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A b s t r a c t  
 

I n  t h is  p ap er ,  we d em on s t r at e a t ec h n iq u e f or  m ap p in g  a m u l t im ed ia 
s t r eam in g  ap p l ic at ion  in t o a m es h  N oC  u s in g  an  ex am p l e of  s p eec h  
en c od er  n am ed  S PE E X . T o d ec r eas e t h e s ize of  t h e t ar g et  m es h ,  we u s e an  
al g or it h m  f or  m er g in g  f u n c t ion al  b l oc k s  u s in g  v ar iou s  m et r ic s ,  s u c h  as  
c or e c od e s ize or  ex ec u t ion  t im e. W e p r op os e an d  t es t  t h r ee al g or it h m s  f or  
c or e m ap p in g .  Ac c or d in g  t o t h e p r es en t ed  ex p er im en t al  r es u l t s ,  t h e 
p r oc es s  of  as s ig n in g  t h e f u n c t ion al  b l oc k  in t o t h e N oC  m es h  is  s t r on g l y 
in f l u en c ed  b y t h e s el ec t ed  s t r at eg y. 
 
K e y w o r d s :  N et wor k  on  C h ip ,  c or e m ap p in g ,  s p eec h  en c od er . 
 W iel ord zen iow a real izacj a kod eró w  mow y  w y korzy stu j ą ca sieć  N oC  

 
S t r e s z c z e n i e  

 
W  ar t yk u l e zap r ezen t owan o t ec h n ik ę  od wzor owywan ia b l ok ó w 
r eal izu ją c yc h  al g or yt m y s t r u m ien iowe n a s t r u k t u r ę  m es h  s iec i N oC   
z wyk or zys t an iem  p r zyk ł ad u  – k od er a m owy S PE E X . Ab y zm n iejs zyć  
r ozm iar  d oc el owej s iec i N oC ,  wyk or zys t an o al g or yt m  ł ą c zen ie 
f u n k c jon al n yc h  b l ok ó w wyk or zys t u ją c yc h  wyb r an e m iar y,  t ak ie jak  
r ozm iar  k od u  l u b  c zas  wyk on an ia. D l a op t ym al izac ji s iec i p od  wzg l ę d em  
ob c ią ż eń  c zas owyc h  or az l ic zb y in s t r u k c ji zawar t yc h  w p os zc zeg ó l n yc h  
b l ok ac h  I P r ozp at r ywan a jes t  s iec i N oC  o r ozm iar ac h  6 x 6 . R ozm iar  
om awian ej s t r u k t u r y wyn ik a z zes t awien ia k od er a S p eex  o 4  r ó ż n yc h  
p r zep ł ywn oś c iac h . Z ap r op on owan o i p r zet es t owan o t r zy al g or yt m y 
od wzor owu ją c e r d zen ie. Z ap r ezen t owan e al g or yt m y g en er u ją  l ok al n ie 
n ajl ep s ze r ozwią zan ia,  d zię k i wp r owad zen iu  f u n k c ji h eu r ys t yk i. Z  p u n k t u  
wid zen ia c zas u  r eal izac ji zad ań  p r zez n iezal eż n e r d zen ie,  n ajm n iejs zy 
c ał k owit y t r an s f er  u zys k an o p r zy u ż yc iu  al g or yt m u  d r u g ieg o.  
Z  wyk or zys t an iem  d od at k oweg o al g or yt m u  b al an s u ją c eg o u zys k an o 
zm n iejs zen ie s t an d ar d oweg o od c h yl en ia t r an s f er ó w n a p oziom ie 2 0 % . 
O t r zym an e p od c zas  b ad ań  wyn ik i d owod zą ,  ż e p r oc es  u s t al en ia 
od wzor owan ia b l ok ó w I P p od c zas  p r ojek t owan ia s iec i N oC  jes t  n iezwyk l e 
is t ot n y. E f ek t ywn oś ć  i wyd ajn oś ć  ot r zym an eg o u k ł ad u  S oC  m oż e w d u ż ej 
m ier ze zal eż eć  od  ob r an ej s t r at eg ii p r zyd ział u  el em en t ó w f u n k c yjn yc h  
al g or yt m u  D S P. 
 
