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Chapter 1
Overview

A FOP process has three stages:

1. building the FO tree,

2. building the Areatree,
a. The getNextBreakPoss call tree
b. TheaddAreascall tree
c.  Finishing the page

3. rendering the pages.

These stages are preceded by two other stages:

» 0. preparation: the objects for the FOP process are constructed; this phase may be done by FOP (apps pack-
age), or by the calling application;

» X. parsing: this phase is done by a SAX parser; FOP's own preparation stage uses a JAXP SAXParserFact-
ory to call an available SAX parser.

Sage 0. The preparation stage occurs before the other stages. When it is completed it starts the parsing stage by
calling the parser's par se method.

The parsing stage and stages 1, 2, 3 run concurrently. Each stage calls into the following stage at appropriate
pointsin its process. It is feasible that stages 2 and 3 will run in separate threads.

Sage X. The parser now takes control. It parses the FO document or walks over the DOM tree. When it encoun-
ters XML events such as the start or end of the document, the start or end of an XML element, or character data,
it makes a call back into the FO tree builder.

Sage 1. The FO tree builder now takes control to create or finish the FO node for which the XML event was
fired. When it is done, it returns control to the parser.

The end events of afew XML elements invoke further actions of the FO tree builder. When a page-sequence FO
node is finished, the FO tree builder notifies its tree listeners (of which there usualy is only one, the Area tree
builder) of this event. Each listener in turn takes control to process the page sequence.

Sage 2. The Area tree builder (which is the tree listener) now takes control to lay out the page sequence and
construct the Areatree for it. This stage is divided in three substages.

Sage 2a. The (pseudo)tree of possible break points is created. Each node in the FO tree creates a Layout Man-
ager of the appropriate type. The resulting tree of Layout Managers is recursed. Each Layout Manager asks each
of its child Layout Managers in turn to return a possible break point, until al child Layout Managers are fin-
ished. This process is started by the Page Layout Manager, which is tied to the page-sequence FO node that was
just completed in stage 1. Each time when its current child Layout Manager returns a possible break point, a
complete (pseudo)tree of possible break points for a page has been collected. The next substage takes control.

Sage 2b. Now the area tree is created. The (pseudo)tree of possible break points and their Layout Managers is
recursed. Each possible break point may create an area. It then calls the possible break points of the child LM
that fall in this area, to create and return their area, and adds those areas to its own area. This process is started
by the Page Layout Manager after the previous substage has finished. When its possible break point returns its
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area, the areatree for the flow of the page is complete.

Sage 2c. The Page Layout Manager adds the static areas and hands the page to the Area tree builder, which
adds it to the root area. The Areatree builder now inspects the set of complete pages, and fills in forward refer-
ences to the page just finished. Pages which are now complete including the forward references contained in
them, are handed over to the renderer, which now takes control. When the renderer returns control, the Page
Layout Manager starts again in stage 2ato lay out the next page in the page sequence.

When al pages of this page sequence are done, this stage finishes, and the Area tree builder returns control to
the FO tree builder.

Sage 3. The renderer now takes contral to render the finished pages. When it is done with those pages, it returns
control to the Areatree builder.

This process model is FOP's default process model. It is completely configurable, through the objects construc-
ted in the preparation stage. Stage 1 is configured by the content handler that is registered with the parser. Stage
2 is configured by the listeners that are registered with the FO tree builder. The layout processin stage 2 is also
configured by the layout strategy that is registered with the Area tree builder. [It might be more appropriate to
say that stage 2 is controlled by the tree control object. The actual Area tree builder is assigned by the layout
strategy.] Stage 3 is configured by the selected renderer or output format.




Chapter 2
Phase 0: Preparation

This chapter describes the structure of FOP as it was in the first quarter of 2004. In the second quarter of that
year the top level structure was strongly refactored. The new situation is not described here.

2.1. The preparation process

FOP's processing model isthe SAX parsing model:

» Construct a suitable content handler object of typeor g. xni . sax. Cont ent Handl er,
e createaparser of typeor g. xni . sax. XM_Reader,
» register the content handler with the parser,

» cdl the parser's parse method on the input source.

From there on the parser takes control. For every XML event it passes control to the appropriate content handler
methods. When these methods return, parsing continues until the next XML event is encountered. Once the
parser has taken control, its content handler isthe only entry point into FOP's data structures and methods.

The preparatory phase of FOP concerns itself with the construction of a suitable content handler object, whose
methods alow FOP's process to handle the FO elements reported by the parser and build the required output
document.

An application may choose to deal with the whole preparatory phase itself, and then call the parser's par se
method.

The input source may be an FO file, which may be fed to the parse method as a string or as an
org. xm . sax. | nput Sour ce object. Alternatively, a DOM document object may be used as input, e.g. the
output of an XSL T processor. In that case:

» theparser should be of type or g. apache. f op. t ool s. Docunent Reader ,

» theinput source should be of type or g. apache. f op. t ool s. Docunent | nput Sour ce, created with
the DOM document as the argument of the constructor.

The classes Fop and Dr i ver contain methods which applications may use as more convenient entry points in-
to FOP.

The method Fop. mai n may be called with the input and output file names as arguments. This is mainly useful
for starting Fop from the command line.

TheclassDri ver contains a method get Cont ent Handl er, which can be used to create a suitable content
handler. It also contains threer ender methods which are convenient entry points for applications.

These 4 methods may be invoked on a driver object which already has the following members: user Agent ,
renderer, | og, st ream In addition, the driver object may have the following members. a Tr eeBui | der
object having a member user Agent, and a Docunent object, which may have a member | ayout -
Strat egy. Using one's own Tr eeBui | der and Documnent objects allows one to customize FOP's beha-
viour in amajor way.

Ther ender methods invoke get Cont ent Handl er to create a suitable content handler. They register it as
the content handler of the parser. They register the member cur r ent Docunent as atree listener to the mem-
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ber f ol nput Handl er.

A suitable org. xm . sax. Cont ent Handl er object for FOP processing is an object of type
or g. apache. f op. f 0. FOTr eeBui | der and hasthe following structure:

treeBui | der

| |
f ol nput Handl er user Agent f oTr eeContr ol
|
foTreeCont r ol driver
foTreeli steners: usedFont s
[foTreeControl] triplets
fonts
| ayout Strategy -- foTreeControl
areaTree -- atMddel, foTreeControl
at Mbdel -- renderer
f ol nput Handl er

Thedri ver andr ender er objects are complex objects:

driver r ender er
treeBui | der foTreeContro
renderer user Agent
f ol nput Handl er font Li st
ostream ostream
user Agent

f oTreeContr ol

2.2. A detailed overview of the objects

treeBuil der = {
fobj Tabl e: instance of java.util.HashMap(i d=589)
nanespaces: instance of java.util.HashSet (i d=590)
current FQoj : nul
root FQbj : nul
fol nput Handl er: instance of org.apache.fop.fo. FOTreeHandl er (i d=591)
user Agent: instance of org.apache. fop. apps. FOUser Agent (i d=592)
foTreeControl: instance of org.apache. fop. apps. Docunent (i d=593)
cl ass$or g$apache$f op$f o$El enent Mappi ng: 1 nstance of java.lang. d ass(reflected cl ass=or:

treeBui |l der. f ol nput Handl er = {
collectStatistics: true
MEM PROFI LE W TH GC. fal se
runtine: instance of java.lang.Runtine(id=595)
pageCount: O
initial Mermory: O
startTime: O
foTreeLi steners: instance of java.util.HashSet (i d=596)
or g. apache. fop. fo. FO nput Handl er. foTreeControl : instance of org.apache. fop. apps. Docune
or g. apache. aval on. f ramewor k. | ogger . Abstract LogEnabl ed. m | ogger: instance of org.apache

treeBuil der.foTreeControl = "org. apache. f op. apps. Docunent @25844f "
treeBui |l der. fol nput Handl er. foTreelLl steners = "[org. apache. f op. apps. Docunent @25844f]"
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treeBui |l der. user Agent = {
| og: instance of org.apache. aval on. framewor k. | ogger. Consol eLogger (i d=597)
defaults: instance of java.util.HashMap(i d=601)
handl ers: instance of java.util.HashMap(i d=602)
baseURL: ""
pdf Encrypti onPar anms: nul
px2mm 0. 35277778

treeBuil der.foTreeControl = {
driver: instance of org.apache. fop.apps.Driver (i d=587)
usedFonts: instance of java.util.HashMap(i d=604)
triplets: instance of java.util.HashMap(i d=605)
fonts: instance of java.util.HashMap(i d=606)
| ayout Strategy: instance of org.apache.fop.|ayoutngr.Layout Manager LS(i d=607)
areaTree: instance of org.apache.fop. area. AreaTree(i d=608)
at Model : instance of org.apache. fop. area. Render PagesModel (i d=609)
bookmar ks: nul
i dRef erences: instance of java.util.HashSet (i d=610)
fol nput Handl er: instance of org.apache.fop.fo. FOTreeHandl er (i d=591)

treeBuil der.foTreeControl .driver = {
NOT_SET: 0
RENDER _PDF: 1
RENDER_AWI: 2
RENDER M F: 3
RENDER_XM.: 4
RENDER_PRI NT: 5
RENDER_PCL: 6
RENDER_PS: 7
RENDER_TXT: 8
RENDER_SVG 9
RENDER_RTF: 10
treeBuil der: instance of org.apache.fop.fo.FOIreeBuil der (i d=588)
renderer Type: 1
renderer: instance of org.apache. fop.render. pdf.PDFRenderer (i d=599)
fol nput Handl er: instance of org.apache.fop.fo. FOTreeHandl er (i d=591)
source: null
stream instance of java.io.BufferedQutputStrean(i d=600)
reader: null
| og: instance of org.apache. aval on. framework. | ogger. Consol eLogger (i d=597)
user Agent: instance of org.apache. fop. apps. FOUser Agent (i d=592)
current Docurent : instance of org.apache. fop. apps. Docunent (i d=593)

treeBuil der.foTreeControl .areaTree = {
nodel : instance of org.apache. fop. area. Render PagesModel (i d=609)
atControl: instance of org.apache.fop. apps. Docunent (i d=593)
i dLocations: instance of java.util.HashMap(i d=615)
resol ve: instance of java.util.HashMap(i d=616)
treeExtensions: instance of java.util.ArrayList(id=617)

treeBuil der.foTreeControl . at Model = {
renderer: instance of org.apache. fop.render. pdf. PDFRenderer (i d=599)
prepared: instance of java.util.ArrayList(id=618)
pendi ngExt: instance of java.util.ArrayList(id=619)
endDocExt: instance of java.util.ArrayLi st (id=620)
or g. apache. f op. ar ea. St or ePageshbdel . pageSequence: nul
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org. apache. fop. area. St orePagesMbdel .titles: instance of java.util.ArrayList(id=621)
or g. apache. f op. ar ea. St or ePagesMdel . cur r Sequence: nul
or g. apache. f op. ar ea. St or ePagesMbdel . ext ensi ons: instance of java.util.ArraylList(id=622

treeBuil der.foTreeControl . at Mdel . renderer = {
M ME_TYPE: "application/pdf"
pdf Doc: instance of org.apache.fop. pdf. PDFDocunent (i d=624)
pages: null
pageRef erences: instance of java.util.HashMap(i d=625)
pvRef erences: instance of java.util.HashMap(i d=626)
ostream instance of java.i o.BufferedCQutputStrean(i d=600)
pdf Resour ces: nul
current Stream nul
current Context: nul
current Page: nul
current State: nul
current Font Name: ""
current Font Si ze: 0
pageHei ght: 0
filterMap: null
t ext Open: fal se
prevwWwordyY: 0
prevWordX: 0
prevWwordwWwdth: 0
wor dAr eaPDF: i nstance of java.lang. StringBuffer(id=627)
BPMargi nOFfset: 0
| PMargi nOffset: O
org. apache. fop.render. Print Renderer.fontlInfo: instance of org.apache. fop. apps. Docunent
org. apache. fop. render. Pri nt Renderer.fontList: nul
or g. apache. fop. render. Abst ract Renderer. user Agent: instance of org.apache. fop. apps. FOUs
or g. apache. f op. render. Abstract Render er. producer: "FOP 1. 0dev"
or g. apache. f op. render. Abstract Renderer. creator: nul
or g. apache. fop. render. Abst ract Renderer. creati onDate: nul
org. apache. fop. render. Abst ract Renderer. options: instance of java.util.HashMap(i d=629)
or g. apache. fop. render. Abst ract Renderer. current BPPosition: 0
or g. apache. f op. render. Abstract Renderer. currentl PPosition: 0O
or g. apache. f op. render. Abst r act Render er . current Bl ockl PPosition: 0O
or g. apache. f op. render . Abst r act Render er. cont ai ni ngBPPosition: 0
or g. apache. f op. render. Abst r act Render er. cont ai ni ngl PPosition: 0
or g. apache. aval on. framewor k. | ogger . Abstract LogEnabl ed. m | ogger: instance of org.apache

treeBuil der.foTreeControl .l ayoutStrategy = {
nane: "l ayoutngr"
addLMvi sitor: null
org. apache. fop. | ayout . Layout St rat egy. nane: "undefi ned"
org. apache. fop. [ ayout . Layout Strat egy. docunent: instance of org.apache.fop. apps. Docunen

treeBuil der. foTreeControl . at Model . renderer. ostream = {
buf: instance of byte[512] (id=632)
count: 15
java.io.FilterQutputStreamout: instance of java.io.FileCQutputStreanid=633)

For the members fontList, fonts, usedFonts and triplets of treeBuild-
er.foTreeContr ol , see under Fonts.

2.3. A detailed overview of the entry methods
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Already created (e.g. in Fop. mai n): an object of type Dr i ver with the members user Agent , r ender er,
| og,stream

To create user Agent onemay useDri ver. get User Agent : if dri ver does not have user Agent , cre-
ateanew User Agent .

To creater ender er one may use one of three methods:

e setRenderer(int renderer)
» setRenderer(String rendererd assNane)
e set Renderer (Renderer renderer)

All three methods set the FOP version on the r ender er , and register user Agent with it, which is obtained
usingDri ver . get User Agent .
render (| nput Handl er i nput Handl er):

e creates XM_LReader parser,| nput Source source;

» cdlsrender (XM_Reader parser, |nputSource source).

render (or g. w3c. dom Docunent docunent):

» createsDocunent Reader reader,Docunent | nput Source source;

o cdlsrender ( XM_Reader parser, |nputSource source).

render ( XM_Reader parser, |nputSource source):

» creates content handler by calling get Cont ent Handl er () .

registers the content handler with the parser.

Addscurrent Docunent asatreelistener tof ol nput Handl er.

e cdlsparser. parse(source).

get Cont ent Handl er () :

o if driver does not have atreeBuil der, call initialize(): create a new Tr eeBui | der, set the
User Agent onit.

o f driver doesnot haveacur r ent Docunent , create anew Docunent .

» create anew FOTr eeHandl er f ol nput Handl er using cur r ent Docunent as an argument (cur -
r ent Docunent ismember f oTr eeCont r ol inf ol nput Handl er).

e createanew Ar eaTr ee using cur r ent Docunent as an argument, and register it with cur r ent Docu-
ment .

» create anew Render PagesMbdel usingr ender er asan argument, and register it with cur r ent Doc-
urrent and with cur r ent Docunent . ar eaTr ee.

» register curr ent Docunent withther ender er (cur r ent Docunent ismember f ont I nf o inr en-
derer); setupfont Li st incurrent Docunent .
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start ther ender er with theout put st ream
register f ol nput Handl er with curr ent Docunent .

if current Docunent does not have al ayout Str at egy, create anew Layout St r at egyLS for it
with cur r ent Docurnent as an argument.

register user Agent, f ol nput Handl er and curr ent Docunment with treeBui |l der (current -
Docurent ismember f oTr eeCont rol intreeBuil der).

returnt r eeBui | der.
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Phase 1: Building the FO tree
3.1. Creating the FO nodes

FOP's first task is building a suitable data structure from the XML input, which is an XML file with formatting
objects or a result tree with formatting objects from an XSLT transformation. One could call this FOP's data
binding. The data structure is an FO treg, i.e., atree of FONode objects. The structure of the FO tree exactly par-
alels the structure of the XML file or the corresponding DOM tree, but instead of XML nodes its nodes are ob-
jects of type or g. apache. f op. f 0. FONode. The FO tree is built on the basis of SAX parser events. The
parser is responsible for parsing the XML document; it calls FOP's callbacks when SAX events occur.

FOP's callbacks are implemented by the FOTr eeBui | der treebui |l der object, which is a SAX content
handler. It was constructed in the preparation phase, and registered with the parser as the content handler. It has
meaningful implementations of the methods st art Docunent, endDocunent, start El enent, en-
dEl enent ,and char act er s.

treebui | der delegatesitsst art Docunent and endDocurnent methodsto its FOTr eeHandl er object
f ol nput Handl er . FOTr eeHandl| er isasubclasof FO nput Handl er.

treebui |l der. fol nput Handl er = {
runtine: instance of java.lang.Runtine(id=635)
pageCount: O
initial Menory: O
startTime: O
foTreeLi steners: instance of java.util.HashSet (i d=636)
org. apache. fop. fo. FO nput Handl er. f oTreeControl : instance of org.apache. fop. apps.
or g. apache. aval on. f ramewor k. | ogger . Abstract LogEnabl ed. m | ogger: instance of org.

The first important task of t r eebui | der is creating a suitable FO node for each element in the XML docu-
ment. Thisisdoneinits st art El enent method. Its most important tool in this process is its f obj Tabl e
object. f obj Tabl e is amap of maps. For each namespace supported by FOP it contains a map of local XML
element name to a Node maker object f obj Maker, of type El enment Mappi ng. Maker . In addition to the
FO namespace it contains makers for FOP's extensions namespace, the SV G namespace and Batik's extensions
namespace.

treebuil der. fobj Table = "{
http://ww. w3. or g/ 1999/ XSL/ For mat ={
static-cont ent =org. apache. f op. f 0. FOEl enent Mappi ng$SC@9e5b5,
t abl e=or g. apache. f op. f 0. FOEl enment Mappi ng$Ta@ 17f 31e,
ext er nal - gr aphi c=or g. apache. f op. f 0. FOEl ement Mappi ng$EGAL5a6029,
t abl e- col umm=or g. apache. f op. f 0. FCEl ement Mappi ng$TC@f 6303,
t abl e- and- capti on=or g. apache. f op. f 0. FOEl enent Mappi ng$TAC@d9084,
t abl e- f oot er =or g. apache. f op. f 0. FCEl ement Mappi ng$TB@ad8a8,
decl ar at i ons=or g. apache. f op. f 0. FOEl ement Mappi ng$Dec@61f d1,
wr apper =or g. apache. f op. f 0. FCEl enent Mappi ng$Wa331059,
page- sequence=or g. apache. f op. f 0. FOEl enent Mappi ng$PS@66a24,
si ngl e- page- mast er - r ef er ence=or g. apache. f op. f 0. FCEl erent Mappi ng$SPMR@32784a,
f oot not e=or g. apache. f op. f 0. FOEl enent Mappi ng$Foot @ 774b9b,
mul ti - swi t ch=or g. apache. f op. f 0. FOEl enent Mappi ng$M5@L04c575,
bi di - overri de=org. apache. f op. f 0. FOEl enment Mappi ng$BO@3f a5ac,
| ayout - mast er - set =or g. apache. f op. f 0. FOEl enent Mappi ng$LMS@5cf be,
f | oat =or g. apache. f op. f 0. FOEl enent Mappi ng$F@L79dce4,
list-itemeorg. apache. fop. fo. FOEl ement Mappi ng$LI @950198,
basi c- 1 i nk=or g. apache. f op. f 0. FCEl emrent Mappi ng$BL@ 9bb25a,
mul ti - property-set=org. apache. f op. f 0. FCEl emrent Mappi ng$MPS@la6bf 4,
t abl e-row=or g. apache. f op. f 0. FOEl enent Mappi ng$TR@Le58ch8,
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regi on- end=or g. apache. f op. f 0. FCEl emrent Mappi ng$RE@L79935d,

bl ock=or g. apache. f op. f 0. FOEl enent Mappi ng$B@9e45a,

| eader =or g. apache. f op. f 0. FCEl enent Mappi ng$L@3ef 810,

t abl e- header =or g. apache. f op. f 0. FCEl enent Mappi ng$TB@L00363,
list-itembody=org. apache. f op. f 0. FCEl ement Mappi ng$LI B@4e8cee,

mul ti-properti es=org. apache. f op. f o. FOEl enent Mappi ng$MP@ 7064,

regi on-after=org. apache. fop. f o. FOEl enent Mappi ng$RA@cda2d,

mul ti - case=or g. apache. f op. f 0. FCEl enent Mappi ng$MC@7d01f ,

bl ock- cont ai ner =or g. apache. f op. f 0. FOEl enent Mappi ng$BC@0a386,

titl e=org. apache. f op. f 0. FCEl ement Mappi ng$T@ eb48,
retrieve-narker=or g. apache. f op. f 0. FOEl ement Mappi ng$RMalL 1f f 436,

