USAGE_STR; exit(EXIT_SUCCESS);
default : goto inLPXFail;
}
}

else if(lopts.empty() && fileFullPath.empty()){

}

fileFullPath = *curOpt; // Assuming last argument==filename
j = fileFullPath.rfind(PATHSEP);

k = fileFullPath.rfind('.");

if(j == string::npos) {j=0;1}

if(k == string::npos || k <= j) { k = fileFullPath.length(); }
fileBaseName = fileFullPath.substr(j, k - j);

filePath = fileFullPath.substr(0, j);

else { goto inLPXFail; }
curOpt = opts.erase(curOpt); continue;
inLPXFail: cout << APP_SHORT_USAGE_STR;

}

ERROR("Invalid switch: " << *curOpt)

if(fileFullPath.empty()) {
cout << APP_SHORT_USAGE_STR;
ERROR("Filename must be supplied."”)

}

Code section used in section 31b.

hStart translation process 33bi

{
inLPX();
computeBoundary();
if(opt_outtype & OPT::OUTTYPE_PST) { outPST(); }
if(opt_outtype & OPT::OUTTYPE_EPS) { }
}

Code section used in section 31b.

33



Appendix A

Helper Files

A.1 Make le

’ Borland C++‘ This make le is for Borland's C ++ compiler (v5.5) and its correspondingmake
utility. Borland C ++generated binary of LPX2TEX is rather large, so while | try to optimize the
code, | suggest using Markus Oberhumer and Laszlo Molnar's excellent utilityUltimate Packer

for eXecutables® (UPX).

"Ipx2tex.bcc" 34

CcC = bcc32

CXXFLAGS = -WC -Oc -RT- -d -a- -b-

PACKER = D:\perangkat\upx\upx.exe

PROGRAM = |px2tex

HEADERS = global.h outpst.h

SOURCES = global.cpp main.cpp inlpx.cpp outpst.cpp
OBJECTS = $(SOURCES:.cpp=.0bhj)

final: $(OBJECTS)
$(CC) -e$(PROGRAM).exe $(OBJECTS)
debug: $(OBJECTS)
$(CC) -e$(PROGRAM).exe $(OBJECTS)
pack: $(PROGRAM).exe
-$(PACKER) $(PROGRAM).exe
clean:
@del *.obj *.tds *.h *.cpp >> nul
cleaner:
@if exist $(PROGRAM).exe del $(PROGRAM).exe

lif $d(DEBUG)
.Cpp.obj:
$(CC) -c $(CXXFLAGS) -DDEBUG $*.cpp
lelse
.cpp.obj:
$(CC) -¢ $(CXXFLAGS) $*.cpp
lendif

A.2 TpX Macro File

This le de nes convenience macros for documents that usd PX2TEX's TEX output. It can be
used either with TEX's \input or IATEX2"'s \usepackage command. It uses\def instead of
\newcommand

1 http://upx.sourceforge.net
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"I2tmac.sty" 35
\ifx\ProvidesPackage\undefined
\catcode \@=11
\else

\ProvidesPackage{l2tmac}[31/07/2006 Convenience macros for using LPX2TEX's output]
\fi

% Usage : \I2tfig filename placement !caption!
% Example: \I2tfig figO0l.tex htb IThis is Figure~01!
\def\l2tfig #1 #2 #3!{\begin{figure}[#2]%
\centeninput{#1}%
\caption{#3}\label{fig:#1}%
\end{figure}}

35



Indices

A.3 File Index

de ned in section 3b.
de ned in section 3a.

de ned in section 12a.

de ned in section 35.

"global.cpp"
"global.h"
"inlpx.cpp"
"I2tmac.sty"

A.4 Code Sections Index

hParse command-line arguments 33ai used in
section 31b.

hProgram notice 8ci used in section 3ab, 12a, 22b,
3la.

hStart translation process 33bi used in section 31b.

hinLPXObj: Parsing keys 18, 19i used in section

17.

hinLPXObj: Store color value 20ai used in section
19.

hinLPXObj: Store fontstyle value 20ci used in
section 19.

hinLPXObj: Store linestyle value 20bi used in
section 19.

hinLPXObj: Store text alignment value 20di used
in section 19.

hinLPXObj: Store text value 20ei used in section
19.

houtPST: Open le, add auxiliary macros when
necessary23b, 24abi used in section 23a.

houtPSTObj: Construct object attributes 29ai
used in section 25.

houtPSTObj: Construct object shape 26ai used in
section 25.

houtPSTObj: Create Bezier-Curve 27ji used in
section 26a.

houtPSTObj: Create Circular Arc  27hi unused.

houtPSTObj: Create Ellipse 27ai used in section
26a.

houtPSTObj: Create Elliptic Arc  27ii unused.

houtPSTObj: Create Line 27bi used in section 26a.

houtPSTObj: Create Polygon 26ei used in section

26a.

houtPSTObj: Create Rectangle 26bi used in
section 26a.

houtPSTObj: Create Vector 27ei used in section
26a.

houtPSTObj: Create color geometry 29di used in
section 29a.

houtPSTObj: Create framed text 30bi used in
section 29a.

houtPSTObj: Create label text 30ai used in
section 29a.

houtPSTObj: Create outline geometry 29bi used
in section 29a.

houtPSTObj: Create shaded geometry 29ci used
in section 29a.

