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APPENDIX 1: C CODE FOR ALGORITHM 1

/* These appedices differ in some situations
    from the algorithms they are based on */

/* CalcSubtree calculates the demand of space for the subtree
   and updates the count of the unhandled vertices.
   It goes the vertices of the subtree in the depth-first order.
*/
void CalcSubtree( V, Unseen )
struct vertex *V;
int *Unseen;
{

edgenode *Edge_1,  /* pointer to the beginning */
*Edge_i; /* of the list */

vertexnode   *u;
int Sx, Sy, S, maxy = 0;
int leftest = INT_MAX, rightest = 0;
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if (V->g == 0) {  /* a leaf  */
V->a = V->w;
V->z = V->e;

     } else {
       Edge_1 = Edge_i = V->EdgeList;
       Sx = -dx; Sy = dy + V->e;
       do {

if (!(Edge_i->EndVertexChild)) { /* edge to */
 Sx += dx;    /* child */

u = Edge_i->ToVertex;
u->RelX = Sx;
u->RelY = Sy;

        if (u->h > -1)
         CalcSubtree(u, Unseen);
        Sx += u->a;
        maxy = ( u->z > maxy) ? u->z : maxy
        if ( leftest > (u->RelX + u->Xl))
        leftest = u->RelX + u->Xl;
        if ( rightest < (u->RelX + u->Xl + u->w))
        rightest = u->RelX + u->Xl + u->w;
        } /* else edge to V's parent */

    Edge_i = Edge_i->Next;
        } while (Edge_i != Edge_1);
        V->z = Sy + maxy;
         if (Sx >= V->w) {
        V->a = Sx;
        V->Xl = (rightest + leftest - V->w) / 2;
        } else {
        /* The width of the parent is larger than

the one of the children. */
        /* So the children are located

in the middle of the area */
       Edge_1 = V->EdgeList;
       Edge_i = Edge_1;

do {
        if (!(Edge_i->EndVertexChild)) { /* edge to

V's child */
        S = (V->w - Sx)/2;
         Edge_i->ToVertex->RelX += S;
        }

    Edge_i = Edge_i->Next;
    } while (Edge_i != Edge_1);

        V->a = V->w;
        }
    }
    (*Unseen)--;
    V->h--; /* mark the vertex handled */
    MaxY = (V->z > MaxY) ? V->z : MaxY;
    MaxX = (V->a > MaxX) ? V->a : MaxX;
}

/* CountTree calculates the layout according to Algorithm 1  */
boolean CountTree( VertexList )
vertexnode **VertexList;

{   vertexnode *V, *FirstV, *Root;
int *UnseenVs;

    V = *VertexList;
    *UnseenVs = VertexCount;



n Â

    /* Because the order of the vertices is not known,
       we must go through the whole tree.
       If the vertex has been handled, V->h = -1.
       Else the values of the whole subtree are calculated: */
   do {

if (V->h > -1)
    CalcSubtree(V, UnseenVs);

       V = V->Next;
} while (*UnseenVs > 0);

     /* The values of the root remain zeros */

 *VertexList = V->Prev; /* Let the VertexList point */ 
V = V->Prev; /* to the root */

}

APPENDIX 2: C CODE FOR ALGORITHM 2

static void DrawSubtree(Root, px, py)
vertexnode *Root;
int px, py;
{

vertexnode *v;
edgenode   *e, *e1;
int x2;

v = Root;
px += v->RelX;
py += v->RelY;
x2 = px;
px += v->Xl;
LineTo( px + (v->w)/2, py ); /* edge from the parent */
DrawBox( px, py, v->w, v->e );

if (v->Name)
DrawTrName( px, py, v->e, v->Name);

if (Root->g > 0) {
e = e1 = v->EdgeList;

 do {
          if (!(e->EndVertexChild)) {
         MoveTo( px + (v->w)/2, py + v->e );

/* edge to the child */
    DrawSubtree(e->ToVertex, x2, py);
  }
  e = e->Next;
 } while (e != e1);
}

}

static void HandleTreeVertices(VertexList)
vertexnode *VertexList;
{

vertexnode *v;
v = VertexList;
MoveTo( v->CX + v->Xl +(v->w)/2, 0 );
DrawSubtree(v, 0, 0);

}
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APPENDIX 4: C CODE FOR ALGORITHM 3

/* Paths goes through the tree according to Algorithm 3 */
void Paths( tree )
vertexnode *tree;
{

pathnode *lp, *rp, *ll, *lr;
int MD;

ll =lp  = NewPath(v);
lr =rp = NewPath(v);
MD = tree->z + dy;
NarrowSubtree(rp, &lr, lp, &ll, tree, &MD, 1);
ll = lr = (pathnode *)NULL;
DeletePath( rp, lr); DeletePath( lp, ll);

}

/* NarrowSubtree makes the subtree narrower */
void NarrowSubtree( RightPath, LastRight, LeftPath, LastLeft,

v, MaxDepth, Card)
pathnode *RightPath, **LastRight; /* Right path of the par */
pathnode *LeftPath, **LastLeft; /* Left path of the parent */
vertexnode  *v; /* the root of the subtree */
int *MaxDepth; /* old maximal depth */
int Card; /* = n for the n:th child */
{

pathnode *OwnRight, *OwnLeft, *OwnLastL, *OwnLastR;
pathnode *FirstDel, *FirstUndel, *OwnLeftFUd;
vertexnode  *u; /* child */
edgenode *e;
int OwnDepth, Movement = 0, count = 0;
int NewPlace, OldPlace, PlaceMoves;
pathnode *FirstChild, *LastChild;