col or-profil e=org. apache. f op. f 0. FOEl enent Mappl hg$CP@a3ale,

char act er =or g. apache. f op. f 0. FCEl erent Mappi ng$Ch@.1dba45s,

si npl e- page- mast er =or g. apache. f op. f 0. FOEl ement Mappi ng$SPMa@»03be0,

page- sequence- nmast er =or g. apache. f op. f 0. FCEl enent Mappi ng$PSM@af 081

f oot not e- body=or g. apache. f op. f 0. FOEl enent Mappi ng$FB@. 13a53d,

mar ker =or g. apache. f op. f 0. FCEl enent Mappi ng$Maz5495e,

t abl e- body=or g. apache. f op. f 0. FOEl enent Mappi ng$TB@3f b57,

i nl i ne=or g. apache. f op. f 0. FCEl erent Mappi ng$l n@ 9a32e0,

t abl e- cel | =or g. apache. f op. f 0. FOEl ement Mappi ng$TCel | @238f 4,

['i st-bl ock=org. apache. f op. f 0. FCEl enent Mappi ng$LB@6925hb0,

regi on-start=org. apache. f op. f 0. FCEl ement Mappi ng$RS@97f f b,

t abl e- capti on=or g. apache. f op. f 0. FCEl ement Mappi ng$TCapt i on@14f 6a,

condi ti onal - page- nast er - r ef er ence=or g. apache. f op. f 0. FCEl enent Mappi ng$CPVR@Lf 4chee,
list-item]| abel =org. apache. f op. f 0. FOEl enent Mappi ng$LI L@ 87d6a,

mul ti -t oggl e=or g. apache. f op. f 0. FOEl enent Mappi ng$MI@ 1dc3d,
initial-property-set=org.apache. fop. fo. FOEl enent Mappi ng$l PS@L326484,

r epeat abl e- page- mast er-al t er nati ves=or g. apache. f op. f 0. FOEl erent Mappi ng$RPMA@L6546e€f ,
r epeat abl e- page- nast er - r ef erence=or g. apache. f op. f o. FOEl enent Mappi ng$RPMR@L428ea,
fl on=or g. apache. f op. f 0. FCEl erent Mappi ng$Fl @ 8a49e0,

page- nunber =or g. apache. f op. f 0. FOEl enent Mappi ng$PN@Lf 82982,

i nstream f or ei gn- obj ect =or g. apache. f op. f 0. FOEl ement Mappi ng$l FO@L6d2633,
i nl i ne-cont ai ner=or g. apache. f op. f 0. FOEl enent Mappi ng$l C@70e30,

r oot =or g. apache. f op. f 0. FOEl enent Mappi ng$R@.54864a,

r egi on- bef ore=or g. apache. f op. f 0. FOEl enment Mappi ng$RBef or e@c9217,

regi on- body=or g. apache. f op. f 0. FOEl enent Mappl hg$RB@®b42e6,

page- nunber - ci t at1 on=or g. apache. f op. f 0. FCEl enent Mappi ng$PNC@ 4520eb

http://xm . apache. or g/ f op/ ext ensi ons={

bookmar ks=or g. apache. f op. f 0. ext ensi ons. Ext ensi onEl enment Mappi ng$B@Ld7f bf b,
| abel =or g. apache. f op. f 0. ext ensi ons. Ext ensi onEl enent Mappi ng$L@020c9,

out | i ne=or g. apache. f op. f 0. ext ensi ons. Ext ensi onEl emrent Mappi ng$O@B88e6¢

} 1
htt p: // ww. w3. or g/ 2000/ svg={
<def aul t >=or g. apache. f op. f 0. ext ensi ons. svg. SVGEl enent Mappi ng$SVGvaker @ 742700,
svg=or g. apache. f op. f 0. ext ensi ons. svg. SVGEl enent Mappi ng$SE@chb158

htfp://xn1.apache.org/batik/ext:{
<def aul t >=or g. apache. f op. f 0. ext ensi ons. svg. Bat i kExt ensi onEl enent Mappi hg$SVGvaker @af 33d
bat i k=or g. apache. f op. f 0. ext ensi ons. svg. Bat i kExt ensi onEl enent Mappi ng$SE@L.7431b9

The valuesin this map are objects of subclasses of El enent Mappi ng. Maker . El ement Mappi ng. Maker
is a dtatic nested class of El enment Mappi ng. It has no members and a single object method FONode
nmake( FONode par ent) . The subclasses are static nested classes of FOEI enent Mappi ng. Each subclass
has its own implementation of the make method, and returns its own subclass of FONode. For example,
FOEl ement Mappi ng$Rreturnsaor g. apache. f op. f 0. pagi nati on. Root object.

treebui | der delegatesits endEl ement method to the node's end method, which alows FOP to take ap-
propriate action at the end of each FO element. The only node type whose end method takes special action, is
or g. apache. f op. f 0. pagi nati on. PageSequence. It hands control to FOP's next phase, building of
the areatree.

3.2. Creating the property values
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3.2. Creating the property values

Formatting objects have many attributes by which the user may finetune their behaviour. When the FO tree is
built, the attributes must be converted to properties. This conversion process must implement XSLT's sometimes
complicated rules of default values, inheritance, shorthand notations etc. Thisis one of the tasks of the property

subsystem, which is described in its own chapter.
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Chapter 4

Phase 2: Building the Area tree
4.1. Initiating the layout process

In the PageSequence. endOf Node() method, the Ar eaTr eeHandl er object f oEvent Handl er's
method endPageSequence is caled. This method constructs a PageSequencelLayout Manager for the
PageSequence FO node, which manages all page-related layout.

or g. apache. f op. f 0. pagi nati on. PageSequence. endOf Node() :

t hi s. get FOEvent Handl er () . get FOEvent Handl er () . endPageSequence(thi s):
-> foTreeBui |l der. get FOEvent Handl er () . endPageSequence(t hi s)

-> foEvent Handl er. endPageSequence(this) (type AreaTreeHandl er):

This method creates a new PageSequencelLayout Manager for the PageSequence FO node. The pages
in this page sequence are completely layed out by the PageSequencelayout Manager, in itsacti v-
at eLayout method. The first step in the layout process is getting the page setup from the page masters. Then
the FO treeis processed.

3] org.apache. fop. fo. pagi nati on. PageSequence. endOf Node (PageSequence.java: 202)
4] org. apache. fop. fo. FOIr eeBui | der. endEl enent ( FOTreeBui | der.java: 292)
... parser stuff
13] org. apache. xerces. parsers. Abstract SAXPar ser. parse (null)
14] org. apache. xal an.transformer. Transfornerldentitylnpl.transform (null)
15] org. apache. f op. apps. | nput Handl er. render (I nputHandl er.java: 120)
16] org. apache. f op. apps. Fop. mai n (Fop. java: 102)

mai n[ 1] dunp pageSLM
pageSLM = {

areaTr eeHandl er= org. apache. fop. area. AreaTreeHandl er (i d=79)
ar eaTr eeMbdel = or g. apache. f op. ar ea. Render PagesWbdel (i d=81)
bFi ni shed= fal se
bFi r st Page= f al se
bl nited= fal se
chil dLM ter= org. apache.fop.layoutngr. LMter (i d=85)
childLMs= java.util.ArrayList (id=89)
cur Body= nul |
cur Chi | dLM= nul |
cur Fl ow= nul |
cur Page= nul |
current Si npl ePageMast er = nul |
cur Span= nul |
cur SpanCol utms= 0
fl owBPD= 0
flowl PD= 0
fobj = org. apache. f op. f 0. pagi nati on. PageSequence (i d=12)
fobjlter=java.util.AbstractList$Listlitr (id=90)
i sFi rstPage= true
mar ker s= nul |
pageCount= 1
pageNunber Gener at or = nul |
pageNunber Stri ng= nul |
parent LM= nul |
staticContentLMs= java.util.HashMap (i d=93)
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4. Phase 2: Building the Areatree

The above calling sequence contains one configuration point. FOP's area tree building process can be modified
by registering a different LayoutManagerMaker with the Area tree handler. The LayoutManagerMaker controls
the creation of Layout Managers.

Warning

TO BE EXPANDED

4.2. Creating the page and body areas

4.2.1. Overview

Create the layout (act i vat eLayout)

» First create a new Page Viewport (makeNewPage).
« First finish the current page (f i ni shPage).
* Then create the new page viewport (cr eat ePage).

e First get the page master (get Si mpl ePageMast er ToUse,
pageSequence. get PageSequenceMast er or
pageSequence. get Si npl ePageMast er).

» Then get the body (current Si npl ePageMast er. get Regi on, from current Si npl e-
PageMast er 'sr egi ons map).

» Then create the page viewport (cr eat ePageAr eas(current Si npl ePageMast er)).

« From the properties of the page master create the page reference rectangle, a new page, a new
FODimension object, and a CTM object.
» For each region in the page master (in our example we only have a body):
* make aregion viewport (makeRegi onVi ewpor t ), which involves calculating the position
of the region on the page, using the FODimension and CTM objects.
* make the reference area (makeRegi onBodyRef er enceAr ea, nmakeRegi onRef er -
enceAr ea).

At this point the page viewport and its region viewports have been laid out.

» Then create the body's main reference area (cr eat eBodyMai nRef er enceAr ea).
» Then create a Span (cr eat eSpan).
e And get the flowlPD (curFlow.get | PDX)).

At this point the body has a single span area with asingle flow area without children.

4.2.2. Detailed view

The call stack when creating the region viewports:

or g. apache. f op. | ayout ngr . PageLayout Manager . nakeRegi onVi ewport (PagelLayout Manager.jav
or g. apache. fop. | ayout ngr . PageLayout Manager . cr eat ePageAr eas (PageLayout Manager.java: 8
or g. apache. f op. | ayout ngr . PageLayout Manager . cr eat ePage (PagelLayout Manager.java: 748)

or g. apache. f op. | ayout ngr . PageLayout Manager . makeNewPage (PagelLayout Manager.java: 467)
or g. apache. f op. | ayout ngr. PageLayout Manager . acti vat eLayout (PagelLayout Manager.java: 22

QR WNE
—

At theend of cr eat ePageAr eas the following properties of the page have been established:
The page reference rectangle:
pageRef Rect = {

X: 56692
y: 56692

14
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wi dt h: 481891
hei ght: 728505
serial Versi onU D: -4345857070255674764

}
The page reference area:
page = {

regi onBefore: nul
regi onStart: nul
regi onBody: instance of org.apache.fop. area. Regi onVi ewport (i d=1279)
regi oneEnd: null
regi onAfter: null
unr esol ved: nul

}

page. r egi onBody = {

regi on: instance of org.apache.fop. area. BodyRegi on(i d=1280)

vi ewAr ea: instance of java.aw.Rectangle(id=1281)
clip: false

org. apache. fop. area. Area. aread ass: 0

org. apache. fop.area. Area.ipd: O

or g. apache. f op. area. Area. props: nul

page. r egi onBody. r egi on
bef oreFl oat: nul
mai nRef er ence: nul
footnote: nul
col umGap: 18000
col umCount: 1
refIPD: O
or g. apache. f op. ar ea. Regi onRef erence. regi ond ass: 2

11
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or g. apache. f op. ar ea. Regi onRef erence. ctm instance of org.apache. fop. area. CTM
or g. apache. f op. ar ea. Regi onRef erence. bl ocks: instance of java.util.ArrayList(id

org. apache. fop. area. Area. areaC ass: 0
org. apache.fop.area. Area.ipd: 0O
or g. apache. f op. ar ea. Area. props: nul

}
page. r egi onBody. vi ewArea = {
X: 56692
y: 56692

wi dth: 481891
hei ght: 728505
serial Versi onU D: - 4345857070255674764

The PageVi ewpor t isreturned:

curPage = {
page: instance of org.apache.fop. area. Page(i d=1261)
vi ewArea: instance of java.aw.Rectangl e(id=1289)
clip: false
pageNunber: null
i dRef erences: nul
unresol ved: nul
pendi ngResol ved: nul
markerFirstStart: nul

d=
=1
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mar ker Last Start: nul |
mar ker Fi r st Any: nul |
mar ker Last End: nul |
mar ker Last Any: nul |

When makeNewPage returns, the Page LayoutManager has a Page Viewport and a Body Region object. The
layout dimensions have been calcul ated:

this = {

pageNunber Generator: instance of org.apache. fop.fo. pagi nati on. PageNunber Gener at or (i d=1
pageCount: 1

pageNumber String: "1"

i ski rstPage: false

bFi r st Page: fal se

curPage: instance of org.apache.fop. area. PageVi ewport (i d=1288)

curBody: instance of org.apache.fop. area. BodyRegi on(i d=1280)

cur Span: nul

cur SpanCol ums: 0

cur Fl ow. nul

fl owBPD: 728505

flow PD: O

areaTree: instance of org.apache. fop. area. AreaTree(i d=1005)

pageSequence: instance of org.apache. fop.fo. pagination. PageSequence(i d=1006)
current Si npl ePageMast er: instance of org.apache. fop.fo. pagi nation. Si npl ePageMast er (i d=
staticContentLMs: instance of java.util.HashMap(id=1008)

I'ms: instance of org.apache. fop.|ayout ngr. Layout Manager LS(i d=1009)

or g. apache. fop. | ayout ngr . Abst r act Layout Manager . user Agent: i nstance of org.apache.fop.a
or g. apache. f op. | ayout ngr . Abst r act Layout Manager . parent LM nul

or g. apache. fop. | ayout ngr . Abst r act Layout Manager . fobj: instance of org.apache.fop.fo.pag
or g. apache. fop. | ayout ngr. Abst r act Layout Manager . fol D: nul

or g. apache. fop. | ayout ngr . Abst r act Layout Manager . mar kers: nul

or g. apache. fop. | ayout ngr. Abst r act Layout Manager . bFi ni shed: fal se

or g. apache. fop. | ayout ngr. Abst r act Layout Manager . cur Chi | dLM nul

or g. apache. fop. | ayout ngr. Abst r act Layout Manager. childLM ter: instance of org.apache.fop
or g. apache. f op. | ayout ngr . Abst r act Layout Manager. bl nited: fal se

The method cr eat eBody Mai nRef er enceAr ea() addsaMai nRef er enceAr ea to the body region:

curBody = {

bef or eFl oat: nul

mai nRef erence: instance of org. apache. fop. area. Mai nRef erence(i d=1293)

footnote: nul

col umGap: 18000

col umCount: 1

refIPD: O

or g. apache. f op. ar ea. Regi onRef erence. regi ond ass: 2

or g. apache. f op. area. Regi onRef erence. ctm instance of org.apache. fop.area. CTM i d=1282)
or g. apache. f op. ar ea. Regi onRef erence. bl ocks: instance of java.util.ArrayList(id=1283)
org. apache. fop. area. Area. areaC ass: 0

org. apache.fop.area. Area.ipd: 0O

or g. apache. f op. ar ea. Area. props: nul

cur Body. nai nRef erence = {

spanAreas: instance of java.util.ArrayList(id=1294)
col umGp: 0

width: 0

org. apache. fop. area. Area. areaC ass: 0

org. apache.fop.area. Area.ipd: 0O

or g. apache. f op. ar ea. Area. props: nul
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cur Body. mai nRef er ence. spanAr eas

K

After cr eat eSpan(1):

cur Body. mai nRef er ence. spanAr eas "[ org. apache. f op. ar ea. Span@581e80] "

cur Body. mai nRef er ence. spanAreas. get (0) = {
fl owAreas: instance of java.util.ArrayList(id=1299)
height: 0
org. apache. fop. area. Area. areaC ass: 0
org. apache. fop. area. Area. i pd: 481891
or g. apache. f op. ar ea. Area. props: nul
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Chapter 5

Phase 2a: The get Next Br eakPoss
call tree

5.1. Overview

» Create anew layout context for the children.
» Then process the flow: loop until the flow is exhausted (isFinished()):
» Get the next possible breakpoint (getNextBreakPoss).
e Loop until thelist of child layout managers is exhausted:
e Get a child layout manager (AbstractLayoutManager.getChildLM). The current child layout
manager isreturned until it is finished. Then the layout manager for the next child is returned.
» Create anew layout context for the children.
« If the child layout manager is not finished, get the next possible breakpoint (getNextBreakPoss).
« |f abreakpoint is returned, break the loop and return the breakpoint.
e Thisfinishes apage.
e Get the next possible breakpoint (getNextBreakPoss) (continued)
» Loop until thelist of child layout managers is exhausted: (continued)
» Elseif no breakpoint is returned, do the next cycle with the next child layout manager.
» Mark the layout manager as finished (the list of child layout managersis exhausted).

At this point a complete (pseudo)tree of possible break points for a page has been collected.

5.2. How do layout managers get layout
managers for the child FO nodes?

Child layout managers are created and retrieved in the method Abst r act Layout Manager . get Chi | dLM

The layout manager gets the layout manager for its next child from its LM t er object chi | dLM t er. This
LMt er object contains an iterator over the children of the layout manager's FO node. It behaves itself as an
iterator over the list of layout managers for the children. It constructs those layout managers when needed, in its
pr eLoadNext method, which calls the convenience method pr eLoadLi st . Using the iterator f obj I t er,
preLoadLi st iterates through the children of the current FO-Object and preloads the corresponding LMs
(Layout Manager Maker . makeLayout Manager s()). Thus LM t er has a layout manager for its next
child. It returns this layout manager in the call toitsnext () method, when the current layout manager invokes
itsget Chi | dLMmethod.

Bl ockLayout Manager . ProxyLM t er has its own subclass of LM t er, which implements a different
method of creating child layout managers. See the next section.

The method that creates the LMs, Layout Manager Maker . makeLayout Manager s() , isimplemented by
FOP's implementation of the Layout Manager Maker interface, Layout Manager Mappi ng. A different
LM system can be hooked into FOP by inserting a different implementation of the Layout Manager Maker
interface. (See FOUser Agent . set Layout Manager Maker Overri de.)

Also note that Abst r act Layout Manager . get Chi | dLMitself does not behave as an iterator. The current
child layout manager is returned until it is finished. One can safely make multiple callsto get Chi | dLM If the
current child layout manager is unfinished and does nothing in between the calls, it remains unfinished, and is
returned at every call. If the current child layout manager is finished, the next layout manager is loaded, and, be-
cause it is unfinished, returned at every call. If thisisthe last child layout manager and it is finished, then null is
returned because in LM t er . pr eLoadNext basel t er. hasNext () returns false. The latter case is used
in Bl ockLayout Manager . get Next Br eakPoss.
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5. Phase 2a: Theget Next Br eakPoss cal tree

Stack trace: Creating a new layout manager for achild, in LM t er . pr eLoadNext , in Abst r act Layout -
Manager . get Chi | dLM

org. apache. fop.layoutngr. LM ter. hasNext() line: 39

~NOUIRAWNE
PO Pl P i M s LY

5.3. Block layout managers and their child
layout managers

Block LMs are different in their treatment of their child LMs. For this purpose Bl ockLayout Manager
defines anested class Pr oxyLM t er , whichisasubclassof LM t er .

This proxy isthe basic LM t er over the children of the block. If the proxy produces a child LM that does not
generate inline areas, the child LM is added to the list of child LMs as normal. But if the childLM generates an
inine aea, a new LineLayout Manager object is created (Bl ockLayout Man-
ager. ProxyLM t er. cr eat eLi neManager ). This LM asks the proxy to produce more child LMs. As
long as these child LMs generate inline areas, they are collected by the Li neLayout Manager object. Finaly,

the Li neLayout Manager object createsitsLM t er object astheLi st |t er at or over thelist of collected
child LMs.

5.4. About get Next Br eakPoss and the list of
child layout managers

Note that the breakpoint may come from a deeply nested child. Each layout manager keeps a reference to its
current child layout manager. The whole list is descended again (get Chi | dLM at the next call to get Next -
Br eakPoss.