S ł o w a  k l u c z o w e :  s iec i wewn ą t r zu k ł ad owe,  od wzor owan ie r d zen i,  k od er  
m owy. 
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 1 .  In trod u ction  
 
N etwo r k  o n C h ip (N o C )  is a c o m m u nic atio n tec h niq u e 

c o nnec ting c o r es inside a M u lti P r o c esso r  S y stem  o n C h ip 
(M P S o C )  th at o f f er s h igh  bandwidth  and go o d c o nc u r r ent 
c o m m u nic atio n c apability  [ 1 ] .  A  m esh  is o ne o f  th e m o st o f ten 
u sed o n-c h ip netwo r k  to po lo gies o wing to  its r egu lar ity  and 
r eliability  c au sed with  a lar ge nu m ber  o f  r edu ndant 
inter c o nnec tio ns between no des [ 1 ] .  I n th is ar c h itec tu r e,  eac h  
m esh  no de is c o m pr ised o f  th e I P  c o r e r ealiz ing a par tic u lar  stage 
o f  th e algo r ith m  and a r o u ter  wh ic h  is ty pic ally  c o nnec ted to  f o u r  
neigh bo r ing no des.  I n m esh -based N o C s th e m o st po pu lar  r o u ting 
algo r ith m  is X Y  wh er e a f lit (i. e.  th e sm allest po r tio n o f  data th at 
c an be sent ato m ic ally )  is f ir stly  r o u ted ac c o r ding to  th e X  ax is as 
lo ng as th e X  c o o r dinate is no t eq u al to  th e X  c o o r dinate o f  th e 
destinatio n c o r e,  and th en th e f lit is r o u ted v er tic ally .  S inc e th e 
m esh  ar c h itec tu r e and th e X Y  r o u ting algo r ith m  ar e r ath er  
inh er ent to  th e po pu lar  N o C  so lu tio ns,  o ne o f  th e m o st im po r tant 
pr o blem s f o r  N o C -based c h ip designer s is to  pr o po se a m apping 
sc h em e o f  I P  c o r es into  m esh  no des th at dec r eases th e c o ntentio n 
lev el [ 2 ] .  T h is issu e is espec ially  c r u c ial in th e c ase o f  m u ltim edia 
str eam ing algo r ith m .  I n th is paper ,  we f o c u s o n th is issu e and 
intr o du c e a f ew m apping algo r ith m s.  T h ey  ar e th en v er if ied with   
a po pu lar  speec h  enc o der  [ 4 ] .  

 2 .  A S p eech  E n cod er E x amp l e 
 
I n th is paper ,  th e pr o po sed m apping tec h niq u es ar e illu str ated 

with  th e ex am ple o f  th e S P E E X  speec h  enc o der .  B elo w,  so m e 
details o n th is enc o der  ar e pr o v ided [ 3 ,  4 ] .  

A f ter  analy sis o f  th e c o de o f  th e S P E E X  enc o der ,  eigh t m ain 
m o du les c an be singled o u t.  T h ese m o du les ar e:  c0 – I nitializ atio n,  
c1 – L inear  P r edic tio n C o ef f ic ients (L P C )   c alc u latio n,  c2 – L ine 
S pec tr al P air  (L S P )  c alc u latio n,  c3 – A naly sis/ S y nth esis f ilter s,  c4 
– L o ng-T er m  P r edic tio n c alc u latio n,  c5 – O v er lapped c o debo o k  
sear c h ,  c6 – V ec to r  q u antiz atio n,  c7 – L S P  v ec to r  q u antiz atio n,  as 
pr esented in F ig.  1 .  T h e liter al deno tatio ns intr o du c ed in th is 
f igu r e (i. e. ,  labels c0-c7)  ar e u sed in th e seq u el o f  th is paper .  

I n th e S P E E X  enc o der ,  eac h  signal f r am e is c o m po sed o f  1 6 0  
sam ples and is div ided into  4  su bf r am es – 4 0  sam ples eac h .  T h e 
f lo ws u nder lined in th e f igu r e deno te th e stages th at ar e ex ec u ted 
f o r  ev er y  su bf r am e.  A s th e algo r ith m s pr esented latter  in th is 
paper  r eq u ir e inf o r m atio n abo u t c o m pu tatio n tim e o f  eac h  m o du le,  
we h av e m easu r ed th ese tim e f o r  th e enc o der  so f twar e r ealiz atio n 
r u n o n a P C  c o m pu ter  (P entiu m  I V  1 . 6  G H z ) .  T h e o btained r esu lts 
ar e pr esented in T ab.  1 ;  th e table sh o ws th e tim e (in µ s)  needed f o r  
pr o c essing a single f r am e,  i. e. ,  1 6 0  sam ples.  D u e to  th e enc o der  
algo r ith m ,  th ese r esu lts v ar y  f o r  dif f er ent su bf r am es and th e 
m easu r em ents pr esented in th e table h av e been tak en f o r  th e wo r st 
c ases.  
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F i g .  1 .   D a t a  f l o w  g r a p h  o f  t h e  S P E E X   
R y s .  1 .   D i a g r a m  p r z e p ł y w u  d a ny c h  k o d e r a  S P E E X   
 
