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Introduction

Much [software(today[is[geared tb[interactiveuseland graphical luser(interfaces/@abound, €specially

onltheMSWindows [platform. Theprimaryparadigmis WY SIWY G:[What[YouSees What[You

Get.[This[canTead[fo@wkwardSituations [that welall know [foo well:

e  Wordlprocessors[stuffedwithloptionsyoumever(usebut/seeanyway. Theyéxpectyoultobeld
halfldecentmarkup [Specialist/sothatlyoulatIeasthinderstand(alllthe ferms[they lise.

o Internetbrowsers/that(print(anlexact/copy [0ffwhatyoulsaw(onthe[Screen, only[foo happy fo
forgetthat(the [paperlis[tooMarrow(and(thatyou @re motlinterested linthenavigational (frame(on
the left.

Perhaps(themostdramaticfailureloflthis[paradigmlisthat[éfldrawing[programs. Try[drawing(a
simpleldiagram,for[instancelonelillustrating[theinteractionbetween a[PC,[a[metwork [and the
printers.[Typically [youwill spend(a(lot/ofltimepositioning [the boxes, [the textinside[or Mear(those
boxeslandthelarrowsbetween them.

Sure, [therelarelots [0f[computerprogramsdedicated (to [the job: look[at Software[design programs
thatallow youto [draw @ll[differentfypes (0fldiagrams(defined by the unified modellingllanguage T
UML.Looklat[suchwell known[software[packageslas[Visiolor1grafX [1ltheselareiagnificent
toolslin(the hands(oflanlexpert, [ with libraries (0f Symbols[from any(field[oflindustry [imaginable.
But[for[thoseluserswholonly[need to makelallittlelsketch[évery(now[andl[again[theylare Very
heavy toolslindeed.

Anlalternativelis(fouselalsimple[decriptive[language: [define [whatlitems(to[draw,[specify [their
positions| telativeltoleachl bther[and[havelthelsoftwarel decide[ Where[and how[tol draw[them
exactly.

Anlexample:aflow(diagram

Supposelyoulhavelaheating devicelthat[fries[folkeep [thelthe[livingfoom[at[(morelor(less)the
same [femperature.[Allfit[does [is:

e Measurelthelcurrentfemperature

Check itTitisdower(than the farget femperature

IflSo, [turn(onthe Heater for(dwhile

Otherwiseldomothing

Checklagainfromfime[fotime

Below lisalsimple/drawing(thatlillustrates/thelprocess:
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Heat during
1 minute

Theldrawing(wascreating[with the following(Tcl dode:

sourcelldraw_diagram.tcl
namespacellimportl): :Diagrams: : *

packll[canvas[l.clllwidthl[1300Theightl[1300bglwhite]
drawinll.c

currentposll[position]1000J20]
circlell"Start"
directionllsouth

arrowl]""[140

#

#JStorellthellobjectsliforlllaterlireference

#

setldl][diamond I"TI>[ITset?"

arrowl!"no"[140

setlbl][box[1"Heatllduring\nllminute"]

#
#Note:[Ithellorderlloflldirection/currentposllisllimportant
#J(Thell[direction]llcommandllsetslithellcurrentlpositionlltoo)
#

directionlleast

currentposll[getposlELI$d]

arrowl"yes"[140
circlell"Stop"

bracketlwestl[1300][getpos W 1$b]l[getposW$d]

The(DDiagrams(package [that(is ised[(http:/wiki.tcl.tk/13434) [simplifies[the positioningand [sizing[of

theleach(separate(danvaslitem:

o [tlkeepslinformation(aboutla/durrent(positionland(alcurrent/direction

o [t["knows"labout/the liooks[drlanchorpointsiofidach["object"

o Itlcomputes/theldimensions(ofltheBoxes[and[dther(polygonsfrom(the(given [text, dather(than
thatlyoulneed/toldoitlyourself




Becauselthepositioning(and[sizingis[done[dutomatically [youlcan[easily[add mew[objects,change
theldistancebetweenthem[and[Solon.[Relations(like alignment[oflthecentres [ofltheobjectsare
strictly kept[Ione[dflthe most [tedious(aspects 0f general [drawing [programs.

Thelinneriworkings

Before welshow(somectherpossibletises[ofithegeneral [@pproachlinthe MiagramsPackage, Tetiis
look(at(the hinderlying[strategy. The(first Wersions, mere[éxperiments, Were [created [independently
ofltheloncelfamous[PIC [program by [B. Kernighan[(http://www.troff.org/papers.html), (but(they
were lextended later(on With [thatprogram [in thind.