Warning
TO BEIMPROVED

Stack of layout managers:

PageSequence PagelLayout Manager

Fl ow Fl owLayout Manager
Bl ock Bl ockLayout Manager
Bl ock Li neLayout Manager
FOText Text Layout Manager

For Bl ockLayout Manager and Li neLayout Manager Bl ock isthe same, but their chi | dLM t er are
different: Bl ockLayout Manager $Bl ockLM t er vsAbstract Li st $Li stltr

QR WN
——
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or g. apache. f op. | ayout ngr . PageSequencelLayout Manager ( or g. apache. f op. | ayout ngr
or g. apache. f op. | ayout ngr . PageSequencelLayout Manager . get Next Br eakPoss( or g. apache. fop. |
or g. apache. fop. | ayout ngr. PageSequencelLayout Manager . acti vat eLayout () |i ne:

or g. apache. f op. | ayout ngr . Layout Manager Mappi ng. nakeLayout Manager s(or g. apache. fop.fo. F
or g. apache. f op. | ayout ngr . PageSequencelLayout Manager ( or g. apache. f op. | ayout ngr
or g. apache. f op. | ayout ngr . PageSequencelLayout Manager ( or g. apache. f op. | ayout ngr

. Abstract
. Abstract

. Abstract!
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or g. apache. f op. | ayout ngr . Text Layout Manager . get Next Br eakPoss ( Text Layout Manager.j ava:
or g. apache. fop. | ayout ngr. Li neLayout Manager . get Next Br eakPoss (Li neLayout Manager. | ava:
or g. apache. fop. | ayout ngr. Bl ockLayout Manager . get Next Br eakPoss (Bl ockLayout Manager.j av
or g. apache. fop. | ayout ngr. Fl owLayout Manager . get Next Br eakPoss ( Fl owLayout Manager. j ava:
or g. apache. f op. | ayout ngr . PageLayout Manager . get Next Br eakPoss (PagelLayout Manager. | ava:



5.5. LineLayoutManager.getNextBreakPoss

[ 6] org.apache. fop.|ayout ngr. PageLayout Manager . acti vat eLayout (PagelLayout Manager. |
A Text Layout Manager :

this = {
vecAreal nfo: instance of java.util.ArrayList(id=1062)
chars: instance of char[13] (i d=1064)
textlnfo: instance of org.apache.fop.fo. Textlnfo(id=1065)
i AreaStart: O
i NextStart: O
i pdTotal : null
spaceChar | PD: 4448
hyphl PD: 5328
hal fW5: i nstance of org.apache.fop.traits. SpaceVal (i d=1066)
i NoSpacesPendi ng: 0
org. apache. fop. I ayout ngr . Abst r act Layout Manager . user Agent: instance of org.apache
or g. apache. fop. | ayout ngr. Abst r act Layout Manager . parentLM instance of org.apache.:
org. apache. fop. | ayout ngr. Abst r act Layout Manager.fobj: instance of org.apache.fop.
or g. apache. fop. | ayout ngr. Abst r act Layout Manager . fol D nul |
or g. apache. fop. | ayout ngr. Abst r act Layout Manager . mar kers: nul |
or g. apache. f op. | ayout ngr . Abst r act Layout Manager . bFi ni shed: fal se
or g. apache. f op. | ayout ngr . Abst r act Layout Manager . cur Chi | dLM nul |
or g. apache. fop. | ayout ngr . Abst r act Layout Manager.chil dLM ter: instance of org.apac
or g. apache. f op. | ayout ngr . Abst r act Layout Manager . bl nited: true

Text inf o: t ext ishandled by a Text Layout Manager . Two routines add the text and calculate the next
possible break.

5.5. Li neLayout Manager . get Next Br eakPoss

5.5.1. Prepare for the main loop

e Create anew empty list of possible line endings, vecPossEnd.

» Retrievethei pd avai | | PDfrom the layout context.

» Create a new layout context (inline layout context) for the child layout managers, based on the layout con-
text for this layout manager.

» Clear the map of previousi pds.

» Record thelength of vecl nl i neBr eaks, which we can use to find the last breakposs of the previous line.

e SetprevBPtonul | ; prevBP containsthe last confirmed breakposs of thisline.

5.5.2. The main loop over the list of child layout
managers

Loop until thelist of child layout managersis exhausted:

» Get achild layout manager (Abst r act Layout Manager . get Chi | dLM. The current child layout man-
ager isreturned until it is finished. Then the layout manager for the next child is returned.
Record the last breakposs.
Record whether the breakposs we are going to find is the first breakposs of thisline.
Record whether it is the first breakposs of this child layout manager.
Initialize the inline layout context (note that it is not a new layout context, the same inline layout context is
used by all child layout managers) (method | nl i neSt acki ngLayout . i ni t Chi | dLC):
» Record whether thisisanew areg; it isanew areaif thisisthe start of anew line or of anew child LM.
« If thisisthe start of anew line
» record whether thisisthe first area of thischild LM,
» set the leading space as passed by argument.
e Elseif this startsanew child LM
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» record that thisisthefirst area,
» set the leading space from the previous BP.
e Elsesettheleading spacetonul | .
» Record on the inline layout context whether leading space is supppressed; it is suppressed if thisis the start
of anew line, but not the start of this child LM, and the previous line was not ended by aforced break.
» Retrieve the next breakposs from the current child LM (get Next Br eakPoss method of child LM). If itis
not nul | :
e Cadculatethei pd up to the previous BP (method | nl i neSt acki ngLayout . updat ePr evl PD):
e Takeanemptyi pd size.
o If thisstartsanew line:
- if it hasaleading fence, add leading space (?),
e listthei pd for the LM of this BP in the map of previousi pds.
 Else
* retrievethei pd for the LM of this BP in the map of previousi pds,
o ifthatisnul | (first BP of thischild LM)
» retrievethei pd for the LM of the previous BP in the map of previousi pds,
» add the leading space of this BP,
» add the pending space-end (stacking size) of the previous BP,
» listthei pd for the LM of this BPin the map of previousi pds.
e Addtothei pd the pending space-end (stacking size) of this BP.
» Record whether this BP could end the line;
» if abreak may occur after this BP, record true;
» €eseif thisBPissuppressible at aline break, return false;
» €else return whether thisisthelast child LM and it is finished, or the next area could start a new line.
« If this BP could end the line, add trailing space.
e If this BP exceedsthelinelength (opDi m mi n > avai | | PD. max),
« if thetext should be justified or if thisisthe first BP of thisline,
- if wearein ahyphenation try, break the loop; we have exhausted our options and one of the pre-
vious BPs should end theline (_exit of | oop_ );
« if thisBP could not end the line, add it to the list of inline breaks, and continue with the next iter-
ation;
* prepare to hyphenate: get the hyphenation context for the text between the last and this BP
(method get HyphenCont ext):
add this BP to the list of inline breaks; even though thisis not a good BP, we add it to the list,
so that we can retrieve the text between the last and this BP,

» iterate back to the previous BPin thislist;

» loop over thefollowing BPsin thislist:
* retrieve the text between the preceding and this BP.

» removethis BP again from thelist of inline breaks.

» create a hyphenation object for the retrieved text, taking the language, country and other hy-
phenation properties into account.

» create a hyphenation context object from it, and return that.

» store the hyphenation context with the inline layout context.

* Record on theinline layout context that we are in a hyphenation try.

» reset the child LMsto the previous BP or to the start of the line.

e Else (if text should not be justified and if this is not the first BP of this line) break the loop; one of
the previous BPs should end theline (_exi t of | oop_ );
« Else (if this BP does not exceed the line length):
» addthisBPtothelist of inline breaks,
» if thisBP could end theline,

» record it asthe last confirmed BP: set prevBP to this BP.

« if thisBPisaforced line break, break the loop; this BP (or one of the previous BPs?) should end
theline(_exit of | oop_).

o if thisBP may fill thelinelength (bpDi m nax >= avai | | PD. m n), add it to the list of pos-
sible line endings, vecPossEnd, with a cost which is equal to the difference of the optimal val-
ues of the content length and the line length (Mat h. abs(avai | | PD. opt - bpDi m opt)).

« If we arein a hypenation try, and the hyphenation context has no more hyphenation points, break the loop;
this or one of the previous BPs should end theline (_exit of | oop ).

5.5.3. After the main loop
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There are five exit points of the main loop:

1. Thelast BPinthe hyphenation try has exceeded the line length.

2. Thelast BP has exceeded the line length, and we cannot get a hyphenation context.

3. Thelast BP has exceeded the line length, and we do not hyphenate.

4. Thelast BP has not exceeded the line length but forces aline break.

5. Wehaverun out of hyphenation points (and the last BP has not exceeded the line length).

6. Natura end of the while loop: we are through the list of child layout managers.

If the last BP has exceeded the line length, it is not in the list of inline breaks, and prevBP points to the last good
break; otherwiseitisin thelist of inline breaks, and prevBP pointsto it.

» If wearethrough thelist of child LMs, mark this LM as finished.

e If no BP was produced, return nul | . (This should concur with being finished?)

e If prevBPisnul | , thereisnot last good break; set it to this BP, even though it fails some criteria:
< it has exceeded the line length in the hyphenation try or we cannot get a hyphenation context,

e orit cannot end the line but it isthe last BP of the last child layout manager.

» If thisBPisnot aforced break, and there are several possible line breaks, select the best one; make pr evBP
point to it. (Could this produce the wrong result if the BP has exceeded the line length and at the same time
isaforced line break? Should pr ev BP be tested for being aforced break instead?)

« |If thelast BPis not the actual breakpoint pr evBP (bp ! = pr evBP) and the material after pr evBP is not
suppressible at the end of aline, back up to pr evBP for a proper start of the next line.

» If the text should be justified and the breakpoint is a forced line break (here pr evBP is tested) or thisis the
last line of the layout manager, set text alignment to | eft-aligned.

» Makealinebreak and return the associated breakposs.

5.6. Li neLayout Manager . nakelLi neBr eak

Arguments are:

e indexinvecl nl i neBr eaks of line breaking BP of last line,
» target linelength,
* typeof text alignment.

Calculate line dimensions. The Line LayoutManager contains the parameters | i neHei ght , | ead and f ol -
| ow as members, which it received from its Block LayoutManager parent at construction. The Blo ckLayout-
Manager contains these parameters as members as well, and has received them from a Text | nf o object in the
method set Bl ockText | nf 0. The Text | nf o object has a reference to the Font object. | ead isthe font as-
cender, f ol | owisthe font descender.

The leading is the difference between | i neHei ght and font height = ascender + descender. The leading is
split in two halves, one for above, the other for below the line. The variable | i neLead is calculated as the dis-
tance from the baseline to the top of the ling, the variable maxt b is calculated as the distance from the baseline
to the bottom of the line. The variable ni dd| ef ol | ow set equal to maxt b. These parameters correspond to
the members| ead, t ot al andf ol | owof the breakposs.

Warning
Find out the exact meaning of these.
» Loop over thebreakpossinvecl nl i neBr eaks:

e adjustl i neLead, maxt b and mi ddl ef ol | owif the corresponding dimension of the BP is larger;
* addthei pds; aBP doesnot just hold thei pd of the area since the previous BP, but the cumulative i pd
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for al the areas contributed by its layout manager; therefore care is taken to add only the i pd of the last
BP of each LM; more precisely, thei pd of the last BP of the previous LM is added when the next LM is
encountered;
Addthei pd of thelast BP.
Resolve the trailing space of the last BP.
Adjust mi ddl ef ol | owif itissmallerthanmaxt b - |i neHei ght.
Calculate the stretch or shrink factor i pdAdj ust for the stretch- and shrinkable elementsin thisline:
« if content optimum is larger than line length optimum,
e if content minimum is smaller than line length optimum,
e caculatei pdAdj ust between 0 and -1, red line length = line length optimum,
» else(content minimum islarger than line length optimum)
e i pdAdjust = -1,rea linelength = content minimum,
* else(content optimum is smaller than line length optimum),
» if content maximum is larger than line length optimum,
e caculatei pdAdj ust between 0 and 1, rea line length = line length optimum,
e else (content maximum is smaller than line length optimum),
e i pdAdjust = 1,red linelength = content maximum.
» Calculate the stretch or shrink factor dAdj ust for white space and the indent:
e judtify: calculate dAdj ust ,
« center or end: calculate the required indent.
» Createanew Li neBr eakPosi ti on based on this LM, the last BPin vecl nl i neBr eaks and the cal-
culated dimensions; use | i neLead for the baseline position and | i neLead + mi ddl ef ol | owfor the
I i neHei ght .
» CreateaBr eakPoss fromthisLi neBr eakPosi t i on object.
 MarktheBPaslastif thisLM isfinished.
» Set the stacking size of the BP (bpd) equal tol i neLead + ni ddl ef ol | ow.

5.7. Line LayoutManager, a sequence of
breakposs

The text is: "waterstaatsingenieur ministersportefeuille aandachtstrekker. Vernederlandste vakliteratuur” etc. It
consists of afew long Dutch words, which can be found in the hyphenation exceptionsin nl . xml . The column
width is 8cm. This text and width have been chosen so that they force many hyphenations.

This text is contained in a single FOText node, and is dealt with by a single Text LayoutManager, which is a
child layout manager for the Line LayoutManager. The Text LayoutManager maintains a list of areainformation
objects, vecAr eal nf o, and the Line LayoutManager maintains a list of breakposs, vecl nl i neBr eaks.
Each breakpossrefersto an area, initsposi t i on. i Leaf Pos member.

During the process of finding suitable line breaks, breakposs are generated until one is found that exceeds the
line length. Then the Line LayoutManager backs up to the previous BP, either to start a hyphenation try or to
create the line break. When it creates aline break, the last breakposs, which exceeds the line length, is not added
to the list of inline breaks. When it starts a hyphenation try, the breakposs is added to that list, and removed
again after the text for hyphenation has been obtained. Each time, the corresponding areainfo isleft in the list of
area information objects. As a consequence the list vecAreal nfo is longer than the list
vecl nl i neBr eaks, and some areas have no corresponding breakposs.

wa-ter-staats-in-ge-nieur m-nis-ters-por-te-feuil-1e aandachtstrekker
0 2 5 1 1 1 2 2 2 23 3 3 4 4 6
1 3 5 0O 3 6 90 3 5 02 0
t ext: wat er st aat si ngeni eur wa ter staats in |
Ar eal nf o: 0: 0-20 (renoved) 0: 0-2 1: 2-5 2: 5-11 3: 11-13
I nlineBreaks: 0 (renpved) 0 1 2 3
too long, hyphenate, |
back up \%
gen geni eur _mnistersportefeuille m nis |
4: 13-15 5: 13-20 6: 20-42 7: 20-23 8: 23-26
4 5 (renpved) 5 6 |
too | ong, too | ong, hyphenate
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i ne break, back up
back up Y%
ters tersportefeuille_ ter S por
9: 26-30 10: 26-42 11: 26-29 12: 29-30 13: 30-33
7 (removed) 7 8 9
too | ong, too | ong, hyphenate, hyphenati on
i ne break, back up error
back up
te feuil | le | _aandacht strekker
14: 33-35 15: 35-40 | 16: 40-42 | 17: 42-60
10 11 | 12 | 13 (renopved)
| ast hyphenpoint, | | too long,
i ne break Y% | hyphenation fails,
| line break,
v back up
aandacht strekker. | etc
18: 43-60 |
13 |
too | ong, |
hyphenation fails,
first BP, |
i ne break Y%

A few remarkable points:

1. The first Arealnfo object is removed from the list during backing up. This is because the previous BP,
whichisnul | , does not belong to this child layout manager, and therefore the whole child LM isreset.

2. Thelast BP, no. 18, exceeds the line length, but because it is the first BP of thisline, it is accepted for the
line break.

3. BP7at position 29 falls at a point that is not a good hyphenation point. Thisis probably caused by the fact
that for this line only the partial word is subjected to hyphenation. On the previous line the complete word
was subjected to hyphenation, and there was no BP at position 29.

4. For the word "aandachtstrekker." hyphenation fails (hyph == nul | isreturned). This may be due to the
period not being separated from the word. When the period is removed, the word is properly broken.

5.8. Text Layout Manager . get Next Br eakPoss

e If thisisthefirst call to this Text LayoutManager, initializei pdTot al and record that this breakposs is the
firstini Fl ags.
» If leading spaces must be suppressed, suppress all leading space characters U+20. Return if this finished the
text.
» For the remaining leading space characters,
« |If thisisaspace U+20 or anon-breaking space U+AQ,
e countit;
» if thisisthefirst character and thisisthe first breakposs,
« if the context has leading spaces, add it (or hal f W5?);
« ¢eseaddit (or hal f W5?) to the pending space, and add the pending space to the space ipd.
» add the space width to theword i pd.
» set the pending space to hal f W5.
« if thisisanon-breaking space U+AO0, register it in bSawNonSuppr essi bl e.
« Else (other space characters),
» registeritin bSawNonSuppr essi bl e.
» add the pending space to the spacei pd, and clear the pending space.
» add the character width to theword i pd.

25



5. Phase 2a: Theget Next Br eakPoss cal tree

» If thisfinishesthe text,
* register whether there were any nonsuppressible spaces (bSawNonSuppr essi bl e) ini Fl ags.
e passall theinfoto makeBr eakPoss and _r et ur n_ its breakposs.
* Else
e add pending space.
» If hypenation ison, get the size of the next syllable:
* et the size of the next syllable,
o if successful, add the flags BreakPoss. CAN BREAK AFTER and Break-
Poss. CAN BREAK AFTERIni Fl ags,
« add the syllable length to theword i pd.
» Elselook for alega line-break: breakable white-space and certain characters such as '-* which can serve as
word breaks; don't look for hyphenation points here though,
» for all following characters:

» If thisisanewline character U+0A, or if t ext | nf 0. bW ap and thisis a breakable space, or if this
isone of the linebreak characters ("-/") and it is the first character or the preceding character is alet-
ter or adigit,

* addtheflag Br eakPoss. CAN_BREAK_AFTERtoi Fl ags,
e if thisisnot a space U+20,
* move the counter to the next character,
» if thisisanewline U+0OA, add the flag Br eakPoss. FORCEtoi Fl ags,
e €else add the character width to theword i pd.
« if therest of the text consists of spaces U+20, register that the rest is suppressible at a line break
(Br eakPoss. REST_ARE_SUPPRESS_AT_LB)ini Fl ags,
e passadl theinfoto nakeBr eakPoss and _r et ur n_ its breakposs.
» Else add the character width to theword i pd,
« and continue with the cycle for the next character.
« Attheend of thetext, passal theinfo to mrakeBr eakPoss and _r et ur n__ its breakposs.

5.9. Text Layout Manager . nakeBr eakPoss

Makeword i pd intoaM nOpt Max object.

Add spacei pd toit.

Addtotal i pd from previoustextstoit.

Create an Ar eal nf o object for this text fragment and add it to the vector of Ar eal nf o objects.
Create a breakposs for this text fragment.

Set thetotal i pd tothe currenti pd.

If the flags contain Br eak Poss. HYPHENATED, set the stacking size to the i pd plus the width of the hy-
phen character,

Else set the stacking size to thei pd.

Set the non-stacking size to the line height, from the text info.

Register the descender and ascender with the breakposs object; thisis currently commented out.

If thisisthe end of the text,

e add Br eakPoss. | SLAST to theflags,

e declarethe LM finished.

Register the flags with the breakposs object

Register the pending space or the absence thereof with the breakposs object.

Register the leading space or the absence thereof with the breakposs object.

Return the breakposs object.
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Chapter 6
Phase 2b: The addAr eas call tree

6.1. Overview

This section presents a verbose overview of the addAr eas call tree. The following section presents the Layout
Managersin more detail.

*  FlowLM receives from its parent LM an iterator with a single pagebreak. The first belongs to BlockLM1,
the second belongs to BlockLM2. FlowLM itself holds 2 child BPs. The flow consists of two blocks.
FlowLM sets up an iterator with its 2 BPs.

» BlockLM1 receives from its parent LM the iterator with those 2 BPs, of which only the first one belongs to
it. Itsleaf position is 13. BlockLM itself holds 14 child BPs, which all belong to asingle LineLM. The block
consists of 14 lines. BlockLM sets up an iterator corresponding to the first BP, containing the child BPs
0-13.

* LineLM receives from its parent LM an iterator with those 14 BPs. The leaf positions are 3, 6, 11, 12, 13,
16, 19, 21, 23, 24, 25, 26, 27, 28. LineL M itself holds 29 child BPs, which all belong to a single TextLM.
LineLM maintains the position of the next BPinvecl nl i neBr eaks, i St art Pos. Initidly itisset to 0.
For each of its 14 BPsin the iterator, LineL M sets up an iterator with the child BPsinvecl nl i neBr eaks
fromi St art Pos up to an including the index i Leaf Pos to which the iterator BP points. Then it up-
dat es iStartPos to point to the next child BP. The iterators contain the child BP ranges: 0-3, 4-6, 7-11, 12,
13, 1416, 17-19, 20-21, 22-23, 24, 25, 26, 27, 28.

whil e (parentlter. hasNext())
Li neBreakPosition | bp = (LineBreakPosition) parentlter.next();

Positionlterator inlinePoslter =
new Br eakPossPoslter(veclnlineBreaks, i StartPos,
| bp. get Leaf Pos() + 1);
i Start Pos = | bp. get Leaf Pos() + 1;

while ((childLM = inlinePoslter.getNextChildLM)) '= null) {
chi | dLM addAreas(inlinePoslter, lc);

}

» TextLM receives from its parent LM an iterator with the BPs 0-3. The leaf positionsare 0, 1, 2, 3. It hasiit-
self 47 itemsin vecAr eal nf o. It iterates over the 4 corresponding Als, records the start of the first one,
counts the word spaces, and records the end of the last one. This line contains the characters from 0 up to 13
and has no word spaces.

* TextLM receives from its parent LM an iterator with the BPs 4-6. The leaf positions are 5, 7, 8. It iterates
over the three corresponding Als. This line contains the characters from 13 up to 26 and has one word space.
Note that the Als 4 and 6 remain unused because they do not have a corresponding BP. These Als represent
areas that were too long, and over which the LM backed up.

*  TextLM receives from its parent LM an iterator with the BPs 7-11. The leaf positions are 11, 12, 13, 14, 15.
It iterates over the five corresponding Als. This line contains the characters from 26 up to 40 and has no
word spaces. Note that the Als 9 and 10 remain unused because they do not have a corresponding BP.

*  TextLM receivesfrom its parent LM an iterator with the single BP 12. The leaf position is 16. Thisline con-
tains the characters from 40 up to 42 and has no word spaces.