T a b .  1 .   C o m p u t a t i o na l  t i m e  [ µs ]  a nd  c o d e  s i z e  [ b y t e s ]  o f  N o C  c o r e s  f o r  v a r i o u s  

e nc o d e r  c o nf i g u r a t i o ns  
T a b .  1 .   C z a s  o b l i c z e ń  [ µs ]  o r a z  r o z m i a r  k o d u  [ b a j t y ]  r d z e ni  N o C  d l a  r ó żny c h  

k o nf i g u r a c j i  k o d e r a  
 

NoC cores 
E n cod er f l ow  

c1 c0 c5 c2 c3 c6 c7 c4 

8  k b p s  6 5  1 3  4 4 0  3 7 0  1 1 1 6  1 6 0  1 5 0  7 2 0  
1 1  k b p s  6 5  1 3  1 2 0 0  3 7 0  1 1 1 6  5 6 0  1 5 0  7 2 0  
1 5  k b p s  6 5  1 3  4 4 0  3 7 0  1 1 1 6  3 6 0  1 5 0  7 2 0  
1 8 . 2  k b p s  6 5  1 3  1 1 6 4  3 7 0  1 1 1 6  1 2 8 0  1 5 0  7 2 0  
Cod e si z e 5 0 1 6  8 0 8  9 8 7 2  1 1 8 8 8  2 5 7 2 0  1 1 6 4 8  4 6 8 8  8 7 7 6  
 
F rom  the tab l e it f ol l ow s that the onl y  dif f erenc es f or v arious 

enc oder f l ow s are ob serv ed in m odul es c5 and c6.  T his dif f erenc e 
is c aused b y  the v arious siz e of  the c ode b ook s that hav e to b e 
b row sed to f ind the ap p rop riate v ec tor rep resenting  the g iv en 
v oic e sam p l e.  C onseq uentl y ,  b etw een the sender and rec eiv er the 
l ong er index  (in b its) is to b e sent.   
 

3. T h e  E n c o d e r  M a p p i n g  i n t o  a  M e s h  S t r u c t u r e  
 

I n order to il l ustrate the p rop osed m ap p ing  tec hniq ue,  w e util iz e 
an enc oder w ith f our dif f erent f l ow s (enum erated in T ab .  1).  T he 
el em ents l ab el ed w ith the num b ers 0 to 3 5  in F ig .  2  denote the 
sep arate f unc tional  b l oc k s of  4  sub netw ork s,  eac h real iz ing  the 
S P E E X  enc oding  f or a sing l e data f l ow  [ 4 ]  (in ev ery  sub netw ork  
eig ht c ores real iz e the f unc tional ity  of  the c0-c7 b l oc k s,  the 
rem aining  b l oc k  is a b uf f er).  W e dec ided to ex c l ude f rom  the 
enc oder a num b er of  additional  f eatures,  suc h as sil enc e detec tion,  
dy nam ic  dataf l ow  sel ec tion,  ec ho c anc el l ation and an additional  
sig nal  f il tering  stag e.  S inc e our sec ondary  g oal  w as to sy nthesiz e 
the enc oder in an F P G A  c hip ,  w e transl ated the C -c ode into the 
S y stem C  c ode and rem ov ed f rom  the S P E E X  c ode al l  the 
S y stem C  non-sy nthesiz ab l e op erations,  suc h as dy nam ic  p ointers,  
v ariab l e and f unc tion ref erenc es,  dy nam ic  m em ory  al l oc ation etc .   

W e anal y z e an initial  m esh N oC  of  the 6 x 6  siz e,  w here the 
c ores real iz ing  f our v arious transf ers are to b e p l ac ed (F ig .  2 ).  
H ow ev er,  the g oal  is to p l ac e al l  the 3 6  f unc tional  b l oc k s into  
a N oC  of  siz e 3 x 3 .  T he c riteria f or the f unc tional  b l oc k  p l ac em ent 
are:  its c om p utation tim e and the c ore c ode siz e.  F ol l ow ing  these 
assum p tions,  the num b er of  p ossib l e c ore m ap p ing s c an b e 
denoted as a S tirl ing  num b er of  a sec ond k ind { n/k } .  T his num b er 
inf orm s ab out the num b er of  p ossib il ities of  sp l itting  a n-el em ent 
set into k non-em p ty  sets,  w hic h in our c ase c an b e desc rib ed as 
{ 3 6 /9 } .  T his is a set of  al l  p ossib l e sol utions,  unab l e to b e 
anal y z ed in a reasonab l e tim e ex ac tl y .   