A.5 User-ldenti er Index

"Ipx2tex.bcc”  de ned in section 34.
"main.cpp” de ned in section 3la.
"outpst.cpp” de ned in section 22b.

houtPSTODj: Initialize Text 28ai used in section
26a.

houtPSTODbj: Stream coordinates 28bi used in
section 26be, 27bej.

hglobal: Attribute and enumeration
declarations 7a, 8a, 15a, 16ai used in section
3b.

hglobal: Attribute and enumeration
prototypes 6b, 7b, 8b, 14b, 15bi used in
section 3a.

hglobal: Basic data types 4bi used in section 3a.

hglobal: Class declarations 10bi used in section 3a.

hglobal: Constant declarations 6a, 32i used in

section 3b.

hglobal: Constant prototypes 5d, 31ci used in
section 3a.

hglobal: Format-dependent de nitions 22ai used
in section 3a.

hglobal: Library headers inclusion 4ai used in
section 3a.

hglobal: Macro de nitions 3c, 4c, 5abci used in
section 3a.

hglobal: Procedure prototypes 13b, 16b, 21ai used
in section 3a.

hglobal: Structure declarations 10a, 11abcdi used
in section 3a.

hglobal: Variable declarations 13a, 21ci used in
section 3b.

hglobal: Variable prototypes 12b, 21bi used in
section 3a.

hinlpx: Input processing procedures 14a, 17i used
in section 12a.

hinlpx: Internal computations 21di used in section
12a.

hinlpx: Object class de nition 10ci used in section
12a.

hmain: Driver procedure 31bi used in section 31a.

houtpst: Constant declarations 22di used in
section 22b.

houtpst: Constant prototypes 22ci used in section
22a.

houtpst: Output procedures 23a, 25i used in
section 22b.

houtpst: Procedure prototypes 22e, 24ci used in
section 22a.
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APP_HEADER_SH%R 6a, 31b.

APP_LONG_USAGE: STIR 32, 33a.

APP_SHORT_USAGE._SIIR, 32, 33a

ARRAYNUMBER

C b5a, 5bc, 6a, 8c, 32, 33a

charBuf: 5b, 12b, 13a, 18, 20a

COLQRIb, 7b, 8a, 11a

COLOR_CST®, 29d.

COORDINAT#, 10bc, 21bc, 25

COORD_CSHR.

CSTR15b, 23a, 29c

CSTR25hb, 27a, 28b, 30a

curldx : 12b, 13a, 14a, 17, 18, 19

curKey: 12b, 13a.

curLine : 12b, 13a, 14a, 17, 18, 19, 23h

curValue : 12b, 13a, 14a, 17, 19, 20abcde, 23a

D 5a, 14a, 17, 19, 21d, 23b, 24a, 34

ERRQRa, 14a, 24b, 33a

fileBaseName: 12b, 13a, 23b, 24ab, 33a

fileFullPath : 12b, 13a, 14a, 24b, 33a

fileHeader : 12b, 13a, 14a, 23a

fileObjects : 12b, 13a, 14a, 21d, 23a

filePath : 12b, 13a, 23b, 24b, 33a

HDR_DELINGd, 6a, 14a.

HDR_DELIMSd, 6a, 14a.

HEX_SIGNbd, 6a, 20a

INFQ 5a, 14a, 23a, 24b

isKeyStored : 12b, 13a.

isTypeKnown 12b, 13a.

LL_XTRANSc, 27ah, 28h, 30ah

LL_YTRANSc, 27ah, 28b, 30ah

LPARENGd, 6a.

LPXAttribute : 10b, 11a, 11bcd.

LPXFileHeader: 10a, 12b, 13a

LPXGeometryAttribute : 11b, 17, 19, 20b, 29c¢

LPXImageAttribute : 11d, 17, 19,

LPXObject: 10b, 10c, 12b, 13a, 14a, 16b, 17, 21d,
23a, 24c, 25

LPXTextAttribute : 1l1c, 17, 20cde, 28a, 30ab

LPX_NEWLINEd, 6a, 20e, 28a

MAX5a, 19, 27ah, 30h
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MAX35a, 21d.

maxGlobalBoundary: 5c, 21b, 21c, 21d, 24a
MID 5a, 27ah, 30h.

MIN 5a, 18, 30h.

MIN3 5a, 21d.

minGlobalBoundary: 5c, 21h, 21c, 21d, 24a
NEWLINBSd, 6a.

OBJ_DELIMbBd, 6a, 17.

OBJ_DELIMSd, 6a, 18, 19
OPT::FILE_UPDATEALBb, 23b, 24a, 33a
OPT::FILE_UPDATELISBb, 13a, 24a
OPT::FontStylesStr : 8a, 20c.
OPT::KeyLen 15a, 18, 19
OPT::LineTypesStr : 8a, 20b.
OPT::ObjectBoundKeysStr: 15a, 18.
OPT::ObjectCoordKeysStr : 15a, 18.
OPT::ObjectKeys: 12b, 133 15a.
OPT::ObjectkeysMap 16a, 19.
OPT::ObjectKeysStr : 15a, 19.
OPT::ObjectTypesStr : 7a, 14a, 17, 23a
OPT::OUTTYPE_EP®, 33ah.
OPT::OUTTYPE_P33b, 13a, 33ah
OPT::StandardColorsStr : 8a, 20a
OPT::StandardColorsVal : 8a, 20a.
OPT::TEXENV_CAPED, 24a, 33a

OPT:: TEXENV_FI@b, 24a.
OPT::TEXENV_FULBb, 13a, 33a
opt_fltreat : 12b, 13a, 23b, 24a, 33a
opt_outtype : 12b, 13a, 33ab.
opt_texenv : 12b, 13a, 24a, 33a
PATHSEP:, 6a, 33a

prvidx : 12b, 13a, 14a, 17, 18, 19
PST::BEGINPIC_STR22d, 24a.
PST::ENDPIC_STR2d, 24a.
PST::FILEEXT. 22d, 23b, 24b.
RPARENbd, 6a, 18.

STR1 5b, 27h.

STR2 5b, 24a, 27h, 30h
TEX_NEWLINEd, 6a, 20e, 28a

V: 5a, 5b, 19,
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