*  TextLM receives from its parent LM an iterator with the single BP 13. The leaf position is 18. This line con-
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tains the characters from 43 up to 60 and has no word spaces. Note that the Al 17 remains unused because it
does not have a corresponding BP. Note also that character 42 has been dropped, because it would be a lead-
ing space.

e etc. until all 14 line areas are done. LineL M returns.

e The second BP in the iterator from FlowLM belongs to BlockLM2. The loop while
(parentlter.hasNext()) ends because the LM of the next object is different from the current LM
(Br eakPossPosl t er. checkNext () ), and BlockLM1 returns. FlowLM's loop whi l e ((chi | dLM
= breakPoslter.get Next Chil dLM)) != null) then passestheiterator to BlockLM2.

* BlockLM2 receives from its parent LM the iterator with those 2 BPs. The cursor is a one, because
BlockLM1 has used the first object. Only the second BP belongs to BlockLM2. Its leaf position is O.
BlockLM itself holds 1 child BP, belonging to a LineLM. The block consists of asingle line. BlockLM sets
up an iterator corresponding to the second BP, containing a single child BP.

* LineLM receives from its parent LM an iterator with that BP. The leaf position is 1. LineLM itself holds 2
child BPs, one belonging to a TextLM, the other to AddLMVi si t or $2. LineLM sets up an iterator corres-
ponding to the BP, containing its two child BPs.

e TextLM receives from its parent LM an iterator with the BPs 0 and 1, of which only the first belongs to it.
Its leaf positionisO. It iterates over the corresponding Al. This text area contains the characters from O up to
1,i.e." ", andhasoneword space. This converted to a space area.

* AddLMVi si t or $2 receives from its parent LM an iterator with the BPs 0 and 1. The cursor is at one, be-
cause TextLM has used the first object. Only the second BP belongs to AddLMWi si t or $2. Its leaf posi-
tionisO.

» Thiscompletestheline. LineLM returns.

» BlockLM?2 returns.

*  FlowLM returns.

6.2. Detailed overviews
6.2.1. PageLM

bbp = {
breakps: instance of org.apache.fop.|ayoutngr. BreakPoss(i d=1167)
org. apache. fop. |l ayout ngr. Leaf Position. i Leaf Pos: 0
org. apache. fop. | ayout ngr. Posi ti on. | ayout Manager: instance of org.apache. fop.|ayoutngr.

bbp. breakps. position = {

i Leaf Pos: 1

org. apache. fop. | ayout ngr. Posi ti on. | ayout Manager: instance of org.apache.fop.|ayoutngr.
list = "[org.apache. fop.|ayout ngr. BreakPoss@aa2c23]"
list.get(0).position = {

i Leaf Pos: 1
org. apache. fop. | ayout ngr. Posi ti on. | ayout Manager: instance of org.apache. fop.|ayoutngr.

list.get(0).position.|ayout Manager = "org. apache. fop. | ayout ngr. Fl onLayout Manager @963d0"

6.2.2. FlowLM

28



6.2. Detailed overviews

this = "org. apache. fop. | ayout ngr. Fl owLayout Manager @963d0"

[fp ={
i Leaf Pos: 1
org. apache. fop. | ayout ngr. Posi ti on. | ayout Manager: instance of org.apache.fop.!|ayo

iStartPos = 0
bl ockBreaks = "[org. apache. fop. | ayout ngr. BreakPoss@11bf bc, org.apache. fop. | ayout ngy

bl ockBr eaks. get (i Start Pos) . position = {
i Leaf Pos: 13
org. apache. fop. | ayout ngr. Posi ti on. | ayout Manager: instance of org.apache.fop.|ayo

bl ockBr eaks. get (i Start Pos) . position. | ayout Manager = "org. apache. fop. | ayout ngr. Bl ock

bl ockBr eaks. get (i StartPos+1).position = {
i Leaf Pos: 0
org. apache. fop. | ayout ngr. Posi ti on. | ayout Manager: instance of org.apache.fop.|ayo

bl ockBr eaks. get (i Start Pos+1). posi tion. | ayout Manager = "org. apache. fop. | ayoutngr.Bl o

6.2.3. BlockLM1

this = "org. apache. fop. | ayout ngr. Bl ockLayout Manager @9e09a4"

[fp ={
i Leaf Pos: 13
org. apache. fop. | ayout ngr. Posi ti on. | ayout Manager: instance of org.apache.fop.!|ayo

iStartPos = 0

chil dBreaks = "|[

or g. apache. fop. | ayout ngr . Br eakPoss @hb249,
or g. apache. fop. | ayout ngr . Br eakPoss@.06daba,
or g. apache. fop. | ayout ngr . Br eakPoss @ 021f 34,
or g. apache. fop. | ayout ngr. Br eakPoss @eb043,
or g. apache. f op. | ayout ngr . Br eakPoss @ 63956,
or g. apache. f op. | ayout ngr . Br eakPoss @ 0e434d,
or g. apache. f op. | ayout ngr . Br eakPoss@6477d9,
or g. apache. f op. | ayout ngr . Br eakPoss @ 864f e,
or g. apache. fop. | ayout ngr . Br eakPoss @ ae9aaa,
or g. apache. f op. | ayout ngr . Br eakPoss@c17f 7,
or g. apache. fop. | ayout ngr . Br eakPoss @9896e,
or g. apache. fop. | ayout ngr. Br eakPoss@cda59b
or g. apache. fop. | ayout ngr . Br eakPoss @3788d,
or g. apache. fop. | ayout ngr . Br eakPoss @ 2f bOaf

]
chi

| dBr eaks. get (0).position = {

dAdjust: 0.0

i pdAdjust: 1.0

startlndent: O

i neHei ght: 19200

basel i ne: 17000

org. apache. fop. | ayout ngr. Leaf Posi ti on. i Leaf Pos: 3

org. apache. fop. | ayout ngr. Posi ti on. | ayout Manager: instance of org.apache.fop.|ayo

}
chi | dBreaks. get (0). posi tion. | ayout Manager = "org. apache. f op. | ayout ngr. Li neLayout Man

29



6. Phase 2b: The addAr eas call tree

chi | dBreaks. get (1). position

chi
chi

chi

chi

chi
chi

chi
chi

chi

chi

0.0
1.0

dAdj ust :
i pdAdj ust :
startlndent: O
I i neHei ght: 19200
basel i ne: 17000

or g. apache. f op. | ayout ngr.
or g. apache. fop. | ayout ngr.

| dBr eaks. get (1) . position.

| dBr eaks. get(2).position
dAdjust: 0.0

i pdAdjust: 1.0
startindent: O

I i neHei ght: 19200
basel i ne: 17000

or g. apache. f op. | ayout ngr.
org. apache. fop. | ayout ngr.

| dBr eaks. get (2). position.

| dBr eaks. get (3).position
dAdjust: 7.0

i pdAdjust: 1.0
startindent: O

I i neHei ght: 19200
basel i ne: 17000

or g. apache. f op. | ayout ngr.
org. apache. fop. | ayout ngr.

| dBr eaks. get (3) . position.

| dBr eaks. get(4).position
dAdjust: 0.0

i pdAdjust: -1.0
startindent: O

I i neHei ght: 19200
basel i ne: 17000

or g. apache. f op. | ayout ngr.
or g. apache. fop. | ayout ngr.

| dBr eaks. get (4) . position.

| dBr eaks. get (5). position
dAdjust: 0.0

i pdAdjust: 1.0
startindent: O

I i neHei ght: 19200
basel i ne: 17000

or g. apache. f op. | ayout ngr.
org. apache. fop. | ayout ngr.

| dBr eaks. get (5) . position.

| dBr eaks. get (6) . position
dAdjust: 0.0

i pdAdjust: 1.0
startindent: O

I i neHei ght: 19200
basel i ne: 17000

or g. apache. f op. | ayout ngr.
org. apache. fop. | ayout ngr.

6
i nstance of org.apache.fop.!|ayoutngr.

Leaf Posi tion.i Leaf Pos:
Posi ti on. | ayout Manager :

| ayout Manager = "org. apache. fop. | ayout ngr. Li neLayout Manager @
={

11
i nstance of org.apache.fop.!|ayoutngr.

Leaf Posi tion.i Leaf Pos:
Posi ti on. | ayout Manager :

| ayout Manager = "org. apache. fop. | ayout ngr. Li neLayout Manager @
={

12
i nstance of org.apache.fop.!|ayoutngr.

Leaf Posi tion.i Leaf Pos:
Posi ti on. | ayout Manager :

| ayout Manager = "org. apache. fop. | ayout ngr. Li neLayout Manager @
={

13
i nstance of org.apache.fop.|ayoutngr.

Leaf Posi tion.i Leaf Pos:
Posi ti on. | ayout Manager :

| ayout Manager = "org. apache. fop. | ayout ngr. Li neLayout Manager @
={

16
i nstance of org.apache.fop.!|ayoutngr.

Leaf Posi tion.i Leaf Pos:
Posi ti on. | ayout Manager :

| ayout Manager = "org. apache. fop. | ayout ngr. Li neLayout Manager @
={

19
i nstance of org.apache.fop.!|ayoutngr.

Leaf Posi tion.i Leaf Pos:
Posi ti on. | ayout Manager :
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6.2. Detailed overviews

chi | dBreaks. get (6). posi tion.|ayout Manager = "org. apache. f op. | ayout ngr. Li neLayout Man

chi l dBreaks. get (7). position = {

chi
chi

chi
chi

chi
chi

chi
chi

chi
chi

dAdjust: 0.0

i pdAdjust: 1.0

startlndent: O

i neHei ght: 19200

basel i ne: 17000

org. apache. fop. | ayout ngr. Leaf Posi ti on. i Leaf Pos: 21

org. apache. fop. | ayout ngr. Posi ti on. | ayout Manager: instance of org.apache.fop.layo

| dBr eaks. get (7). position. | ayout Manager = "org. apache. fop. | ayout ngr. Li neLayout Man

| dBr eaks. get (8).position = {

dAdjust: 0.0

i pdAdjust: 1.0

startlndent: O

i neHei ght: 19200

basel i ne: 17000

org. apache. fop. | ayout ngr. Leaf Posi ti on. i Leaf Pos: 23

org. apache. fop. | ayout ngr. Posi ti on. | ayout Manager: instance of org.apache.fop.layo

| dBr eaks. get (8). posi tion. | ayout Manager = "org. apache. fop. | ayout ngr. Li neLayout Man

| dBr eaks. get (9).position = {

dAdjust: 0.0

i pdAdjust: 1.0

startlndent: O

i neHei ght: 19200

basel i ne: 17000

org. apache. fop. | ayout ngr. Leaf Posi ti on. i Leaf Pos: 24

org. apache. fop. | ayout ngr. Posi ti on. | ayout Manager: instance of org.apache.fop.|ayo

| dBr eaks. get (9). posi tion. | ayout Manager = "org. apache. fop. | ayout ngr. Li neLayout Man

| dBr eaks. get (10).position = {

dAdjust: 0.0

i pdAdjust: 1.0

startlndent: O

i neHei ght: 19200

basel i ne: 17000

org. apache. fop. | ayout ngr. Leaf Posi ti on. i Leaf Pos: 25

or g. apache. fop. | ayout ngr. Posi ti on. | ayout Manager: instance of org.apache.fop.|ayo

| dBr eaks. get (10). posi tion. | ayout Manager = "org. apache. fop. | ayout ngr. Li neLayout Ma

| dBr eaks. get (11).position = {

dAdjust: 0.0

i pdAdjust: 1.0

startlndent: O

i neHei ght: 19200

basel i ne: 17000

org. apache. fop. | ayout ngr. Leaf Posi ti on. i Leaf Pos: 26

org. apache. fop. | ayout ngr. Posi ti on. | ayout Manager: instance of org.apache.fop.|ayo

| dBr eaks. get (11). posi tion. | ayout Manager = "org. apache. fop. | ayout ngr. Li neLayout Ma

| dBr eaks. get (12).position = {
dAdjust: 0.0

i pdAdjust: 1.0

startlndent: O

i neHei ght: 19200

basel i ne: 17000
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6. Phase 2b: The addAr eas call tree

org. apache. fop. | ayout ngr. Leaf Posi ti on. i Leaf Pos: 27
org. apache. fop. | ayout ngr. Posi ti on. | ayout Manager: instance of org.apache. fop.|ayoutngr.

chi

| dBr eaks. get (12). position. | ayout Manager = "org. apache. fop. | ayout ngr. Li neLayout Manager @
chi

| dBr eaks. get (13).position = {

dAdjust: 0.0

i pdAdj ust: 1.0

startindent: O

i neHei ght: 19200

basel i ne: 17000

org. apache. fop. | ayout ngr. Leaf Posi ti on. i Leaf Pos: 28

org. apache. fop. | ayout ngr. Posi ti on. | ayout Manager: instance of org.apache. fop.|ayoutngr.

}
chi | dBreaks. get (13). posi tion. | ayout Manager = "org. apache. f op. | ayout ngr. Li neLayout Manager @

6.2.4. LineLM

this = "org. apache. fop. | ayout ngr. Li neLayout Manager @06258"

I'bp = {
dAdjust: 0.0
i pdAdj ust: 1.0
startlndent: O
I i neHei ght: 19200
basel i ne: 17000
org. apache. fop. | ayout ngr. Leaf Posi tion. i Leaf Pos: 3
org. apache. fop. | ayout ngr. Posi ti on. | ayout Manager: instance of org.apache. fop.|ayoutngr.

}
iStartPos = 0

veclnlineBreaks = "[

org. apache. fop. | ayout ngr. Br eakPoss@7e4dee,
org. apache. fop. | ayout ngr. Br eakPoss@2e7c6a,
or g. apache. fop. | ayout ngr . Br eakPoss@a5461
or g. apache. fop. | ayout ngr. Br eakPoss@9cf 9f ,
or g. apache. fop. | ayout ngr . Br eakPoss@.de0Ob5e,
or g. apache. f op. | ayout ngr. Br eakPoss @c5596,
or g. apache. fop. | ayout ngr. Br eakPoss@70c0e,
or g. apache. f op. | ayout ngr . Br eakPoss @87197,
or g. apache. f op. | ayout ngr . Br eakPoss @97904,
or g. apache. f op. | ayout ngr . Br eakPoss@a7f 9dc,
or g. apache. fop. | ayout ngr. Br eakPoss@04e28b
or g. apache. fop. | ayout ngr . Br eakPoss@b54362,
or g. apache. fop. | ayout ngr . Br eakPoss@5b0e2c,
or g. apache. fop. | ayout ngr . BreakPoss@ f 9053,
or g. apache. fop. | ayout ngr . Br eakPoss@c 7734,
or g. apache. fop. | ayout ngr . Br eakPoss@®6212a,
or g. apache. fop. | ayout ngr . Br eakPoss @h675¢,
or g. apache. fop. | ayout ngr. Br eakPoss @If 83e5,
or g. apache. fop. | ayout ngr. Br eakPoss@c6320,
or g. apache. f op. | ayout ngr . Br eakPoss@ f d135,
or g. apache. f op. | ayout ngr . Br eakPoss@000bcf,
or g. apache. f op. | ayout ngr . Br eakPoss @54f c,
or g. apache. fop. | ayout ngr . Br eakPoss@.5c998a,
or g. apache. f op. | ayout ngr . Br eakPoss @458a6,
or g. apache. fop. | ayout ngr. Br eakPoss@Lf 82ab4,
or g. apache. fop. | ayout ngr. Br eakPoss@hbhb9696,
or g. apache. fop. | ayout ngr . Br eakPoss @b6220,
or g. apache. fop. | ayout ngr . Br eakPoss @ 474e45,
?rg.apache.fop.Iayoutngr.BreakPoss@BSa?Zl
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6.2. Detailed overviews

vecl nl i neBreaks. get (0).position = {

i Leaf Pos:

0

org. apache. fop. | ayout ngr. Posi ti on. | ayout Manager

vecl nl i neBreaks. get (0). position.|ayout Manager =

vecl nl i neBreaks. get(1).position = {

i Leaf Pos:

1

org.

or g. apache. fop. | ayout ngr. Posi ti on. | ayout Manager

vecl nl i neBreaks. get (1). position.|ayout Manager =

vecl nl i neBreaks. get(2).position = {

i Leaf Pos:

2

org.

or g. apache. f op. | ayout ngr. Posi ti on. | ayout Manager

vecl nl i neBreaks. get (2). position.|ayout Manager =

vecl nl i neBreaks. get (3).position = {

i Leaf Pos:

3

org.

org. apache. fop. | ayout ngr. Posi ti on. | ayout Manager

vecl nl i neBreaks. get (3). position.|ayout Manager =

vecl nl i neBreaks. get(4).position = {

i Leaf Pos:

5

org.

org. apache. f op. | ayout ngr. Posi ti on. | ayout Manager

vecl nl i neBreaks. get (4). position.|ayout Manager =

vecl nl i neBreaks. get (5).position = {

i Leaf Pos:

7

org.

org. apache. fop. | ayout ngr. Posi ti on. | ayout Manager

vecl nl i neBreaks. get (5). position.|ayout Manager =

vecl nl i neBreaks. get(6).position = {

i Leaf Pos:

8

org.

org. apache. f op. | ayout ngr. Posi ti on. | ayout Manager

vecl nl i neBreaks. get (6). position.|ayout Manager =

vecl nli neBreaks. get(7).position = {

i Leaf Pos:

11

org.

org. apache. fop. | ayout ngr. Posi ti on. | ayout Manager

vecl nl i neBreaks. get (7). position.|ayout Manager =

vecl nl i neBreaks. get (8).position = {

i Leaf Pos:

12

org.

or g. apache. fop. | ayout ngr. Posi ti on. | ayout Manager

vecl nl i neBreaks. get (8). position.|ayout Manager =

vecl nl i neBreaks. get(9).position = {

i Leaf Pos:

13

org.

or g. apache. fop. | ayout ngr. Posi ti on. | ayout Manager :

vecl nl i neBreaks. get (9). position. | ayout Manager =

org.

nst ance of

apache. f op.

nst ance of

apache. f op.

nst ance of

apache. f op.

nst ance of

apache. f op.

nst ance of

apache. f op.

nst ance of

apache. f op.

nst ance of

apache. f op.

nst ance of

apache. f op.

nst ance of

apache. f op.

nst ance of

apache. fop

org. apache. fop. |l ayo

| ayout nmgr . Text Layou

org. apache. fop. | ayo

| ayout ngr . Text Layou

org. apache.fop. | ayo

| ayout ngr . Text Layou

org. apache. fop. |l ayo

| ayout ngr . Text Layou

org. apache. fop. | ayo

| ayout ngr . Text Layou

org. apache. fop. |l ayo

| ayout mgr . Text Layou

org. apache. fop. |l ayo

| ayout ngr . Text Layou

org. apache. fop. | ayo

| ayout mgr . Text Layou

org. apache. fop. |l ayo

| ayout ngr. Text Layou

org. apache. fop. | ayo

| ayout ngr . Text Layou
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6. Phase 2b: The addAr eas call tree

vecl nl i neBreaks. get (10). position
i Leaf Pos: 14
or g. apache. fop. | ayout ngr.

=

Posi tion. | ayout Manager: instance

vecl nl i neBreaks. get (10). posi tion. | ayout Manager
=1

Posi ti on. | ayout Manager :

vecl nl i neBreaks. get (11). position
i Leaf Pos: 15

or g. apache. fop. | ayout ngr. i nstance

vecl nl i neBreaks. get (11). posi tion. | ayout Manager

= {

vecl nl i neBreaks. get (12).position
i Leaf Pos: 16

org. apache. fop. | ayout ngr. Posi ti on. | ayout Manager: i nstance
vecl nl i neBreaks. get (12). posi tion. | ayout Manager = "org. apache.
vecl nl i neBreaks. get (13). position = {

i Leaf Pos: 18

org. apache. fop. | ayout ngr. Posi ti on. | ayout Manager: i nstance
vecl nl i neBreaks. get (13). position. | ayout Manager = "org. apache.
vecl nl i neBreaks. get (14).position = {

i Leaf Pos: 20

org. apache. fop. | ayout ngr. Posi ti on. | ayout Manager: instance
vecl nl i neBreaks. get (14). posi ti on. | ayout Manager = "org. apache.
vecl nl i neBreaks. get (15). position = {

i Leaf Pos: 21

org. apache. fop. | ayout ngr. Posi ti on. | ayout Manager: i nstance
vecl nl i neBreaks. get (15). posi tion. | ayout Manager = "org. apache.
vecl nl i neBreaks. get (16). position = {

i Leaf Pos: 22

org. apache. fop. [ ayout ngr. Posi ti on. | ayout Manager: instance
vecl nl i neBreaks. get (16). posi tion. | ayout Manager = "org. apache.
vecl nl i neBreaks. get (17).position = {

i Leaf Pos: 23

or g. apache. fop. | ayout ngr. Posi ti on. | ayout Manager: i nstance

vecl nl i neBreaks. get (17). posi tion. | ayout Manager
=

Posi ti on. | ayout Manager :

vecl nl i neBreaks. get (18). position
i Leaf Pos: 25

org. apache. fop. | ayout ngr. i nstance

vecl nl i neBreaks. get (18). posi tion. | ayout Manager "org. apache

6.2.5. TextLM

"org. apache.

