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Spatches.INS[1]
.mNicpE
.mRicpE

pd0403_
retrieve

pd0404_
keep

BOUNDARY SURFACES

Bentities=0

to user
view

GPs on the
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refines if required to get
spacing similar to GPT

fs0751_LinTrin

mNc

Un

fs0742_Ein e element in
octree mesh

NFS.Ns
Bn,Un,Xn,An

tFace

mNC

fs0754_IMPRVtri1*

rcaL

fs0746_DelNclo
removes nodes

closer than pc
% in A-space

mBn

mXn
mAn

uNFC

fs0726_NFC2ccTp

fs0754_IMPRVtri1*

TRC

ccTp

uNFC

Us

CNT
eCNT only with

end-nodes

NFC
eNFC

BLOCKS DIAGRAM 09



fs0754_IMPRVtri1

fs0755_NTrefs

fs0756_regTri

fs0763_evaFlip
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La
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flips the current line to
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TV=
just
deletes

Er is prev. to NE-1

TV= Er TV=
moves
last to Er

Ea Vr2 references
are now Vr1

last vertex is
moved to Vr2

TV of all elements with
Vr2 and last vertex are
updated

Vr2 => Vr1
NV => Vr2

Ea updated if belongs
to [NE-1,NE]

Ea updated if belongs
to [NE-1,NE]
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im0141_IMesh

im0158_GPT => im0145_tetGross

preliminary position of
nodes, gross patch

discretized considering
only its control points

GPT .Nn
.Xv,Av
.Lv

V  = non-void 
spans limits

im0155_untrimTets

NR = No. spans     
x (2 x degree + 1)

nwa = (NR-1.8)/0.9
sw  = L / (nwa+1)

nwa = 1
nca = 1

...

0.5 L

L

0.33 L 0.25 L 0.20 L

im0156_knotBias

nca = nwa x 2
sc  = L / (nca+1)

nwa = 2
nca = 1

nwa = 3
nca = 2

nwa = 4
nca = 2

wedges knots distrib.

wedges
redistribuited

adi: alternative direction,
with odd and largest nwa.

fo
r n

o 
a
d
i

im0157_adiRows

wedges knots distrib.

wedges
redistribuited

fo
r a
d
i

pdi(1)

pdi(2)

adi

NGd

mt0601_MLT

mt0602_NNttr mt0603_ENttr

add new
node

updates
normal

tr1347_otherConn

tNE,tNV,tTVcon
tBv,tUv,tAv,tXv,tNCS

other conn.
matrices

MLT

rTskin

Spatches

rTskin

im0146_SetAllNods

i0102_pIN

THC .Xv,Av,Uv,Bv
.NCS .rm
.ANv

THC: nodes
within com'ble
domain,
including the
t-surfaces (MLT)

i0104_closestP

pAv

pAv

closest nodes
of MLT to pAv

closest
triangles
attached

finds: Pp: closest location
sdmin: min distance
nv: normal of MLT at Pp

MLT

im0147_TetMesh

delaunayTrian.

pNE
pEVcon

prelim. tets

th1331_delPlanes

EVcon

remove quasi-plane
tets (param. & physical)

im0152_delMLTout NE,EVcon

remove tet's
outside MLT

th1337_upQuad Q-surfaces
completed

IM

im0144_patchGPs

IM.mGP IM

sw sw sw sw

localizes
t- surfacesNts,trS

th1333_oConnL

th1333_oConnL

connT

(only shown for trimmed patches)

ccTp

agCurv

3 2
14

NCS: t-curv
and t-surf refs
node NCS
 3  (14,3)
 6  (0,3)
 9  (0,0)

3
6

9

Pp

nv

dmin<td?

IN=0

YES

NO

d=Pp-P d·nv<0?

IN=1

YES

GPT
  .Xv
  .Av

add nodes
from GPT

node
removed

transfers
nodes
from MLT

loop on t-surfaces and their nodes

node already
stored in
MLT?

YESNO

Pp
pAv

nv

sdmin

normal to triang,
line of node !