Essential [to the implementation [is thatfhe [current(settings for [dolour, [direction, [position[and Soon

arekepthidden from theuser. Thenthere(is[alsmall set/6ficonventionsfoadherefo:

e Objectsihavelalé¢ompletesetdoflanchor(points(known[by[thel¢ightmain(¢ompass(directions
and[the["centre")Whichlcan(belqueried.

o Objects"know" [which[¢anvas[items they are(composed[of, [So[that(all ‘can(be [tepositioned if
needed.

e Forllinesand arrows(theist[oflanchor points s slightly [different: (based[on the [breakpoints,
rather(than[0n [thore [@bstract[positions @round the [Canvaslitems.

Tolillustratetheimplementation (here(is [the dode[to [draw[abox Wwith fextlinside:

#box[]

#000DrawlallboxfromIthellcurrentllposition

#JArguments:
#UOOOtextOOOTextUtoldbellfittedinlIithellbox
#UOOOwidthOOOO0 (Optional) Dwidthlinlpixelsllor"fitting"
#00heightOO0 (Optional) Cheightlinlpixels

#JResult:

#00IDOo £ 0thellbox

#Sidelleffect:

#000BoxIdrawnllwithlltextlJinside, [lcurrentlipositionliset
#

procll: :Diagrams: :box{text{widthll{}}[{heightlI{}}}{
OO00Ovariablellstate

[t

OO00#0Beforellwellcreatellthelltextllobject, [lwellneedlltollstorellthe
ODO#0currentlpositionl]. ..

OO0+

000pushstate
O00setltextobjl[plaintextli$textl1$Swidthli$height]

00 foreachl{dummylIx 1]yl }[1[getposINWIStextobj]l{break}
00 foreachl{dummylIx2[ly2 }[I[getposlISE[IStextobj]ll{break}

oM Osetx10
HO00setly10
HoMOset1x20
OO00setOy20

exprll{$x115}]
exprll{$ylli5}]
expril{$x2+5}]
exprll{$y2+5}]

OO0+

[Of0#0Constructlthellbox

Oo004#

HO00set000items I [1index[$textobjlll]

[f0lappendiiitemsl][$state (canvas)createllrectanglel$x11$y1l$x201$y20\
OOOOOOOOOOOOCO000000000£4 110000 state (fillcolor) [N
CoOOCoooOOo0OO00000000 0 out 1inel ISstate (color) ]

[00$state (canvas) [raisell[lindex[]$items[]0]

o004
O00#Movellthellcombinedllobjectltollthelloriginalll"current"Jposition
OO004#



O00popstate
[Of0setlobjll[moveobjectlI[1istlIBOX[I$items[l[boxcoordsI$x11$y1l1$x2M1$y211]
[H0setlstate (usegap) L1111

O000returnlsob]

}

Eachldiagram(dbject/donsists(dfiallist(ofithe followinglitems:

e Thelkeyword"BOX" (tolindicatelitasanchorpointslike N and [E)
o Allistldfldanvaslitem IDs(to ovelthe Wwholelobject/around)

o AllistldfXy[doordinates, one[pairfor/@achanchorlpoint

Thelprocedurelstarts[by[¢reatingthe[textlitem[inside[the(box[Vialthe p1aintext[procedurelllthis
particular[procedure[computes(the[extentsof(the [fext[and[uses[thisfo define[theanchor[points.
The vox[procedure(then(telies on thislinformationfoldefinethecoordinatesfor(the Surrounding
rectangle.

Onceltheselare known, [a[new[c¢anvas(item[canbeldreated, [with[the[various[options(storedlin(the
state array.

Thelast[few [lines oflthe[procedure are tainly [administrativein mature, But[they [dre(essential:
e Theldbjectmustbemovedintofheright[spotTthatis: Thelcorrectlanchorpointusticoincide
with[the urrentiposition, [@sfillustrated below Wwith fwo [different/choices for the @nchor(point:

N

A B

[MMThelcode [forthese fragments is:

packl[canvasl.cllwidthJ200lheightJ120lbgllwhite]
drawinll.c

directionllsoutheast
currentposl![position[120[120]
arrowl]""[140

box["[IA"

directionllsoutheast
currentposll[positionl]1200120]
arrowl]""[140
attachllnorthwest

box"[IBL"

e Thelcurrent[positionmustbeladjusted, sothatthe mextuser[command¢an[betun correctly.
Thislis[dlso(the teason for(the pushstate/popstate[commands: they preserve and(testore(the
user's(settings.

Allldifferent(diagram[objectslare[drawn by [different[procedures. [This@llows greaterflexibility [at
the[costlofl somelcodel duplication[[Tan[alternative wouldhave[been[touise[alsetlofl small
procedures|that[delegatel the[Wwork[to[larger[ones[ With[many[parameters, [ but[with[thel current
approachl@nd(theuseofhelperproceduresSuch(ds boxcoordsfolcomputeltheldefaultSetloflanchor
points, [itlis[muchleasier o expandthe pPackage.