"org. apache.

"org. apache.

of org. apache.

fop. | ayout ngr.

of org. apache.

fop. |l ayout ngr.

of org. apache.

fop. | ayout ngr.

of org. apache.

fop. | ayout ngr.

of org. apache.

fop. |l ayout ngr.

of org. apache.

fop. | ayout ngr.

of org. apache.

fop. |l ayout ngr.

of org. apache.

fop. | ayout ngr.

of org. apache.

.fop.layout ngr.

fop. | ayout ngr.

Text Layout Mana

fop.layout ngr.

Text Layout Mana

fop.layout ngr.

Text Layout Mana

fop. |l ayout ngr.

Text Layout Mana

fop. | ayout ngr.

Text Layout Mana

fop. | ayout ngr.

Text Layout Mana

fop.layout ngr.

Text Layout Mana

fop. | ayout ngr.

Text Layout Manal

fop. |l ayout ngr.

Text Layout Mana



6.2. Detailed overviews

this = "org. apache. fop. | ayout ngr. Text Layout Manager @7ea52"

this.chars = {

w, a, t, e, r, s, t, a, a, t, s, i, n, g, e n, i, e u, r,
, m i, n i, s, t, e r, s, p, o r, t,e f, e u i, I, I, e
, a a, n, d, a, ¢, h, t, s, t, r, e, k, k, e, r, .,
, V, e, r,n e d, e r, |, a n d, s, t, e
v, a, k, I, i, t, e, r, a t, u, u, r,
, VvV, e, r, s, c, h, i, I, I, e n, d,
, v, e, r, h, o I, 1, a n, d, s, t, e
, v, a, k, I, i, t, e r, a t, u, u, r, ,
, b, e, s, t, u, u, r, s, t, a, k, e, n,
, I, a n, d, s, t, a a, |,
, b, e I, a n, g, r, i, j, Kk,
}
t bpNext = {
i Leaf Pos: O

org. apache. fop. | ayout ngr. Posi ti on. | ayout Manager: instance of org.apache.fop.!|ayo

vecArealnfo = "]

or g. apache. f op. | ayout ngr. Text Layout Manager $Ar eal nf 0@ 07bd0d,
or g. apache. fop. | ayout ngr. Text Layout Manager $Ar eal nf 0@.2922f 6,
or g. apache. f op. | ayout ngr. Text Layout Manager $Ar eal nf 0@ b66b06,
or g. apache. fop. | ayout ngr. Text Layout Manager $Ar eal nf o@2c9557,
or g. apache. f op. | ayout ngr. Text Layout Manager $Ar eal nf o@®f 0d,

or g. apache. f op. | ayout ngr. Text Layout Manager $Ar eal nf o@a3783,
or g. apache. fop. | ayout ngr. Text Layout Manager $Ar eal nf o@ab6f f,
or g. apache. fop. | ayout ngr. Text Layout Manager $Ar eal nf o@1d23b
or g. apache. fop. | ayout ngr. Text Layout Manager $Ar eal nf o@124af ,
or g. apache. f op. | ayout ngr. Text Layout Manager $Ar eal nf o@.f 7708,
or g. apache. f op. | ayout ngr. Text Layout Manager $Ar eal nf o@L.bf bf b8,
or g. apache. f op. | ayout ngr. Text Layout Manager $Ar eal nf o@.c3e9ba,
or g. apache. f op. | ayout ngr. Text Layout Manager $Ar eal nf o@25d61e,
or g. apache. fop. | ayout ngr. Text Layout Manager $Ar eal nf o@0c6cf c,
or g. apache. f op. | ayout ngr. Text Layout Manager $Ar eal nf o@ 72243,
or g. apache. fop. | ayout ngr. Text Layout Manager $Ar eal nf 0@9a8416,
or g. apache. fop. | ayout ngr. Text Layout Manager $Ar eal nf o@55d3a3,
or g. apache. fop. | ayout ngr. Text Layout Manager $Ar eal nf o@b994de,
or g. apache. fop. | ayout ngr. Text Layout Manager $Ar eal nf o@c9766,
or g. apache. fop. | ayout ngr. Text Layout Manager $Ar eal nf 0@7e787,
or g. apache. fop. | ayout ngr. Text Layout Manager $Ar eal nf o@217e67,
or g. apache. f op. | ayout ngr. Text Layout Manager $Ar eal nf o@.f 1bd98,
or g. apache. f op. | ayout ngr. Text Layout Manager $Ar eal nf 0@ d686¢1,
or g. apache. fop. | ayout ngr. Text Layout Manager $Ar eal nf o@.28edf 2,
or g. apache. f op. | ayout ngr. Text Layout Manager $Ar eal nf o@dddba,
or g. apache. fop. | ayout ngr. Text Layout Manager $Ar eal nf o@7e8a7,
or g. apache. f op. | ayout ngr. Text Layout Manager $Ar eal nf o@b4703,
or g. apache. fop. | ayout ngr. Text Layout Manager $Ar eal nf o@.732ed2,
or g. apache. fop. | ayout ngr. Text Layout Manager $Ar eal nf o@ 071521,
or g. apache. fop. | ayout ngr. Text Layout Manager $Ar eal nf o@.f c3c84,
or g. apache. fop. | ayout ngr. Text Layout Manager $Ar eal nf 0@93999,
or g. apache. fop. | ayout ngr. Text Layout Manager $Ar eal nf o@. c486f 2,
or g. apache. fop. | ayout ngr. Text Layout Manager $Ar eal nf o@. 779885,
or g. apache. f op. | ayout ngr. Text Layout Manager $Ar eal nf o@e76c¢?7,
or g. apache. f op. | ayout ngr. Text Layout Manager $Ar eal nf 0@82406,
or g. apache. f op. | ayout ngr. Text Layout Manager $Ar eal nf o@15126e,
or g. apache. f op. | ayout ngr. Text Layout Manager $Ar eal nf o@d2380,
or g. apache. fop. | ayout ngr. Text Layout Manager $Ar eal nf o@35b1f 3,
or g. apache. f op. | ayout ngr. Text Layout Manager $Ar eal nf o@5e6e3,
or g. apache. f op. | ayout ngr. Text Layout Manager $Ar eal nf o@9630a,
or g. apache. fop. | ayout ngr. Text Layout Manager $Ar eal nf 0@ 85572a,
or g. apache. fop. | ayout ngr. Text Layout Manager $Ar eal nf o@ 1daaOe,
or g. apache. fop. | ayout ngr. Text Layout Manager $Ar eal nf o@79860,
or g. apache. fop. | ayout ngr. Text Layout Manager $Ar eal nf o@4de7d,
or g. apache. fop. | ayout ngr. Text Layout Manager $Ar eal nf o@b058b
or g. apache. f op. | ayout ngr. Text Layout Manager $Ar eal nf 0@ 192059,
or g. apache. f op. | ayout ngr. Text Layout Manager $Ar eal nf o@acO0f 5
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6. Phase 2b: The addAr eas call tree

E

vecAreal nfo.get(0) = {

}

i Startlndex: O

i Breakl ndex: 2

i Wscount: O

i pdArea: instance of org.apache.fop.traits. M nOpt Max(i d=1304)

t hi s$0: instance of org.apache.fop.|ayout ngr. Text Layout Manager (i d=1246)

vecAreal nfo.get (1) = {

}

i Startl ndex: 2

i Breakl ndex: 5

i Wscount: O

i pdArea: instance of org.apache.fop.traits. M nOpt Max(i d=1308)

t hi s$0: instance of org.apache.fop.|ayout ngr. Text Layout Manager (i d=1246)

vecAreal nfo.get(2) = {

}

i Startlndex: 5

i Breakl ndex: 11

i Wscount: O

i pdArea: instance of org.apache.fop.traits. M nOpt Max(i d=1310)

t hi s$0: instance of org.apache.fop.|ayout ngr. Text Layout Manager (i d=1246)

vecAreal nfo.get(3) = {

}

i Startlndex: 11

i Breakl ndex: 13

i Wscount: O

i pdArea: instance of org.apache.fop.traits. M nOpt Max(i d=1312)

t hi s$0: instance of org.apache.fop.|ayout ngr. Text Layout Manager (i d=1246)

vecAr eal nfo. get(4) = {

}

i Startlndex: 13

i Breakl ndex: 15

i Wscount: O

i pdArea: instance of org.apache.fop.traits. M nOpt Max(i d=1314)

t hi s$0: instance of org.apache.fop.|ayout ngr. Text Layout Manager (i d=1246)

vecAreal nfo. get(5) = {

}

i Startlndex: 13

i Breakl ndex: 20

i Wscount: O

i pdArea: instance of org.apache.fop.traits. M nOpt Max(i d=1316)

t hi s$0: instance of org.apache.fop.|ayout ngr. Text Layout Manager (i d=1246)

vecAreal nfo.get(6) = {

}

i Startlndex: 20

i Breakl ndex: 42

i Wscount: 1

i pdArea: instance of org.apache.fop.traits. M nOpt Max(i d=1318)

t hi s$0: instance of org.apache.fop.|ayout ngr. Text Layout Manager (i d=1246)

vecAreal nfo.get(7) = {

}

i Startl ndex: 20

i Breakl ndex: 23

i WBcount: 1

i pdArea: instance of org.apache.fop.traits. M nOpt Max(i d=1320)

t hi s$0: instance of org.apache.fop.|ayout ngr. Text Layout Manager (i d=1246)

vecAreal nfo.get(8) = {

i Startl ndex: 23
i Breakl ndex: 26
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i Wecount: O
i pdArea: instance of org.apache.fop.traits. M nOpt Max(i d=1322)
t hi s$0: instance of org.apache.fop.|ayout ngr. Text Layout Manager (i d=1246)

}

vecAreal nfo.get(9) = {
i Startlndex: 26
i Breakl ndex: 30
i Wscount: O
i pdArea: instance of org.apache.fop.traits. M nOpt Max(i d=1324)
t hi s$0: instance of org.apache. fop. | ayout ngr. Text Layout Manager (i d=1246)

}

vecAreal nfo.get (10) = {
i Startl|ndex: 26
i Breakl ndex: 42
i Wecount: O
i pdArea: instance of org.apache.fop.traits. M nOpt Max(i d=1326)
thi s$0: instance of org.apache. fop. | ayout ngr. Text Layout Manager (i d=1246)

}

vecAreal nfo. get (11) = {
i Startl ndex: 26
i Breakl ndex: 29
i Wecount: O
i pdArea: instance of org.apache.fop.traits. M nOpt Max(i d=1328)
t hi s$0: instance of org.apache.fop.|ayout ngr. Text Layout Manager (i d=1246)

}

vecAreal nfo. get (12) = {
i Startlndex: 29
i Breakl ndex: 30
i Wscount: O
i pdArea: instance of org.apache.fop.traits. M nOpt Max(i d=1330)
t hi s$0: instance of org.apache. fop. | ayout ngr. Text Layout Manager (i d=1246)

}

vecAreal nfo.get (13) = {
i Startlndex: 30
i Breakl ndex: 33
i Wecount: O
i pdArea: instance of org.apache.fop.traits. M nOpt Max(i d=1332)
thi s$0: instance of org.apache. fop. | ayout ngr. Text Layout Manager (i d=1246)

}

vecAreal nfo.get(14) = {
i Startlndex: 33
i Breakl ndex: 35
i Wecount: O
i pdArea: instance of org.apache.fop.traits. M nOpt Max(i d=1334)
t hi s$0: instance of org.apache.fop.|ayout ngr. Text Layout Manager (i d=1246)

}

vecAreal nfo. get (15) = {
i Startlndex: 35
i Breakl ndex: 40
i Wscount: O
i pdArea: instance of org.apache.fop.traits. M nOpt Max(i d=1336)
t hi s$0: instance of org.apache. fop. | ayout ngr. Text Layout Manager (i d=1246)

}

vecAreal nfo.get (16) = {
i Startlndex: 40
i Breakl ndex: 42
i Wecount: O
i pdArea: instance of org.apache.fop.traits. M nOpt Max(i d=1338)
thi s$0: instance of org.apache. fop. | ayout ngr. Text Layout Manager (i d=1246)
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vecAreal nfo.get (17) = {

}

i Startlndex: 42

i Breakl ndex: 60

i Wscount: 1

i pdArea: instance of org.apache.fop.traits. M nOpt Max(i d=1340)

thi s$0: instance of org.apache. fop. | ayout ngr. Text Layout Manager (i d=1246)

vecAreal nfo.get (18) = {

i Startlndex: 43

i Breakl ndex: 60

i Wscount: O

i pdArea: instance of org.apache.fop.traits. M nOpt Max(i d=1342)

t hi s$0: instance of org.apache.fop.|ayoutngr. Text Layout Manager (i d=1246)

6.2.6. BlockLM2

this = "org. apache. fop. | ayout ngr. Bl ockLayout Manager @44b18f "

[fp

i Leaf Pos: O
org. apache. fop. | ayout ngr. Posi ti on. | ayout Manager: instance of org.apache. fop.!|ayoutngr.

iStartPos = 0

chil dBreaks = "[org. apache. fop. | ayout ngr. Br eakPoss@45f 939] "

chi | dBreaks. get (0). position = {

}

dAdjust: 0.0

i pdAdjust: -1.0

startlndent: O

i neHei ght: 14400

basel i ne: 12750

org. apache. fop. | ayout ngr. Leaf Posi tion. i Leaf Pos: 1

org. apache. fop. | ayout ngr. Posi ti on. | ayout Manager: instance of org.apache. fop.|ayoutngr.

chi | dBreaks. get (0). posi tion. | ayout Manager = "org. apache. fop. | ayout ngr. Li neLayout Manager @l

6.2.7. LineLM

this = "org. apache. fop. | ayout ngr. Li neLayout Manager @f 2d38"

| bp

dAdjust: 0.0

i pdAdj ust: -1.0

startlndent: O

i neHei ght: 14400

basel i ne: 12750

org. apache. fop. | ayout ngr. Leaf Posi tion. i Leaf Pos: 1

org. apache. fop. | ayout ngr. Posi ti on. | ayout Manager: instance of org.apache. fop.|ayoutngr.

}

iStartPos = 0

veclnlineBreaks = "[
or g. apache. f op. | ayout ngr . Br eakPoss @b67e8,
or g. apache. fop. | ayout ngr . Br eakPoss @ 2ea4?2

]

vecl nl i neBreaks. get (0).position = {
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i Leaf Pos: 0O

org. apache. fop. | ayout ngr. Posi ti on. | ayout Manager: instance of org.apache.fop.|ayo
vecl nl i neBreaks. get (0). position.|ayout Manager = "org. apache. fop. | ayout ngr. Text Layou
vecl nl i neBreaks. get(1).position = {

i Leaf Pos: 0O
or g. apache. fop. | ayout ngr. Posi ti on. | ayout Manager: instance of org.apache.fop.|ayo

vecl nl i neBreaks. get (1). position.|ayout Manager = "org. apache. fop. | ayout ngr. AddLMi si-

6.2.8. TextLM

this = "org. apache. fop. | ayout ngr. Text Layout Manager @265d0"

this.chars = {

}

t bpNext = {
i Leaf Pos: O
org. apache. fop. | ayout ngr. Posi ti on. | ayout Manager: instance of org.apache.fop.|ayo

vecAreal nfo = "[org. apache. fop. | ayout ngr. Text Layout Manager $Ar eal nf o@®@96cca] "

vecAreal nfo.get(0) = {
i Startlndex: O
i Breakl ndex: 1
i Wscount: 1
i pdArea: instance of org.apache.fop.traits. M nOpt Max(i d=1396)
t hi s$0: instance of org.apache.fop. | ayout ngr. Text Layout Manager (i d=1385)

6.2.9. AddLMWi si t or $2

No data

39






Chapter 7
Phase 3: Rendering the pages

It is the task of the rendering phase to describe the area tree in the target page description language, so that
viewers for that language can render the pages. Rendering is done page by page. For each page the rendering
system is handed a PageViewport, and it walks the area subtree below it. For each areait retrieves the traits and
data, and generates the required output.

The layout of a page is not finished until all forward references on that page have been resolved. As a con-
sequence pages are finished out of pagination order. Some renderers support out of order rendering of pages,
Abst ract Render er . support sQut Of Or der () . If arenderer does, a finished page is handed over to it
immediately. Otherwise, the layout system keeps finished pages until all preceding pages are also finished and
have been handed over to the renderer. In principle, the PDF renderer supports out of order rendering. In current
FOP (27 June 2004) this has been disabled because the support is broken.

This stack at a deep position, rendering a leader in a block in a flow in the body region, shows some details of
rendering. Note how the hierarchy of the area tree can be recognized. The lower frames show how the rendering

systemis called by the layout system:

1] where

POOO~NOUIRWNE,S

RPRRRRRRERE
OCO~NOUIRWN RO

or g. apache. f op.
or g. apache. f op.
or g. apache. f op.
or g. apache. f op.
or g. apache. f op.
or g. apache. f op.
or g. apache. f op.
or g. apache. f op.
or g. apache. f op.
or g. apache.
or g. apache.
or g. apache.
or g. apache.
or g. apache.
or g. apache.
or g. apache.
or g. apache.
or g. apache.
or g. apache.

f op.
fop.
fop.
fop.
fop.
fop.
fop.
fop.
f op.
f op.

render . pdf . PDFRender er. r ender Leader (PDFRenderer.java: 1, 266)
render. Abstract Renderer. serveVisitor (AbstractRenderer.java: 832
area.inline.Leader. acceptVisitor (Leader.java: 118)

render. Abst ract Render er. render Li neArea (Abstract Renderer.java: 6
render . pdf . PDFRender er. r ender Li neAr ea ( PDFRenderer.java: 830)
render. Abstract Renderer.render Bl ocks (Abstract Renderer.java: 547
render. Abst r act Renderer. render Bl ock (Abstract Renderer.java: 588)
render . pdf . PDFRender er . r ender Bl ock ( PDFRenderer.java: 513)
render. Abst r act Render er. render Bl ocks (Abstract Renderer.java: 538

render. Abstract Renderer.render Fl ow (Abstract Renderer.java: 473)
render. Abst r act Render er. r ender Mai nRef erence (Abstract Renderer. |
render. Abst r act Render er. r ender BodyRegi on ( Abstract Renderer.jav.
render. Abst r act Render er. r ender Regi onVi ewport (Abstract Renderer
render. Abst r act Render er. render PageAr eas (Abstract Renderer.java
render . pdf . PDFRender er. r ender Page ( PDFRenderer.java: 471)

ar ea. Render PagesMbdel . addPage (Render PagesModel . java: 117)

area. AreaTr ee. addPage (AreaTree.java: 143)

| ayout nmgr . PagelLayout Manager . f i ni shPage (PagelLayout Manager.java
| ayout mgr . PagelLayout Manager . doLayout (PagelLayout Manager.java: 2.

Obvioudly there is a lot to be documented about the rendering system, and about each renderer separately. Be-
cause | do not (yet) know much about the rendering system, | will have to leave that task to others. | only add
the obvious. Rendering requires precise programming: spacing and progress calculations, saving and restoring
dimensions, etc. It also requires tracking the state in the output format.
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Chapter 8
The trees in FOP

8.1. Overview

1. The FO document. Each XML document and therefore also an FO document has a hierarchica structure
that can be modeled as atree.

2. TheFO DOM tree. Thistree has the same hierarchical structure as an FO document, and is often built from
an XML document.

FOP can work from either an FO document or an FO DOM tree. FOP does not build a DOM tree from an FO
document.

3.  TheFO tree. FOP builds this tree from either the FO document or the FO DOM tree. The FO nodes in this
tree correspond to the elements in the FO document or the XML nodes in the FO DOM tree. Note,
however, that they are different from DOM tree nodes.

When a sufficient part of the FO tree has been built (in current FOP the subtree of a PageSequence FO node),
the layout process is started. This process builds three trees.

4. TheLM tree. This tree corresponds closely to the FO tree because each FO node creates a layout manager.
But there are deviations. For example, a BlockLayoutManager creates a Linel ayoutManager for each con-
secutive sequence of child FO nodes that generate inline areas.

5.  The BP tree. Each layout manager returns zero or more BreakPoss to its parent. These BreakPoss are con-
nected to BreakPoss that the layout manager received from its child layout managers. Thisis not areal tree.
There are many BP without a parent BP. They are connected to their siblings by their LM.

6. The Areatree. Using the information stored in the BP tree and in the LMs connected with the BPs, layout
areas are constructed. These areas are placed within other areas, which is expressed in atree hierarchy.

8.2. The tree of BreakPoss

Each LM contains a list of BPs belonging to and returned to it by the childLMs during the get Next Br eak-
Poss stack. These are the BPs that end an area of the childLM. The BP contains an index posi -
tion. i Leaf Pos, which connectsit to the BP with that index in the list of BPs of its own LM (the childLM).