NO

THC.Av

Spatches

rTskin

Spatches

connT

THC

MLT

connT

connT

THC

Eiem

th1380_tScrTskin

moves lines if cut with
t-surfaces (adds mid-nodes)

th1336_surLines*

connT

THC

MLT

connT

THC

tTVcon,tAvSpatches

mt0605_opTetPos

tAtetIN
tXtetIN
tDtet

add'L nodes to
achieve in each

triangle an
optimal tet.

rIN

rINtDtet

th1331_delPlanes

remove quasi-plane
tets (param. & physical)

pNE
pEVcon

dmin

tdm
threshold dist.
multiplier to remove

td
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th1336_surLines

th1339_Nien

th1381_connS

ts1601_sidesInv

ts1610_integrInTets

ei1640_flipLine

ts1611_invItms

ts1612_flip23

ts1613_inNodTET

ei1641_IP ei1642_FlipCase

ts1604_mpState
ts1650_sideIntsd

mlF

connS

isi
intersected sides
by the missing line

MLT,connT,THC MLT,connT,THC

updated

teR
Nte

Nte==2

Nte > 2

MLT & THC
not changed

eTHC

state & boundaries
refs if applicable

mpS

mpS(1)==1
eTHC within tet

ts1653_TetDiv3

ILn(. .
. .)

inv'd nodes
of missing line

tets
refs

MLT
refs

mpS(1)==2
eTHC onto face of tet

mpS(1)==3
eTHC onto edge of tet

ei1660_edgeInt

mi1671_TetDiv4

mpS=
[state,eR,.,.]

boundaries refs
if applies:
side, edge-edge

ts1605_optState

mlF=1?

YES

MLT
connT
THC

NO

flips one tets edge

connT

ts1615_info2projN

MLT

ts1654_attESL

ei1664_attELL

ei1663_TetDiv2

th1333_
oConnL

THC

connT

um0623_tVSm

um0624_TiM
tLR
mTR

ei1643_eTHCm

eTHC

ts1613_inNodTET

ts1603_insertMLT

Ø

intF=0?
NOYES

MLT
connT
THC

no more
interscts
are found
FINISH

loop on tet. lines

tf1680_check32

f32F=1?
YES

MLT,connT,THC
updated

li1639_closeIP

NO

meF=1?

tf1681_flip32

th1333_oConnL

th1381_connS

connT
MLT
THC

up'd
same
same

YES

NO

connT
MLT
THC

up'd
same
same

connT
THC

up'd
up'd

MLTup'd

tm1312_mVSt

fpF=1?NO YES

fpF

ts1603_insertMLT

connT.EV

connT.EV

connT.EV

THC

incorporates
to THC

MLT
connT
THC

MLT
connT
THC

mLR
intersected
line of MLT

ts1614_inU0

BLOCKS DIAGRAM 12

teR
Nte

tn3600_EdgeSplit

MLT
connT
THC

tp="split 
edge"?

NO YES

new node lying outside
is also considered here

MLT & THC
not changed

connT

Ø

tp="flip 
2=>3"?

YESNO



r3002_Pdraw

loop on No. patches that are activated by user: NpaON

prON[NpaON]

user options:

Spatches

from algorithm:

r3011_gSkins gross skins

r3023_CPs control points

pt1369_TriMDMesh r3016_contoCoor

r3014_bSkins bounded skins

r3019_skin

r3016_contoCoor

r3013_skVtx

r3012_Bentis boundary entities

Stp

Cv0

sc

Spatches.INS(1).skin.mVP.
mXcoor or mAcoor

Cvaccum'd
displc's
scaled

r3017_skStress

STSpatches.INS(Stp).skin.mVP.mVM

loop on patch skins

Spatches.INS(1).skin.mTVcon

fill3 (plots the skin)

Spatches.INS(1).skin .mNlo
.mNlv
.mTVcon

(point of
contour loops) LCv

Npl

LCv0

r3020_EskVtx

loop on boudary entities of the patch

r3019_skin

fill3 (plots the skin)

r3016_contoCoor

(point of
contour loops)

Bentities.INS(1).skin.
mXv or mAv

Bentities

Bentities.INS(Stp).skin.mTVcon

Bentities.INS(1).skin.mNlo
.mNlv
.mTVcon LCv

Npl
(plots the contours)

r3018_contour

r3015_BErefs

(write references)

(plots the contours)

r3018_contour

r3000_Represent

Call_3001_Draw

r3031_Imesh

r3032_knotsp untrimmed => knot spans

trimmed => tetrahedrons

integration mesh

accum'd
displc's
scaled

Cv0

Cv

bt3060_bsTri

boundary surfaces triangulations
(no patches are to be selected)

pg3070_patchGP

Gauss points of the patch

PB_path_Callback Calculates stresses and displacements at
paths defined by the user. Paths must lie
onto the surface of the patches
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