Beyondisimply drawingpictures!...

Sofar(wehavelconcentrated don a ¢onvenient[way [fo[draw [pictures with[fixed[Symbols, [(but[you
canfiselthisfechnique formuch(more. [ThisSectionfillustrates thatWith @ fewexamples.

Interactiveldiagrams

Consider/suchhuman [dctivities(ds troublelshootinglor fillinglinlalform:(oftenlyouneed(to make(a
decision(that[leads[tolaldifferent[partlofltheinderlyingdecision[treelorlaldifferent part[oflthe
form, [@s[certain[questins [do Mot[concernyou. Y ouldould uisela diagramWwith[Boxes[and diamonds
tovisualisethe [flow[dndmake thevarious[objectsinteractive: When[youclick[onthem @ Wwindow
popship [thatlallows[you tofilllin(the relevant(data. TheldiagramWwould Be(a[dompactdavigational
tool.[When [the inderlying [program[properly (hanages (what(dan [beldctivated, it [would be(difficult
fortheisertblaccidentallyskipquestions.

Alsolwith[alsuitable choiceloflSymbols, (the[diagram[¢an [Visualisethe[State[of[affairslin,3ay,[a
powerlplant 2 rothingew: [Suchigraphical loverviews Have beenlinise for thany [years.

Chemicallstructurelformulae
Whilelwehavelseen symbols(thatldome from(theclassical flow[diagrams(thatiised o beiised for
depictingthelstructure(oficompter programs, e can(also Ibok @t[chemical structure formulae:

C OOH

This[wascreated [with[the [following(code:

directionlleast
currentposl/[position[140[160]
benzene;[lbond;

setllCatom /[plaintextlIC]

bondl190J$Catom
directionlnorth
plaintextlIC
directionlleast
plaintextl[JOOH

bondl190[1$Catom
directionllsouth
plaintextlH

bondl0Ll$Catom

directionlleast

benzene

bond;lldirectionlleast

plaintext[INH2[]; #/JUNICODE \Nu2082[lislisubscriptl]2,[lbutllthatllislinot
OoODOD000000000#0supportediinlJPostScript, Hitlseems

This[] particular[] example[] was[] directly[] inspired(] by[l the[] CHEML! program[] (cf.
http://www.troff.org/papers.html). [Supporting[the[ full[tange [ ofl possibilities[is[al considerable
challenge,but[somebody With alkeeninterestlin [the matter(can(certainly [dchievelit.



Mathematicallformulae

Typesettingmathematical formulaelisfalkind [6fblackdrt,unless[you tealise,[again followingthe
footstepsloflKernighan, thatthings[¢an[beldone(tecursively. Forlinstance, [fo typeset(a fraction,
youfirst(typeset[the iumeratorand(the[denominator, eéach[¢haracterised by [Some (bounding (box.
Thenyouldan/position/them(around the horizontalbar.

dividedby | A+B | — _A
A+B

Unfortunately, (Ilhad[tolcheat[a[bit, as[the[¢odeltolayout(fractions(automatically(is(not(finished
yet.[Butherelis [thedodeltoachievelthe@abovefformula”:

packll[canvasll.clllwidthl[1300[Theightl180[[Tbgliwhite]
drawinll.c

directionlleast
currentposl/[position[1200]40]
box[I"A"
plaintextli"dividedllby"
boxI"A+B"

plaintexti""

arrowl]""[120
plaintextO"OOoooO"
setllposl][currentpos]
lsetlposli2[]15

directionllsouth
currentposli$pos
plaintext"A"

usegapl0

setllxcll[lindexll[currentpos]l]1]

setlxbll[exprl1{$xcl115}]

setlxell[exprl1{$xc+15}]
.cllcreatelllinell$xbll[lindex[][currentpos]12][1$xell[1lindexlI[currentpos]i2]

plaintext[I"A+B"

Geometrical donstructions
Aslalfinal[éxample[1[Wwant[to[$how[alsimple[geometricalldiagram[(http://wiki.tcl.tk/13314).[A
wellknown(theoremlabout(circlesfisthatthe friangle formed by [thefwo [pointoflintersection 0f’a
linethrough thelcentreland @point/dn [the [Pperimeter has [an l@ngle[0f190°:



Andtheldode:

packll[canvasll.clwidthl[14000height[1300bglwhite]

circlell[pointlI0LI0]0L
linelllll[pointl300]0[pointlI310]
setllpllll[pointlI[exprll{cos (1) }][I[exprll{sin (1) }]]
linellll)[pointlI1[10]Sp

linelll0[pointlJ100]10$p

#
#JShiftlithelldrawinglltollcentrellit
#

.cllmovellalll]OC150

So, withallittle€ffortlone can(create@iseful[descriptive language [to easily [draw(diagrams.