For example, BlockLM's list chi | dBr eaks contains the BPs that end a line (if the childLM is a LineLM).
LineLM'slist vecl nl i neBr eaks contains the BPs that were returned to it as possible linebreaks by TextLM
(if the childLM isa TextLM). TextLM's list vecAr eal nf o contains Ar eal nf o objects. A BP in BlockLM's
list chi | dBr eaks belongse.g. toaLineLM. Itsindex posi ti on. i Leaf Pos points to the BP with that in-
dex in veclnlineBreaks in ListLM. That BP belongs eg. to a TextLM, and its index posi -
tion. i Leaf Pos pointsto the Ar eal nf o object with that index in vecAr eal nf o in TextLM.

LM | bpO bpl bp2 bp3 |

B T = N




8. Thetreesin FOP

T B R TR Fommm o +
bp0 bpl bp2 bp3 LM | bpO bpl bp2 LM | bpO bpl bp2 bp3 bp4 |
+ o +

LM | | |
o e e +

The BPs are held in a list by the LM shown in front of them. They are associated with one of the childLMs,
which is shown by the dotted lines. Their member posi ti on. i Leaf Pos connects them with the BP in their
LM'slist with that index, as shown by the dashed lines.

8.3. Example of an FO and area tree
8.3.1. The FO file

<fo:root xmins:fo="http://www.w3.0rg/1999/X SL /Format"
xmins:svg="http://www.w3.org/2000/svg">
<fo:layout-master-set>
<fo:simple-page-master master-name="simpleA4"
page-height="29.7cm" page-width="21cm"
margin-top="2cm"
margin-bottom="2cm" margin-left="2cm"
margin-right="2cm">
<fo:region-body/>
</fo:simple-page-master>
</fo:layout-master-set>
<fo:page-sequence master-reference="simpleA4">
<fo:flow flow-name="xd-region-body">
<fo:block font-size="16pt" font-weight="bold"
space-after="5mm">Test FO
</fo:block>
</fo:flow>
</fo:page-sequence>
</fo:root>

8.3.2. The corresponding FO tree

In the listing below the notation has been shortened; . [ n] denotes the nth child, for which the full notation is
.chil dren. el enent Dat a[ n] . A number of static members are not shown.

The root:

"fo:root at line 2:44"

r oot
root =
pageSequences: instance of java.util.ArrayList(id=1102)

r unni ngPageNunber Counter: 0
foTreeControl: instance of org.apache. fop. apps. Docunent (i d=1103)

{
| ayout Master Set: instance of org.apache.fop.fo.pagination.Layout Master Set (i d=1089)

org. apache. fop. fo. FObj . propertyLi st Tabl e: instance of org. apache. fop.fo. Property$Maker|
org. apache. fop. fo. FObj . propertyLi st: instance of org.apache.fop.fo.PropertyList(id=110
org. apache. fop. fo. FObj . propMyr: instance of org.apache.fop.fo.PropertyManager (i d=1105)

org. apache. fop. fo. FObj .id: nul

org. apache. fop.fo. FObj.children: instance of java.util.ArrayList(id=1106)
org. apache. fop. fo. FObj . mar kers: nul

org. apache. fop.fo. FObj.systenm d: "file:/path/to/fo-file"

org. apache. fop.fo. FCbj.line: 2

org. apache. fop. fo. FObj . col um: 44

or g. apache. f op. f 0. FONode. parent: nul

or g. apache. f op. f 0. FONode. narme: "fo:root"




8.3. Example of an FO and area tree

Theroot has no properties; the namespace nodes do not result in properties:

root. propertylL

i st

The root has two children:

root.chil dren

oy

fo:layout-master-set at
f 0: page-sequence at line 12:49

line 3:25

Thefirst child of root is the layout master set:

root.[0] = "fo:layout-nmaster-set at line 3:25"

root.[0] = {

si npl ePageMast ers:
pageSequenceMast ers:

or g. apache.
or g. apache.
or g. apache.
or g. apache.
or g. apache.
or g. apache.
or g. apache.
or g. apache.
or g. apache.
or g. apache.
or g. apache.

}

root.[0]. propertylLi st

fop.
fop.
fop.
f op.
f op.
f op.
f op.
f op.
f op.
fop.
fop.

fo.
fo.
fo.
fo.
fo.
fo.
f o.
f o.
f o.
fo.
fo.

i nstance of java.util.HashMap(id=1111)

FObj .
FObj .
FObj .
FObj .

FQbj

FQbj .

FQbj

FObj .

FCbj

nstance of java.util.HashMap(i d=1112)

propertyLi st Tabl e: instance of org.apache.fop.fo.Property
propertyList: instance of org.apache.fop.fo.PropertyList(
propMyr: instance of org.apache.fop.fo.PropertyManager (i d
id: null

.children: instance of java.util.ArraylList(id=1115)

mar kers: nul

.systemd: "file:/path/to/fo-file"

[1ne: 3

.colum: 25

FONode. parent: instance of org.apache.fop.fo.pagi nation. Root (i
FONode. narme: "fo:layout-naster-set”

“qy

The layout master set contains a simple page master:

root.[0].child

]
root.[0].[0] =

ren

!

fo:sinpl e-page-master at |ine 8:28

"fo:sinple-page-master at |ine 8:28"

root.[0].[0] = {

regi ons:
mast er Nane:
or g. apache.
or g. apache.
or g. apache.
or g. apache.
or g. apache.
or g. apache.
or g. apache.
or g. apache.
or g. apache.
or g. apache.
or g. apache.

fop.
fop.
fop.
fop.
fop.
fop.
f op.
f op.
f op.
f op.
f op.

fo.
fo.
fo.
fo.
fo.
fo.
fo.
fo.
f o.
f o.
f o.

FObj

FQbj .

FQbj

FQbj .

FQbj

nstance of java.util.HashMap(i d=1120)
"si mpl eAd”
FQbj .
FQbj .
FQbj .
FQoj .

propertyLi st Tabl e: instance of org.apache.fop.fo.Property
propertyList: instance of org.apache.fop.fo.PropertyList(
propMyr: instance of org.apache. fop.fo.PropertyManager(id
id: null

.children: nul

mar kers: nul |

.systemd: "file:/path/to/fo-file"

[1ne: 8

col um: 28

Fcnbde.parent: i nstance of org.apache. fop.fo.pagination. Layout
FONode. name: "fo: sinpl e- page- master”

The properties of the simple page master:
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root.[0].[0].propertylLi st

b

mast er - name=or g. apache. fop. fo. Stri ngProperty@958bf 9
mar gi n-t op=or g. apache. f op. f 0. Lengt hProperty@18958e
mar gi n-ri ght =or g. apache. f op. f 0. Lengt hProperty@02b2b6
mar gi n- bot t om=or g. apache. f op. f 0. Lengt hProperty@2d166
mar gi n-| ef t =or g. apache. f op. f 0. Lengt hProperty@e1962d
page-w dt h=or g. apache. f op. f 0. Lengt hProperty@d4a75bb
page- hei ght =or g. apache. f op. f 0. Lengt hProperty@7779e3

root.[0].[0].propertyList.get("naster-nanme") = {

str: "sinpleAd"

org. apache. fop. fo. Property. specVal : nul

root.[0].[0].propertyList.get("page-height") = {
| engt h: instance of org.apache. fop. dat atypes. Fi xedLengt h(i d=1329)
org. apache. fop. fo. Property. specVal : nul

root.[0].[0].propertyList.get("page-height").length = "841889npt"

The simple page master has only one region, the body:

root.[0].[0].regions

The region body:

root.[0].[0].regions. get("body")
root.[0].[0].regions. get("body")

}

root.[0].[0].regions.

backgr oundCol or:

or g. apache
or g. apache
or g. apache
or g. apache
or g. apache
or g. apache
or g. apache
or g. apache
or g. apache
or g. apache
or g. apache
or g. apache
or g. apache
or g. apache
or g. apache

. fop.
. fop.
. fop.
. fop.
. fop.
. fop.
. fop.
. fop.
. fop.
. fop.
. fop.
. fop.
. fop.
. fop.
. fop.

= "{body=f o: regi on-body at l|ine 9:24}"

"fo:region-body at line 9:24"

={
nul |
. pagi nati on. Regi on. | ayout Master: instance of org.apache.fop.fo.pagina
. pagi nati on. Regi on. regi onNanme: "xsl -regi on-body"
. pagi nati on. Regi on. overflow. 8
. pagi nati on. Regi on. wn 49
. FQoj . propertylLi st Tabl e: instance of org.apache.fop.fo.Property$hvaker
. FObj . propertyList: instance of org.apache.fop.fo.PropertyList(id=134
. FObj . propMyr: instance of org.apache.fop.fo.PropertyManager (i d=1345)
.FQoj .id: nul
. FQbj . chil dren: nul
. FObj . markers: nul
.FQbj .system d: "file:/path/to/fo-file"
.FQoj .l1ne: 9
. FQbj .colum: 24
. FONode. parent: instance of org.apache. fop.fo. pagi nati on. Si npl ePageMa

. FONode. nane: "fo:regi on-body"

get ("body"). propertyList = "{}"

The second child of root isthe page sequence:

r

r

oot.[1l] = "fo:page-sequence at |ine 12:49"

oot.[1] =

root: instance of org.apache.fop.fo.pagination.Root(id=1088)
| ayout Mast er Set :
fl owMap: instance of java.util.HashMap(i d=1090)
sequencesSt art ed:

i pnVal ue:

" aut o
cur r ent PageNunber :
explicitFirstNunber:

true

1

0

i nstance of org.apache. fop.fo. pagi nati on. Layout Mast er Set (i d=1089)
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firstPageNunber: 1

pageNunber Generator: instance of org.apache. fop.fo. pagi nati on. PageNunber Gener at o
forcePageCount: 8

pageCount: O

i sForcing: false

pageNumber Type: 1

t hi sl sFirstPage: true

si npl ePageMaster: instance of org.apache.fop.fo.pagination.Si npl ePageMaster (i d=1
pageSequencelMaster: nul

mai nFl ow. i nstance of org.apache. fop.fo.pagi nati on. Fl ow(i d=1092)

titleFQ null

org. apache. fop. fo. FQbj . propertyLi st Tabl e: instance of org.apache.fop.fo.Property
org. apache. fop. fo. FObj . propertyLi st: instance of org.apache.fop.fo.PropertylList(
org. apache. fop. fo. FObj . propMyr: instance of org.apache.fop.fo.PropertyManager(id
org. apache. fop.fo. FCbj.id: nul

org. apache. fop.fo. FObj.children: instance of java.util.ArrayList(id=1098)

or g. apache. fop. fo. FObj . mar kers: nul

org. apache.fop. fo. FObj.systen d: "file:/path/to/fo-file"

org. apache.fop.fo. FCbj.l1ne: 12

org. apache. fop. fo. FObj . col um: 49

org. apache. fop. fo. FONode. parent: instance of org.apache.fop.fo.pagi nati on. Root (i
or g. apache. f op. f o. FONode. nane: "fo: page-sequence"

The page-sequence has one property, the reference to the page master:

root.[1].propertyList = "{
nmast er - ref erence=or g. apache. fop. fo. St ri ngProperty@04e28b
}ll

root.[1].propertyList.get("master-reference") = {
str: "sinmpl eAd"
org. apache. fop. fo. Property. specVal : nul

The page-sequence has one child, the flow:

root.[1].children = "[
fo:flow at |ine 13:42

]
root.[1].[0] = "fo:flow at |ine 13:42"

root.[1].[0] = {
pageSequence: instance of org.apache. fop.fo. pagination. PageSequence(i d=1081)
mar ker Snapshot: nul
fl owNane: "xsl-regi on-body"
contentWdth: 0O
org. apache. fop. fo. FObj . propertylLi st Tabl e: i nstance of org.apache.fop.fo.Property
org. apache. fop. fo. FObj . propertyList: instance of org.apache.fop.fo.PropertyList(
org. apache. fop. fo. FObj . propMyr: instance of org.apache.fop.fo.PropertyManager(id
org. apache. fop. fo. FObj .id: nul
org. apache. fop.fo. FQbj.children: instance of java.util.ArrayList(id=1369)
org. apache. fop. fo. FObj . mar kers: nul
org. apache. fop. fo. FObj . system d: "file:/path/to/fo-file"
org. apache. fop.fo. FQbj .l 1ne: 13
org. apache. fop. fo. FObj . col um: 42
org. apache. fop. fo. FONode. parent: instance of org. apache. fop.fo. pagi nati on. PageSe
or g. apache. f op. f 0. FONode. nane: "fo:fl ow

The flow has one property, the flow name:
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root .

[1].

[0]. propertylLi st

{
f | ow nane=or g. apache. fop. fo. Stri ngProperty@458a6

pe

root .
str:

org. apache. fop. fo. Property. specVal

"xsl -regi on- body"

The flow has one child, a block:

[1] [O] propertyL|st get ("fl ow nane") = {

nul |

root.children. el ementData[1].children.elementData[0].children = "]

fo: bl ock at

]ll
root .

root.[1].
al 1 gn:

[1].

line 15:28

[0].[0]
[0] [ 0]

1
—~~

al|gnLast 0
breakAfter: 0
i neHei ght: O
startlndent: O
endl ndent: O
spaceBefore: 0
spaceAfter: O
textlndent: O
keepWthNext: O

backgr oundCol or:

nul |

bl ockW dows: 0
bl ockOr phans: 0

i d:
span:

wsTr eat ment :
| f Tr eat nent :
bWscol | apse:
anyt hi ngLai dQut :

firstinlineChild:
apache.
apache.
apache.
apache.
apache.
apache.
apache.
apache.
apache.
apache.
apache.
apache.

org.
org.
org.
org.
org.
org.
org.
org.
org.
org.
org.
org.

root .

nul |

59

41
98
true

fal se
nul |
fop.fo.
f op.
fop.
fop.
fop.
fop.
fop.
fop.
fop.
f op.
f op.
f op.

fo.
fo.
fo.
fo.
fo.
fo.
fo.
fo.
fo.
fo.

FQbj
FQbj
FQbj .

"fo: bl ock at

FObj M xed. t ext | nf o:
fo. FQbj .
FQbj .
FQoj .
FQoj .
.children:
FQoj .
. systenl d:
FObj .

FONode. par ent :
FONode. nane:

line 15: 28"

i nstance of org.apache.fop.fo. Text|nfo(id=1377)
propertylLi st Table: instance of org.apache. fop.fo.Property$mMaker
propertyList: instance of org.apache.fop.fo.PropertylList(id=137
paopwg{i i nstance of org. apache. fop.fo. PropertyManager (i d=1379)
id: nu

i nstance of java.uti
nul |
"file:/path/to/fo-file"

.ArraylLi st (i d=1380)
mar ker s:

[1ne: 15
colum: 28

i nstance of org.apache.fop.fo.pagination.Fl owid=1092
"fo: bl ock"

[1].[0].[O].propertyList = "{

font-size=org. apache. fop. fo. Lengt hProperty@e4646
font -wei ght =or g. apache. fop. fo. Stri ngProperty@?387b287
space- af t er =or g. apache. f op. f 0. SpacePr operty@d9e2c7

The block has two children:

r oot
fo:text
fo:text

E

[1].

[0].[0].children
at line 15:35
at line 16:7

= [
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root.[1].[0].[0].[0] = "fo:text at |line 15: 35"

root.[1].[0].[0].[0] = { .
ca: instance of char[7] (id=1386)
start: O
[ ength: 7
textlnfo: instance of org.apache.fop.fo. Textlnfo(id=1377)
| ast FOText Processed: instance of org.apache. fop.fo. FOText (i d=1387)
pr evFOText Thi sBl ock: nul
next FOText Thi sBl ock: instance of org.apache. fop.fo. FOText (i d=1387)
ancestor Bl ock: instance of org.apache.fop.fo.flow Bl ock(i d=1375)
org. apache. fop. fo. FQbj . propertyLi st Tabl e: instance of org.apache.fop.fo.Property
org. apache. fop. fo. FObj . propertylList: nul
org. apache. fop. fo. FObj . propMyr: nul
org. apache. fop.fo. FCbj.id: nul
org. apache. fop. fo. FObj . children: nul
or g. apache. fop. fo. FObj . mar kers: nul
org. apache.fop. fo. FObj.systenm d: "file:/path/to/fo-file"
org. apache.fop.fo. FCbj.l1ne: 15
org. apache. fop. fo. FObj . col um: 35
org. apache. fop. fo. FONode. parent: instance of org.apache.fop.fo.flow Bl ock(id=137
org. apache. fop. fo. FONode. nane: "fo:text"

This text node contains the text "Test FO":

1
—~~

root.[1].[0].[0].[0].ca
T, e s, t, , F O

}
root.[1].[0].[0].[1] = "fo:text at line 16:7"

root.[1].[0].[0].[1] = {
ca: instance of char[l] (i d=1390)
start: O
[ength: 1
textlnfo: instance of org.apache.fop.fo. Textl|nfo(id=1377)
| ast FOText Processed: instance of org.apache. fop.fo. FOText (i d=1387)
prevFOText Thi sBl ock: instance of org.apache. fop.fo. FOText (i d=1384)
next FOText Thi sBl ock: nul
ancest or Bl ock: instance of org.apache.fop.fo.flow Bl ock(id=1375)
org. apache. fop. fo. FObj . propertylLi st Tabl e: instance of org.apache.fop.fo.Property
org. apache. fop. fo. FObj . propertylList: nul
org. apache. fop. fo. FObj . propMyr: nul
org. apache.fop.fo. FQbj.id: nul
org. apache. fop. fo. FObj . chil dren: nul
org. apache. fop. fo. FCbj . mar kers: nul
org. apache. fop.fo. FObj . system d: "file:/path/to/fo-file"
org. apache. fop.fo. FObj.line: 16
org. apache. fop. fo. FObj . col um: 7
org. apache. fop. fo. FONode. parent: instance of org.apache.fop.fo.flow Bl ock(id=137
org. apache. fop. fo. FONode. nane: "fo:text"

This text node contains the text "\n":

}root.[l].[O].[O].[l].ca = {

8.3.3. The corresponding area tree
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» PageViewport has a Page page and a Rectangle2D viewArea (reference/viewport pair).

» Page hasfive RegionViewports.

» RegionViewport has a RegionReference region and a Rectangle2D viewArea (reference/viewport pair).
» BodyRegion has a MainReference mainReference, a BeforeH oat beforeFl oat, and a Footnote footnote.
» MainReference hasalist of Spans.

* Spanhasalist of Flows.

* Flow hasalist of Blocks.

* Block hasalist of Blocks or LineAreas.

* LineAreahasalist of InlineAreas.