/* Own paths are made */
OwnLastL = OwnLeft  = NewPath(v);
OwnLastR = OwnRight = NewPath(v);
OwnDepth = OwnRight->downY;

/* The subtrees of the children are handled: */
if (v->g > 0) {

e = v->EdgeList;
do {

      if (e->EndVertexChild)
e = e->Next;

count++; u = e->ToVertex;
NarrowSubtree( OwnRight, &OwnLastR, OwnLeft, 

&OwnLastL, u, &OwnDepth, count);
e = e->Next;

} while (count < v->g);
OldPlace   = 2 *(OwnLeft->leftX + OwnLeft->Moved);
FirstChild = OwnLeft->Next;
LastChild  = OwnRight->Next;
NewPlace   = (FirstChild->leftX + FirstChild->Moved +

 LastChild->rightX + LastChild->Moved -
dx - v->w);

PlaceMoves = (NewPlace - OldPlace)/2;
v->a += PlaceMoves;
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if (v->a < v->w)
v->a = v->w;

else {
v->Xl += PlaceMoves;
OwnRight->Moved += PlaceMoves;
OwnLeft->Moved += PlaceMoves;
OwnRight->Next->Moved -= PlaceMoves;
OwnLeft->Next->Moved -= PlaceMoves;

}
}

/* If not 1st child, the paths are compared */
if (Card > 1)

Movement = Compare(RightPath->Next, OwnLeft);
/*and the subtree is moved */
OwnRight->Moved += Movement;
OwnLeft->Moved += Movement;
v->RelX += Movement;

/* The paths are updated and unneeded items are deleted */
FirstDel = RightPath->Next;
RightPath->Next = OwnRight;
OwnLeftFUd = (pathnode *)NULL;
FirstUndel = (pathnode *)NULL;

if (Card == 1) {
*LastRight = OwnLastR;
LeftPath->Next = OwnLeftFUd = OwnLeft;
*LastLeft = OwnLastL;
*MaxDepth = OwnDepth;

} else if (OwnDepth == *MaxDepth) {
*LastRight = OwnLastR;

} else if (OwnDepth < *MaxDepth) {
FirstUndel = FirstDel;
while (FirstUndel->downY <= OwnDepth)

FirstUndel = FirstUndel->Next;
FirstUndel->Moved -= Movement;
OwnLastR->Next = FirstUndel;

} else if (OwnDepth > *MaxDepth) {
OwnLeftFUd = OwnLeft;
*LastRight = OwnLastR;
while (OwnLeftFUd->downY <= *MaxDepth)

OwnLeftFUd = OwnLeftFUd->Next;
(*LastLeft)->Next = OwnLeftFUd;
*LastLeft = OwnLastL;
*MaxDepth = OwnDepth;

}

DeletePath( FirstDel, FirstUndel);
DeletePath( OwnLeft, OwnLeftFUd);

}

/* Compare compares the paths h and unh and returns the value
how much the path unh can be moved. */
int Compare(h, unh)
pathnode *h, *unh;
{ pathnode *Handled, *Unhandled, *DeepItem;

int leftBorder, rightBorder;
int MinDist = INT_MAX, LeftSum = 0, RightSum = 0;
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Handled = h; Unhandled = unh;

while ((Handled != (pathnode *)NULL) &&
  (Unhandled != (pathnode *)NULL)) {

 leftBorder = Handled->rightX + Handled->Moved +
LeftSum;

 rightBorder = Unhandled->leftX + Unhandled->Moved +
RightSum;

if (Handled->downY < Unhandled->downY) {
Handled->Moved += LeftSum;

 LeftSum = Handled->Moved;
Handled = Handled->Next;

} else if (Handled->downY > Unhandled->downY) {
 Unhandled->Moved += RightSum;
 RightSum = Unhandled->Moved;
 Unhandled = Unhandled->Next;

} else   {
Handled->Moved += LeftSum;

 Unhandled->Moved += RightSum;
 LeftSum = Handled->Moved;
 RightSum = Unhandled->Moved;
 Handled = Handled->Next;

Unhandled = Unhandled->Next;
}
if (MinDist > rightBorder - leftBorder)

MinDist = rightBorder - leftBorder;
}
/* Update the last item: */
if (Unhandled != (pathnode *)NULL)

Unhandled->Moved += RightSum;
if (Handled != (pathnode *)NULL)

Handled->Moved += LeftSum;
return( 0 - MinDist);

}

/* NewPath creates a new path item that points to V */
pathnode *NewPath( V )
vertexnode *V;
{ pathnode    *pp;

pp = (pathnode *) malloc( sizeof( pathnode ) );
if (pp != (pathnode *)NULL) {

pp->Next       = (pathnode *)NULL;
pp->Vx         = V; pp->Moved = 0;
pp->downY = V->CY + V->e + dy;
pp->leftX = V->CX + V->Xl;
pp->rightX = V->CX + V->Xl + V->w + dx;

}
return (pp);

}

/* DeletePath deletes the path items FirstDel..(FirstUndel-1) */
void DeletePath( FirstDel, FirstUndel)
pathnode *FirstDel, *FirstUndel;
{ pathnode *Del;

while (FirstDel != FirstUndel) {
Del = FirstDel;
FirstDel = FirstDel->Next;
free( Del);

}
}