» Text Area(subclass of InlineArea) has text.
The structure of the areatreeisasfollows:

PageVi ewpor t
+- Page
|+— Regi onVi ewport
+- BodyRegi on
+- Mai nRef erence

+- Span
+- Fl ow
+- Span
+- Fl ow
+- Bl ock
I +- Li neArea
I +- Text Ar ea
|+- Bl ock
+- Span
+- Fl ow
+- Span

+- Fl ow

+- Span

+- Fl ow

+bl ocks

|
+CTM
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8.3. Example of an FO and area tree

In the listing below members of an ar r ayl i st are indicated by [ n] , which stands for get (n) . If the ar -

rayl
dren

Type:

cur

cur

Type:

cur

Type:

cur

Type:

cur

i st iscdled chil dren, theword chi | dr en has been omitted, so that [ n] then stands for chi | -
.get(n).

or g. apache. f op. ar ea. PageVi ewport:
Page = "PageVi ewport: page=1"
Page = {

page: instance of org.apache. fop. area. Page(i d=1394)
vi ewAr ea: instance of java.awt.Rectangl e(id=1395)
clip: false

pageNunber: "1"

i dRef erences: nul |

unr esol ved: null

pendi ngResol ved: nul |

markerFirstStart: null

mar ker Last Start: nul |

mar ker Fi r st Any: nul |

mar ker Last End: nul |

mar ker Last Any: nul |

or g. apache. f op. ar ea. Page:

Page. page = {

regi onBefore: null

regionStart: null

regi onBody: instance of org.apache. fop. area. Regi onVi ewport (i d=1397)
regi oneEnd: null

regi onAfter: null

unr esol ved: nul |

or g. apache. f op. ar ea. Regi onVi ewport:

Page. page. r egi onBody = {

region: instance of org.apache.fop. area. BodyRegi on(i d=1077)
vi ewAr ea: instance of java.aw.Rectangle(id=1399)

clip: false

org. apache. fop. area. Area. areaC ass: 0

org. apache.fop.area. Area.ipd: 0

org. apache. fop. area. Area. props: null

org. apache. f op. ar ea. BodyRegi on:

Page. page. r egi onBody. regi on = {

bef oreFl oat: nul |

mai nRef er ence: instance of org.apache. fop. area. Mai nRef erence(i d=1401)
footnote: null

col umGap: 18000

col umCount: 1

refIPD: O

or g. apache. f op. ar ea. Regi onRef erence. regi ond ass: 2

or g. apache. f op. ar ea. Regi onRef erence.ctm instance of org.apache.fop.area. CTMi
or g. apache. f op. ar ea. Regi onRef erence. bl ocks: instance of java.util.ArrayList(id
org. apache. fop. area. Area. areaC ass: 0

org. apache.fop.area. Area.ipd: 0

org. apache. fop. area. Area. props: null

id=
=1
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Type: or g. apache. f op. ar ea. Mai nRef er ence:

cur Page. page. r egi onBody. r egi on. mai nRef erence = {
spanAreas: instance of java.util.ArraylList(id=1405)
col umGp: 0
width: O
org. apache. fop. area. Area. areaC ass: 0
org. apache.fop.area. Area.ipd: 0O
or g. apache. f op. ar ea. Area. props: nul

The main reference contains five span areas. Four are empty. Number 1 contains the text of this page.

cur Page. page. r egi onBody. r egi on. mai nRef er ence. spanAreas = "|
or g. apache. f op. area. Span@3c3f5

or g. apache. f op. area. Span@O01ac93

or g. apache. f op. area. Span@=25d6le

or g. apache. f op. ar ea. Span@>55d3a3

or g. apache. f op. area. Span@ 18242

Type: or g. apache. f op. ar ea. Span:

cur Page. page. r egi onBody. r egi on. mai nRef er ence. spanAreas[ 0] = {
fl owAreas: instance of java.util.ArrayList(id=1409)
height: 0
org. apache. fop. area. Area. areaC ass: 0
org. apache.fop. area. Area. i pd: 481891
or g. apache. f op. ar ea. Area. props: nul

cur Page. page. r egi onBody. r egi on. mai nRef er ence. spanAreas[ 0] . fl owAreas = "]
or g. apache. f op. ar ea. Fl owm@33e18

Type: or g. apache. f op. ar ea. Fl ow

cur Page. page. r egi onBody. r egi on. mai nRef er ence. spanAreas[ 0] . fl owAreas[ 0] = {
stacking: 2
width: O
or g. apache. f op. area. Bl ockParent . xO fset: 0
or g. apache. f op. area. Bl ockParent . yOfset: 0
org. apache. f op. area. Bl ockParent.wi dth: 0
or g. apache. f op. ar ea. Bl ockPar ent . hei ght: 0
or g. apache. f op. area. Bl ockParent. chil dren: nul
org. apache. fop. area. Bl ockParent . orientation: 0
org. apache. fop. area. Area. areaC ass: 0
org. apache. fop. area. Area. i pd: 481891
or g. apache. f op. area. Area. props: nul

Type: or g. apache. f op. ar ea. Span:

cur Page. page. r egi onBody. r egi on. mai nRef er ence. spanAreas[ 1] = {
fl owAreas: instance of java.util.ArrayList(id=1412)
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cur
or

Type:

cur

cur
or
or

Type:

cur

cur
or

Type:

cur

height: 0

org. apache. fop. area. Area. areaC ass: 0
org. apache. fop. area. Area. i pd: 481891
or g. apache. f op. area. Area. props: nul

Page. page. r egi onBody. r egi on. mai nRef er ence. spanAreas[ 0] . f| owAreas = "|[
g. apache. f op. ar ea. Fl owm@33e18

org. apache. fop. area. Fl ow.

Page. page. r egi onBody. r egi on. mai nRef erence. spanAreas[ 1] . fl owAreas[ 0] = {
st acki ng:

width: O

org. apache. fop. area. Bl ockParent . xOfset: 0

or g. apache. fop. area. Bl ockParent . yOfset: 0

org. apache. f op. area. Bl ockParent.wi dth: 0

or g. apache. f op. ar ea. Bl ockParent . hei ght: 0

org. apache. fop. area. Bl ockParent. children: instance of java.util.ArrayList(id=141
org. apache. fop. area. Bl ockParent.orientation: 0

org. apache. fop. area. Area. areaC ass: 0

org. apache. fop. area. Area. i pd: 481891

org. apache. f op. area. Area. props: nul

Page. page. r egi onBody. r egi on. mai nRef er ence. spanAreas[ 1] . fl owAreas[ 0] .chil dren =
g. apache. f op. ar ea. Bl ock@1f 533
g. apache. f op. area. Bl ock@2922f 6

or g. apache. f op. ar ea. Bl ock

Page. page. r egi onBody. r egi on. nai nRef erence. spanAreas[ 1] . fl owAreas[0].[0] = {
st ackl ng:

positioning: O

org. apache. fop. area. Bl ockParent . xO fset: O

org. apache. fop. area. Bl ockParent . yOfset: 0

or g. apache. f op. area. Bl ockParent.wi dth: 481891

or g. apache. f op. ar ea. Bl ockParent . hei ght: 19200

or g. apache. f op. area. Bl ockParent. chil dren: instance of java.util.ArrayList(id=141
org. apache. f op. area. Bl ockParent.orientation: 0

org. apache. fop. area. Area. areaC ass: 0

org. apache. fop. area. Area. i pd: 481891

or g. apache. f op. area. Area. props: nul

Page. page. r egi onBody. r egi on. mai nRef er ence. spanAreas[ 1] . fl owAreas[0].[0].children
g. apache. f op. ar ea. Li neAr ea@f 0d

or g. apache. fop. area. Li neAr ea:

Page. page. r egi onBody. r egi on. mai nRef erence. spanAreas[ 1] .fl owAreas[0].[0].[0] = {
stacking: O
startlindent: O
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length: O

I i neHei ght: 19200

baseLi ne: 0

inlineAreas: instance of java.util.ArrayList(id=1422)
org. apache. fop. area. Area. areaC ass: 0

org. apache.fop.area. Area.ipd: 0O

or g. apache. f op. ar ea. Area. props: nul

cur Page. page. r egi onBody. r egi on. mai nRef er ence. spanAreas[ 1] .flowAreas[0].[0].[0].inlineArea
org. apache. fop.area.inline. Text Area@1d23b

Type: or g. apache. fop. area. i nl i ne. Text Ar ea:

cur Page. page. r egi onBody. r egi on. mai nRef er ence. spanAreas[1].flowAreas[0].[0].[0].inlineArea
text: "Test FO'
i TSadjust: O
org. apache. fop. area.inline.InlineArea. hei ght: 14800
org. apache. fop.area.inline.InlineArea.contentl|PD. 59568
org. apache. fop.area.inline.InlineArea.vertical Position: 13688
org. apache. fop. area. Area. areaC ass: 0
org. apache. fop.area. Area.ipd: O
org. apache. fop. area. Area. props: instance of java.util.HashMap(id=1426)

cur Page. page. r egi onBody. r egi on. mai nRef er ence. spanAreas[1].flowAreas[0].[0].[0].inlineArea
4=16000

3=F3

7=#000000

}II

3 org.apache.fop. area. Trai t. FONT_NAVE
4 org.apache.fop.area. Trait. FONT_SI ZE

7 org.apache.fop.area. Trait. COLOR
Type: or g. apache. f op. ar ea. Bl ock:

cur Page. page. r egi onBody. r egi on. mai nRef er ence. spanAreas[1].flowAreas[0].[1] = {
stacking: 2
positioning: 0O
org. apache. fop. area. Bl ockParent . xOf fset: 0
org. apache. fop. area. Bl ockParent . yOf fset: 0
org. apache. f op. area. Bl ockParent.wi dth: 0
or g. apache. f op. ar ea. Bl ockParent . hei ght: 14173
or g. apache. fop. area. Bl ockParent. chil dren: nul
org. apache. fop. area. Bl ockParent. ori entation: 0
org. apache. fop. area. Area. areaC ass: 0
org. apache.fop.area. Area.ipd: 0
or g. apache. f op. area. Area. props: nul

Type: or g. apache. f op. ar ea. Span:




8.3. Example of an FO and area tree

cur Page. page. r egi onBody. r egi on. mai nRef er ence. spanAreas[ 2] = {
fl owAreas: instance of java.util.ArraylList(id=1429)
height: 0
org. apache. fop. area. Area. areaC ass: 0
org. apache.fop. area. Area. i pd: 481891
or g. apache. f op. ar ea. Area. props: nul

}
cur Page. page. r egi onBody. r egi on. mai nRef er ence. spanAreas[ 2] . fl owAreas = "|

or g. apache. f op. area. Fl ow@ 72243

Type: or g. apache. f op. ar ea. Fl ow

cur Page. page. r egi onBody. r egi on. mai nRef er ence. spanAreas[ 2] . fl owAreas[ 0] = {
stacking: 2
width: O
or g. apache. f op. area. Bl ockParent . xO fset: 0
org. apache. fop. area. Bl ockParent . yOf fset: 0
or g. apache. f op. area. Bl ockParent.wi dth: 0
or g. apache. f op. area. Bl ockPar ent . hei ght: 0
or g. apache. fop. area. Bl ockParent. chil dren: nul
or g. apache. fop. area. Bl ockParent . orientation: 0
org. apache. fop. area. Area. areaC ass: 0
org. apache. fop. area. Area. i pd: 481891
or g. apache. f op. area. Area. props: nul

Type: or g. apache. f op. ar ea. Span:

cur Page. page. r egi onBody. r egi on. mai nRef er ence. spanAreas[ 3] = {
fl owAreas: instance of java.util.ArrayList(id=1433)
height: 0
org. apache. fop. area. Area. areaC ass: 0
org. apache. fop. area. Area. i pd: 481891
} or g. apache. f op. area. Area. props: nul
cur Page. page. r egi onBody. r egi on. mai nRef er ence. spanAreas[ 3] .fl owAreas = "]

or g. apache. fop. ar ea. Fl ow@Ic9766

Type: or g. apache. f op. ar ea. Fl ow

cur Page. page. r egi onBody. r egi on. mai nRef er ence. spanAreas[ 3] . fl owAreas[ 0] = {
stacking: 2
width: O
or g. apache. fop. area. Bl ockParent . xOf fset: O
org. apache. fop. area. Bl ockParent . yOf fset: O
or g. apache. fop. area. Bl ockParent.wi dth: 0
or g. apache. f op. ar ea. Bl ockPar ent . hei ght: 0
or g. apache. fop. area. Bl ockParent. chil dren: nul
or g. apache. fop. area. Bl ockParent.orientation: 0
org. apache. fop. area. Area. areaC ass: 0
org. apache. fop. area. Area. i pd: 481891
or g. apache. f op. ar ea. Area. props: nul
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Type: or g. apache. f op. ar ea. Span:

cur Page. page. r egi onBody. r egi on. mai nRef erence. spanAreas[4] = {
fl owAreas: instance of java.util.ArrayList(id=1436)
height: O
org. apache. fop. area. Area. areaC ass: 0
org. apache. fop. area. Area. i pd: 481891
} or g. apache. f op. ar ea. Area. props: nul
cur Page. page. r egi onBody. r egi on. mai nRef erence. spanAreas[4] . fl owAreas = "[

or g. apache. f op. ar ea. Fl ow@ec58a

Type: or g. apache. f op. ar ea. Fl ow

cur Page. page. r egi onBody. r egi on. mai nRef er ence. spanAreas[ 4] . fl owAreas[ 0] = {
stacking: 2
width: O
org. apache. fop. area. Bl ockParent . xO fset: O
org. apache. fop. area. Bl ockParent . yO fset: 0
org. apache. fop. area. Bl ockParent.width: 0
or g. apache. fop. ar ea. Bl ockParent. height: 0
or g. apache. f op. ar ea. Bl ockParent. chil dren: nul
org. apache. f op. area. Bl ockParent.orientation: 0
org. apache. fop. area. Area. areaC ass: 0
org. apache. fop. area. Area. i pd: 481891
or g. apache. f op. area. Area. props: nul

cur Page. page. r egi onBody. regi on. bl ocks = "[]"

Type: or g. apache. f op. ar ea. CTM

cur Page. page. r egi onBody. regi on.ctm = {
a: 1.0
b: 0.0
c. 0.0
d: 1.0
e: 56692.0
f: 56692.0

CTM LRTB: instance of org.apache. fop.area. CTM i d=1439)
CTM_RLTB: instance of org.apache.fop. area. CTM i d=1440)
CTM TBRL: instance of org.apache. fop.area. CTMi d=1441)
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Chapter 9

Properties

9.1. The basic setup of the property
subsystem

9.1.1. Property values

The FO nodes in the FO tree contain property values as specified by the user. Each property valueis represented
by a object of typeor g. apache. f op. f 0. Property, or of asubtype thereof.

There are various types of property values: CharacterProperty, Col or TypeProperty,
CondLengt hPr operty, EnunPr operty, KeepProperty, Lengt hPai r Property, Lengt hPr op-
erty, Lengt hRangeProperty,Li st Property, NCnanePr operty, Nunber Property, Nuneri c-
Property, Rel ati veNuneri cProperty, StringProperty. The type ToBel npl enent edPr op-
erty isused for properties that are not yet implemented. Some of these types have subtypes: Aut oLengt h,
Fi xedLengt h, Per cent Lengt h, Tabl eCol Lengt h are subclasses of Lengt hProperty; Space-
Property is a subclass of Lengt hRangeProperty. Each of these types is a subtype of
org. apache. fop. fo. Property.

Property values may implement one or more of the interfaces defined in the package
or g. apache. f op. dat at ypes: Nuneri c, Lengt h, Col or Type

Some properties actually represent a set of properties, such as a minimum, an optimum and a maximum. These
are represented by a property value which implements the ConpoundDat at ype interface. They contain a
property value for each member property.

9.1.2. The property list of an FO node

Property values are held by the FO node corresponding to the fo element on which they are specified by the
user. FO nodes contain a property list of type Pr opert yLi st , which extends HashMap.

The property types are known by the property hame as used on the FO element, e.g. f ont - si ze. For effi-
ciency of implementation, each type of property typeisalso known by ani nt eger, the pr opl D. The pr op-
| Ds are defined in the interface or g. apache. f op. f 0. Const ant s, which gives them a symbolic name of
the form PR_ + property name in capitals and spaces replaced by underscores, e.g. PR_FONT_SI ZE. Wherever
possible, the code uses the pr opl Dsinstead of the property names.

When an FO requests a property, it does so by pr opl d. The request is eventually answered by Pr opert yL-
i st.getExplicitBaseProp, but before it can do so, it has to retrieve the property name from FOPr op-
ert yMappi ng. get Propert yNane. A particular inefficiency as a consequenceis found in FopPr opVal -
Funct i on. j ava and some other classesinthef 0. expr package:

return plnfo.getPropertyList().get(FOPropertyMapping. getPropertyl d(propNane))

Here pr opNane -> pr opl d mapping is done, which later is reverted again.

or g. apache. f op. f 0. FOPr opert yMappi ng. get PropertyNane (FOPropertyMappi ng.java: 48
org. apache. fop. fo. PropertylLi st. get ExplicitBaseProp (Propertylist.java: 230)

or g. apache. fop. fo. Property$Maker. fi ndProperty (Property.java: 281)

or g. apache. fop. fo. Property$Maker. get (Property.java: 314)

org. apache. fop. fo. PropertyLi st.get (Propertylist.java:281)

org. apache. fop. fo. PropertyLi st.get (Propertylist.java:267)

org. apache. fop. fo. FObj . get Property (FQbj.java: 261)

~NOOIRAWNE
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9.1.3. Property makers

Property value objects are created by a property maker of typeor g. apache. f op. f o. Propert yMaker, or
of a subtype thereof. For each property type there is a property maker object, which knows the property type, its
default value, and some other characteristics.

The types of property makers are; Char act er Property. Maker, Col or TypePr operty. Maker, Com
poundPr opert yMaker, EnunPr operty. Maker, Lengt hProperty. Maker, Li st Prop-
erty. Maker, NunberProperty. Maker, StringProperty. Maker, and ToBel npl enent ed-
Property. Maker.

The property makers are lazily constructed when the FObj constructor wants to create its static member pr op-
ertyLi st Tabl e. The constructor calls FOPr oper t yMappi ng. get Gener i cMappi ngs( ), which con-
structs and returns Property. Maker [ Const ant s. PROPERTY_COUNT+1] s_generi cs. The FObj
constructor then copiesthisarray of Pr opert yMaker sinto pr oper t yLi st Tabl e.

public static PropertyMaker[] get GenericMappi ngs() first creates the shorthand property
makers, so that they can be used in the creation of the makers of the real properties, and a set of generic property
makers, which act as templates for the real property makers. Next it creates the makers for all property types.
Related property types are grouped, e.g. cr eat eFont Properti es().

An example isthe creation of the maker for thef ont - si ze property type:

m = new Lengt hProperty. Maker (PR_FONT_SI ZE) ;
m set | nher i ted(true);

m set Def aul t ("12pt"

m set Per cent Base( Lengt hBase. | NH FONTSI ZE) ;
addPr opert yMaker ("font-size", m;

Sincef ont - si ze isalength, itsmaker isaLengt hPr operty. Maker . It isinherited, and its default value
is 12 pt. If the user specifiesthef ont - si ze value as a percentage, then the actual value is calculated from the
f ont - si ze vaue inherited from the parent FO node.

9.1.4. Shorthand properties
9.1.4.1. Overview

Shorthand properties are properties which are shorthand for a number of properties. In other words, they specify
the value of a number of properties in a single attribute. All shorthand properties can take alist of values, which
are space separated in the FO file. The FO spec specifies how this list of values determines the values of the
properties for which this is the shorthand (the target properties.). The length of the list of values for a single
shorthand property may vary. For each length the attribution of these values to the target propertiesis different.

When the FO tree is constructed, shorthand property values are parsed and stored like any other property value.
Because the value can be alist, it isalways of typeLi st Property.

The meaning of shorthand properties is only dealt with when the value of one of the target properties is re-
trieved. For that purpose each target property maker knows the shorthand properties that may set its value, and
when the target property value is retrieved, its maker checks with each of its shorthand property makersiif it has
a value. Note that the value of a shorthand property is never retrieved directly, because shorthand properties
have no direct meaning for the layout.

When the shorthand property value has been retrieved, the value for the target property must be extracted from
thelist. That is done by a shorthand parser, which implements Shor t handPar ser . There are two implement-
ing types: Generi cShort handPar ser and BoxPr opShort handPar ser . Their method convert -
Val ueFor Pr operty knows how each specified value determines the value of the possible target properties.
A shorthand parser object is added to the shorthand property maker when the maker is created.

Note that ConpoundPr oper t yMaker aso hasamember shor t handMaker . | am not sure if this has any-
thing to do with shorthand properties. It seems more related to CompoundPr oper t yMaker delegating cer-
tain tasks to a subproperty maker, viz. the one which istheshor t handMaker .
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9.1.4.2. Example of a shorthand property

The property mar gi n is shorthand for the four properties mar gi n-t op, mar gi n-ri ght, mar gi n- bot -
t om mar gi n-1 ef t . Itsvalue can consist of 1 to 4 width values.

When the property maker for mar gi n is created, it getsaBoxPr opShor t handPar ser as shorthand parser:

m = new ListProperty. Maker (PR_MARG N) ;

m set | nherited(false);

m set Defaul t("");

m set Dat at ypePar ser (new BoxPr opShort handPar ser () ) ;
m set Per cent Base( Lengt hBase. BLOCK_W DTH) ;

addPr opertyMaker ("margin", m;

When the property maker for mar gi n-t op is created, the mar gi n maker is registered with it as a shorthand
maker:

m = new Lengt hProperty. Maker (PR_MARG N_TOP) ;
m set | nher i ted(fal se) ;

m set Def aul t (" Opt"

m addShort hand(s_ generl cs[PR_ MARA N] ) ;

m set Per cent Base( Lengt hBase. BLOCK_W DTH)
addPr opertyMaker ("margi n-top", m;

The maker for bor der - t op- wi dt h hasthree shorthands: bor der - t op, bor der - wi dt h, and bor der :

this.shorthands = instance of org.apache.fop.fo.properties.PropertyMaker[3] (id=772
this.shorthands[ 0] = "org.apache.fop.fo.properties.ListProperty$Maker @eldadb"
this.shorthands[O].propld = 52

t hi s. shorthands[ 1] = "org.apache.fop.fo.properties. ListProperty$Maker @ac9b9"
this.short hands[1].propld = 56

t hi s. shorthands[2] = "org.apache.fop.fo.properties. ListProperty$Maker @ceeea"

this. short hands[2].propld = 18

9.1.4.3. Parsing a shorthand property

The value of a shorthand property is parsed and the value of atarget property is extracted in this call stack:

or g. apache. f op. f o. BoxPr opShor t handPar ser. convert Val ueFor Property (BoxPropShort
org. apache. fop. f o. Generi cShort handPar ser . get Val ueFor Property (Generi cShort hand
org. apache. fop. fo. properties. PropertyNMaker. get Short hand (PropertyMaker.java: 61
org. apache. fop. fo. properties. PropertyMaker. findProperty (PropertyMaker.java: 27
org. apache. fop. fo. properties. PropertyMaker. get (PropertyMker.java: 305)

org. apache. fop.fo. PropertyList.get (PropertylList.java:282)

org. apache. fop.fo. PropertyList.get (PropertylList.)ava: 268)

or g. apache. f op. f 0. Propert yManager . get Mar gi nProps (PropertyManager.java: 301)

O~NOOUITARWNE

The extraction proceeds as follows:

* PropertyMker. get Short hand
e parser.getVal ueFor Property(propld, |istprop, propertyMaker, propertyL-
i st); propld isthe ID of the target property, | i st pr op is the shorthand property value, of type
Li st Property, whichwasretrieved
» if theshorthand valueisi nheri t , get the value for the target property from the parent.

* ¢se convert Val ueFor Property(propld, IlistProperty, maker, propertyL-
i st)
» get from the shorthand list of values the value that corresponds to the target property
o |f the retrieved value is not nul |, convert the property,

nmaker . convert Short handPr operty(propertyList, p, null)
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» first try to convert it in the normal way: maker . convert Property( prop, proper-

tyList, fo)
o ifthisgivesanul | value, test if the value is an enumerated value or a keyword; if so, pro-
cessit.

9.1.5. Corresponding properties

A number of traits can be specified by two alternative properties, e.g. bor der -1 ef t - wi dt h and bor der -
start-w dt h. These are caled corresponding properties. One of a pair of corresponding propertiesis an ab-
solute property, the other is a relative property. The meaning of the relative property depends on the writing
mode. When the value of a property is retrieved that has a corresponding property, the value of that correspond-
ing property should also be taken into account.

Corresponding properties are registered with the property maker when it is created:

bwm = new Border W dt hPropert yMaker (PR_BORDER LEFT_W DTH) ;

bwm useCGeneri c(generi cBorder Wdt h);

bwm set Bor der St yl el d( PR_BORDER _ LEFT STYLE) ;

bwm addShort hand(s_generi cs| PR_BORDER LEFT] );

bwm addShort hand(s_generi cs| PR_BORDER_W DTH] )

bwm addShort hand(s_generi cs[ PR_BORDER] ) ;

corr = new Correspondi ngPropertyI\/aker(b\Am

corr. set Correspondi ng( PR_BORDER _START_ WDTH PR_BORDER _END_W DTH,
PR_BORDER AFTER W DTH) ;

addPr opertyMaker ("border-1eft-w dth", bwn;

There are always three corresponding properties, for the three writing modes | r _tb, rl _tb,tb_rl, inthis
order:

corr = {
baseMaker: instance of org.apache.fop.fo.properties.BorderWdthPropertyMker (i d=702)
Ir_th: 50
rl_th: 36
thb rl: 22

useParent: false
rel ati ve: false

When a property value is retrieved, the value of the corresponding property may have priority. This is determ-
ined by the method cor r espondi ng. i sCorr espondi ngFor ced() . Thisistrueif

» thisisarelative property
» and the corresponding property has been explicitly specified on this FO node

Relative properties are marked by the fact that their corresponding property maker has its member r el ati ve
settot r ue; thisis set when the property is created.

If the corresponding property has priority, its value is computed. Otherwise, if the value of the property itself
has been explicitly specified on this FO node, it is used. Otherwise, the corresponding property is computed.
Computation in this connection means that also the shorthand properties are checked.

Because shorthand properties only exist for absolute properties, the values are effectively checked in this order:

» An absolute property
« Theexplicit value of this property.
* Theexplicit value of the corresponding property.
* Thevalue of this property from the shorthand properties.
e A relative property
« Theexplicit value of the corresponding property.
e Theexplicit value of this property.
e Thevalue of the corresponding property from the shorthand properties.
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9.1.6. Mapping between property names, IDs and
makers

The property subsystem is set up in the class FOPr oper t yMappi ng. It creates a property maker object for
each property type, and it creates mappings of the names, IDs and makers of the property types. It holds the fol-
lowing static maps:

property name <=> property ID => property maker
s_ht SubPropNanmes (<-) s_htGeneric
s_ht Propl ds (->)

Each type of FObj holds a copy of s_ht Gener i ¢ asits static member FObj . propert yLi st Tabl e. Ac-
cording to design documents an FObj type may have its own specific makers for certain property types. Prob-
ably thisis the reason that FCbj holds its own copy of the list of makers. This alows subclasses to hold their
own modified copy. Asfar as| know, thisis not currently the case.

The mappings are filled in the static method

private static void addPropertyMaker(String nane, Property.Maker maker) {
s_generi cs[ maker.get Propld()] = naker;
s_ht PropNanes. put (name, new | nt eger (rmaker. getPropld()));
s_ht Propl ds. put (new | nt eger (maker. getPropld()), nane);

}
which is called for each property type.

The constants for property IDs are defined in the interface or g. apache. f op. f 0. Const ant s:
int PR_ABSOLUTE_PGCSI TION = 1;
int PR_ACTI VE_STATE = 2;
int PR_FONT_SIZE = 94;
i nt PROPERTY_COUNT = 247:

Composite properties are defined by a compound number:

int COMPOUND_SHI FT = 9;

int CP_MAXIMUM = 5 << COVPOUND_SHI FT;
int CP_MN MM =6 << COVPOUND_SHI FT;
int CP_OPTIMUM = 7 << COVPOUND_SHI FT;

Enumerated property values are also defined here:
i nt ABSOLUTE = 1;
i nt ABSOLUTE COLORMETRIC = 2;
int VISIBLE = 105;
int WRAP = 106;

For fast access to important characteristic of property inheritance, Pr opert yLi st maintains a static array
bool ean[ Const ant s. PROPERTY_COUNT + 1] i nheritabl eProperty, which listsfor each prop-
erty typeif it isinherited. It is constructed by asking the maker of each property typeif it isinherited.

A few members of the array of Pr opert yMaker ss_generi cs. It isindexed by the pr opl D. Member O is
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nul | , and serves for unknown property types. Member 1 is for absol ut e- posi ti on, member 94 for
font-size.

mai n[ 1] print org.apache. fop.fo. FOPropertyMppi ng. s_generics

org. apache. f op. f o. FOPr oper t yMappi ng. s_generics = instance of org.apache.fop.fo.Property$v
mai n[ 1] print org.apache. fop.fo. FOPropertyMppi ng.s_generics[ 0]

org. apache. fop. f o. FOPropert yMappi ng. s_generics[0] = nul |

mai n[ 1] print org.apache.fop.fo. FOPropertyMpping.s gener| cs[1]

org. apache. fop. f o. FOPropert yMappi ng. s_generics[1] = "org. apache. fop. fo. EnunProperty$Maker
mai n[ 1] print org. apache. fop. fo. FOPropertyMappi ng. s_generi cs[ 94]
or g. apache. fop. fo. FOPr opert yMappi ng. s_generi cs[94] = "org. apache. fop. fo. Lengt hProperty$mva

A few members of the mapping s_ht Pr opl ds from pr opl D to property name. The s_ht Propl ds for
compound properties are shifted:

mai n[ 1] print org. apache. fop. fo. FOPropertyMappi ng. s_ht Propl ds
org. apache. fop. fo. FOPropertyMappi ng.s_htProplds = "{
1=absol ut e-position

94=f ont - si ze

247=z-i ndex

512=bl ock- progressi on-di rection
1024=conditionality

5632=wi t hi n- page

A few members of the mappings s_ht PropNanes and s_ht SubPropNanes from property name to
propl D. The pr opl ds for compound properties are shifted:

mai n[ 1] print org. apache. fop.fo. FOPropertyMappi ng. s ht Pr opNanes
org. apache. f op. f o. FOProper t yMappi ng. s_ht PropNanes = "{
absol ut e- position=1

fbht—si ze=94

7-i ndex=247
}II

mai n[ 1] print org.apache. fop.fo. FOPropertyMappi ng. s_ht SubPr opNanes
org. apache. f op. f 0. FOPr opert yMappi ng. s_ht SubPr opNanmes = "{

bl ock- progressi on-di recti on=512

conditionality=1024

Wi t hi n- page=5632

9.1.7. Storing the property values based on their
Propl D

The class Pr opert ySet s contains a setup by which property values may be retrieved by their Pr opl d in-
stead of their name. In this setup Pr opert yLi st no longer extends HashMap but contains an array of prop-
erty objects, called val ues. In order to prevent that each FObj should contain an array of size Con-
st ant s. PROPERTY_COUNT, a mapping is setup from a static array for all FO types and all property types to
an index for the possible properties of an FO type, Pr opert ySet s. mappi ng.

PropertySets. mappi ngisashort[ Const ants. ELEMENT_COUNT+1] [ ] matrix, which for each FO
type contains a mapping from Pr opl D to a sparse array of indices, which enumerates the properties that are
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valid for this FO type.
For an element f 0: bar which supports 2 properties, f 0o, whose Pr opl Dis 21, and baz, whose Pr opl Dis
137, the array of indices has the values
indices[21] =1
i ndi ces[ 137] = 2
and all other values are 0. Here indices denotes the row in mappi ng which corresponds to FO type bar.

The values areindicesinto the array Pr oper t yLi st . val ues, which then looks like this:

val ues[0] = null // always null.
val ues[1] = reference to a 'foo' Property instance
val ues[2] = reference to a 'baz' Property instance

Example of Pr opert ySet s. nappi ng:

Propl D -

> 012345... (Contants.PR_XXX)
El ement |
%

FO BASI C LI NK 201020
FOBIDI OVERRIDE| 3001 2 3
FO BLOCK 210020

A property value of an FONode can then be retrieved as Pr oper t yLi st . val ues[i ndi ces[ propl d] ],
where i ndices = PropertySets. get PropertySet (el enent | d) = Pr oper -
tySets. mappi ng[ el ement1d] .

Thematrix Pr oper t ySet s. mappi ng isconstructed in theroutine Pr opertySets.initialize().

First it constructs the el enent s array. For each FO type this array contains an El ement object. This object
contains alist of properties which are valid for this type of FO, and alist of child El enent objects. Each child
El ement object corresponds to an FO type that may occur as a child of this FO type.

Thenthefor (boolean dirty = true; dirty; ) loopisexecuted. It effect is as follows (from an
email by Finn Bock). For each FO type the Bi t Set of allowed properties is merged with the Bi t Set of al-
lowed properties of its possible direct children. When for any FO type the mer ge subroutine modifiesitsBi t -
Set , it setsthe boolean variabledi rt y tot r ue to signal that another iteration of the loop is required. By iter-
ating over the loop until no further modifications are made, one makes sure that the merging process propagates
from below to the top, that is, from any FO type to its farthest possible ancestor. This ensures that every FO type
registers the allowed properties of itself and of al FO types that may ever appear in its subtree.

The matrix Pr opert ySet s. nappi ng is still not used in Pr opert yLi st, and the array val ues does not
yet exist (19 May 2004). The properties are held by namein Pr oper t yLi st , which extends HashMap.

9.2. Creating a property value
9.2.1. General

A property vaue is created by the maker for the property type, in its method Property-
Maker . make( PropertylList, String, FQbj), wherethe second argument isthe property value as a
string:

» |If the specified valueisi nheri t , get the property value from the parent FOb;j.
» Elseif the value is an enumerated value, the corresponding property value is retrieved (for each possible
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enumerated value only one property value object exists, of type EnumProperty).
» If thisdoes not retrieve a property value,

» |f thevalueisashorthand keyword, it is converted to the corresponding value.

e Thevaueisparsed, and a property valueis created.

e The method Pr opert yMaker. convert Property is cdled, which is overridden in subclasses of
PropertyMaker. CompoundPropertyMaker uses this method to convert the simple property value con-
structed to a compound property value:

» Make a compound property value based on default values: Pr opert yMaker . makeConpound,
overridden in CompoundPropertyM aker.
e Set al components equal to the simple property value that is being converted.
» If thisis a compound property maker, convert it to a compound property as above. (Is this the second time
the property valueis converted?)

The property may also record the value as specified in the fo element, as this may influence the traits of the
areas created by this FO node and FO nodesin the subtree.

Subclasses of PropertyMaker may override this method. For example, St ri ngPr operty. Maker hasa
much simpler method.

Attributes of the fo elements are converted to property vaue objects in  Propertyl-
i st.convertAttributeToProperty:

« If the property is not a component of a compound property,
« Ask the maker for the property to create the property value.
» Elseif the property is a component of a compound property,

« Find the base property by acal to Propertyl i st. fi ndBaseProperty:

» If the base property value already exists, returnittoconvert Att ri but eToPr operty.

» If the base attribute is also specified (later) in the list of attributes, retrieve it, ask the maker for the
base property to create the base property value, and return it to convert Attri but eToPr op-
erty.

 Returnnulltoconvert Attri but eToProperty.

e Ask the maker for the subproperty to create the subproperty value by a cal to Property-
Maker . make(Property, int, PropertyList, String, FObj), wherethe second argu-
ment is the subproperty ID and the fourth argument is the specified value. This method is overridden in
ConpoundPr oper t yMaker :

» If the base property value does not yet exist, ask its maker to create it with default values for the
components. Pr opert yMaker . makeConpound, which is overridden in ConrpoundPr oper -
t yMaker:

» Create an empty property value.
» Create property values for the subproperties with default values, and insert them into the com-
pound property value.

e Create the specified subproperty value and insert it into the compound property value, where it re-
places the default subproperty value.

* Add the property to the property list.

9.2.2. Example of a compound property

In this example we illustrate the case where first the base attribute of a compound property is specified, and then
the attribute for one of the components.

First the user specifiesthe attribute value | eader - | engt h="120pt ".

A simple length property value is constructed first:

p. getCl ass() = "class org. apache. fop.fo.properties. Fi xedLengt h"
p =

mllipoints: 120000
org. apache. fop. fo. properties. Property. specVal: null

p = "120000npt "
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Then it is converted into a compound property value. First a compound property with default component values
is created:

p. getCl ass() = "class org. apache.fop.fo.properties. Lengt hRangeProperty”
p:

m ni mum i nstance of org.apache.fop.fo.properties.Fi xedLengt h(i d=759)
opti mum instance of org.apache.fop.fo.properties.Fi xedLengt h(i d=760)
maxi mum instance of org.apache.fop.fo.properties. PercentlLength(id=761)
bf Set: 0

bChecked: true

org. apache. fop. fo. properties. Property. specVal: nul

}
p = "Lengt hRange[ m n: Onpt, max: 100. 0% opt: 12000nmpt]"

Then all components are set equal to the simple property value:

prop.getC ass() = "c
prop = { , , , ,
m ni mum i nstance of org.apache.fop.fo.properties.Fi xedLengt h(i d=744)
opti mum instance of org.apache.fop.fo.properties.FixedLength(id=744)
maxi mum i nstance of org.apache.fop.fo.properties.Fi xedLengt h(i d=744)
bf Set: 7
bChecked: true
org. apache. fop. fo. properties. Property. specVal: nul

ass org. apache. fop.fo. properties. Lengt hRangeProperty"

prop = "Lengt hRange[ m n: 120000npt, nax: 120000npt, opt: 120000npt]"

The property makersinvolved:

this = "org. apache. fop.fo. properties. Lengt hRangePr opert y$Maker @5a338"

this. subproperties = instance of org.apache.fop.fo.properties.PropertyMaker[11] (id

get Subpr opMaker (or g. apache. f op. f 0. Const ants. CP_M NIl MUM
get Subpr opMaker (or g. apache. f op. f 0. Const ant s. CP_MAXI MUM
get Subpr opMaker (or g. apache. f op. f 0. Const ant s. CP_OPTI MUM

"org. apache. f op. f 0. proper
"org. apache. fop. f 0. proper
"org. apache. f op. f 0. proper

Stack dump when making the compound property:

or g. apache
or g. apache
or g. apache
or g. apache
or g. apache
or g. apache
or g. apache
or g. apache
org. apache

POOO~NOUITRARWNE

. fop.
. fop.
. fop.
. fop.
. fop.
. fop.
. fop.
. fop.
. fo.
0] org.apache.fop.fo.FOTreeBuil der. startEl enent (FOTreeBuil der.java: 234)

.fop

f o.
fo.
fo.
fo.

. properties. ConpoundPr opertyMaker. makeConpound ( ConpoundPrope
. properties. ConpoundPr opertyMaker. convert Property (ConpoundPr
. properties. Lengt hRangePr opert y$hvaker. convert Property (Length
. properties. PropertyMaker. nake (PropertyMaker.java: 392)

properties. ConpoundPropertyMaker. make (ConpoundPropertyMaker
PropertylList.convertAttributeToProperty (PropertylList.]java:4
PropertylList.addAttri butesToList (PropertylList.java: 374)

FQb) . addProperties (FObj.java: 133)

FQbj . processNode (FQbj .| ava: 96)

Subsequently, the user specifies acomponent, | eader - | engt h. maxi nume" 200pt ".

First the subproperty is constructed as a simple length property:

p.getd ass() =
p={

m | lipoints:

p = "200000npt "

200000
org. apache. fop. fo. properties. Property. specVal: nul

"cl ass org.apache. fop.fo.properties. Fi xedLength"
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Then it is added to the compound property as the component maxi mum

prop.getC ass() = "c
prop = { , , , ,
m ni mum instance of org.apache.fop.fo.properties. Fi xedLengt h(i d=755)
opti mum instance of org.apache.fop.fo.properties. Fi xedLengt h(i d=755)
g?xi mum i nstance of org.apache.fop.fo.properties.Fi xedLengt h(i d=767)
Set: 7
bChecked: true
org. apache. fop. fo. properties. Property. specVal: null

ass org.apache. fop.fo. properties. Lengt hRangeProperty"

prop = "Lengt hRange[ m n: 120000npt, max: 200000nmpt, opt: 120000npt]"

Stack dump when making the property:

org. apache. fop. fo. properties. PropertyMaker. nake (PropertyMaker.java: 378)
org. apache. fop. fo. properti es. ConpoundPr opert yMaker. nake ( ConpoundPropertyMaker.java:
org. apache. fop. fo. PropertylList.convertAttributeToProperty (PropertylList.|ava: 423)
org. apache. fop. fo. PropertyLi st. addAttri butesToLi st (Propertylist.java:374)

org. apache. fop. fo. FObj . addProperties (FQbj.java: 133)

org. apache. fop. fo. FObj . processNode (FQbj .| ava: 96)

org. apache. fop. fo. FOTr eeBui | der . start El ement ( FOTr eeBui | der . j ava: 234)
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9.2.3. Enumerated property values

Theinterface Const ant s defines values for each possible enumerated value of a property:

i nt ABSOLUTE = 1,
int ABSOLUTE _COLORMETRIC = 2;

int VISIBLE = 105:
int WRAP = 106:

In FOPr oper t yMappi ng a property value object is constructed for each possible enumerated value. See the
Pr operty array enuns and the method makeEnunPr oper t y. During its construction, each property maker
that can have enumerated values gets a member enuns, which, for each of its possible enumerated values, gets
a reference to the appropriate enumerated property value object. See the method
Propert yMaker . addEnum

Example: The properties hyphenat e and pr ecedence both have the possible value t r ue. Their makers
have areference to the same property value object:

or g. apache. f op. f 0. FOPr opert yMappi ng. S_generi cs
[org. apache. fop. fo. Const ant s. PR_HYPHENATE] .
enuns. get ("true"). hashCode() = 9236202
or g. apache. fop. f 0. FOPr opert yMappi ng. s_generi cs
[org. apache. fop. fo. Const ant s. PR_PRECEDENCE] .
enuns. get ("true"). hashCode() = 9236202
or g. apache. fop. f 0. FOPr opert yMappi ng. s_generi cs
[ org. apache. fop. f 0. Const ant s. PR_HYPHENATE] . enuns. get ("true")
or g. apache. fop. f 0. FOPr opert yMappi ng. s_generi cs
[ org. apache. fop. f 0. Const ant s. PR_HYPHENATE] . enuns. get ("true")
val ue: 100
org. apache. fop. fo. properties. Property. specVal : nul

"100"

1
—~

Example: | eader - pattern="rul e".
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9.2. Creating a property value

this = "org. apache. fop.fo. properties. EnunProperty$Shvaker @5c828"

this.enums = "{rul e=82, use-content=104, dots=21, space=88}"
this.enuns.get("rule").getC ass() = "class org. apache. fop.fo. properties. EnunPropert
this.enuns.get("rule") = "82"

this.enunms.get("rule") = {

val ue: 82
org. apache. fop. fo. properties. Property. specVal: nul

The maker's method checkEnunVal ues returns the appropriate property value object
enuns. get (val ue) : newProp = "82".

org. apache. fop. fo. properties. PropertyMaker. checkEnunVal ues (PropertyMker.java
or g. apache. fop. fo. properti es. EnunPropert y$Maker . checkEnunVal ues ( EnunProperty.
org. apache. fop. fo. properties. PropertyMaker. nake (PropertyMker.java: 383)

org. apache. fop. fo. PropertyLi st.convertAttri buteToProperty (PropertyList.java:4
org. apache. fop. fo. PropertyLi st. addAttri butesToLi st (Propertylist.java: 374)
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9.2.4. Example of a property with keywords

The value of the property bor der -t op- wi dt h can be set to a width, but it can also be indicated by one of
the keywordst hi n, medi umandt hi ck. The width values to which these keywords correspond are by default
set by the implementation. When the property maker is constructed in FOPr oper t yMappi ng, it gets a hash
map of keyword values.

this = "org. apache.fop.fo. properties. Border Wdt hPropert yMaker @cf 4a2c"
this.propld = 55

this. keywords = "{nmedi umelpt, thin=0.5pt, thick=2pt}"

}

The method checkVal ueKeywor ds returns the mapped value: val ue = " 1pt" . Subsequently a property
value object is created asif that value had been specified.

org. apache. fop. fo. properties. PropertyMaker. checkVal ueKeywords (PropertyMaker.j
or