I n our researc h w e hav e m ade the f ol l ow ing  assum p tion:  the 
initial  N oC  is c om p rised of  f our sub netw ork s l ab el ed w ith num b er 
0-3 .  E ac h of  these sub netw ork s real iz es the enc oder w ith dif f erent 
b it f l ow .   
T he p aram eters that w e hav e tak en into ac c ount in the c ore 

m ap p ing  p rob l em  is the c ode siz e of  the sep arate m odul es and 

their c om p utational  tim e on a P C  c om p uter.  T he m odul es f rom  the 
1-3  sub netw ork s are to b e m atc hed w ith the m odul es of  the 0th 
sub netw ork .  T he c hoic e of  the el em ent to b e m atc hed w ith the 
sel ec ted m odul e f orm  the 0th sub netw ork  is p erf orm ed b ased on 
the sp ec if ic  m etric ,  denoting  its f easib il ity  w ith resp ec t to the 
g iv en targ et m odul e in the 0th sub netw ork .  T he b asis of  the m etric  
c om p utation f or the sep arate c ores is the c al c ul ation of  the av erag e 
v al ue f rom  the p artic ul ar p aram eter of  al l  the b l oc k s.  T his av erag e 
is treated as the v al ue that is to b e reac hed w hil e the new  el em ents 
are m erg ed w ith the 0th sub netw ork .  T he aim  of  the al g orithm  is 
to ob tain suc h the b l oc k  p l ac em ent that the standard dev iation of  
the sel ec ted p aram eter is m inim iz ed.  T hus,  f or eac h b l oc k  f rom  the 
0th sub netw ork  the al g orithm  tries to real iz e the f orm ul a 
A =m in(| S(ci)- a v g | ),  w here S(ci) is the c um ul ated v al ue of  the 
anal y z ed p aram eter f or b l oc k  ci ,  and a v g  is the av erag e v al ue of  
this p aram eter f or the w hol e N oC .  E ac h of  the 9  v al ues of  ev ery  
el em ent f rom  sub netw ork s 1-3  is c om p uted using  the f orm ul a 
hij=S(ci)− a v g +cj ,  w here hij denotes the f itness of  the j-th node af ter 
b eing  m erg ed w ith the i-th one.  T his f orm ul a indic ates how  node 
cj c om p l em ents S(ci) to the av erag e v al ue,  a v g .  T he al g orithm  
iterates throug h al l  the b l oc k s,  c om p utes the v al ue of  the h m etric  
and sel ec ts the m ost p rom ising  sol ution.  T he m inim al  v al ue of  hxi 
denotes a b etter f itness of  the cx el em ent.   

 

  
F i g .  2 .   E x a m p l e  o f  a  N o C  r e a l i z i ng  S P E E X  e nc o d i ng  w i t h  f o u r  v a r i o u s  d a t a  f l o w s  
R y s .  2 .   P r z y k ł a d  s i e c i  N o C  r e a l i z u j ą c e j  k o d o w a ni e  S P E E X  z  c z t e r e m a  r ó żny m i  

p r z e p ł y w no ś c i a m i  d a ny c h  
 
T he nex t stag e is to c hoose the al g orithm  f or the sel ec tion of  the 

b l oc k  that is to b e p l ac ed in the 0th netw ork .  A f ter this sel ec tion,  
the p roc ess of  searc hing  the w hol e 6 x 6  N oC  netw ork  is p erf orm ed 
f or the sel ec tion of  the node that is to b e rem ov ed f rom  this 
netw ork  and m ov ed to the ap p rop riate p l ac e in the new  3 x 3  
netw ork .  H av ing  sel ec ted the node,  it is m ov ed to the targ et 
p osition and the ac tual iz ation of  the b l oc k  p aram eters is 
p erf orm ed.  T hen,  the nex t iteration of  the node c hoic e tak es p l ac e.  
W hen al l  the nodes are assig ned to the new  p l ac es,  the nex t stag e 
of  our ap p roac h is c arried out.  

A t this m om ent it is p ossib l e to p erf orm  an op tional  step  of  the 
p rop osed ap p roac h:  to f ind m inim al  el em ents inc l uded in the 
indiv idual  b l oc k s and m ov ing  them  into the rem aining  b l oc k s of  
the 0th sub netw ork  in order to additional l y  b al anc e the p aram eter 
distrib ution inside a netw ork .  E l em ents are added in the p l ac es 
w here the v al ue of  the c onsidered p aram eter is b el ow  the av erag e 
v al ue,  a v g .  T hen,  the p roc ess of  the transf er m ap p ing  into the 
b l oc k  struc ture is to b e c arried out.  A f ter determ ining  al l  the p aths 
f or the transm itted data,  the total  am ount of  the transf erred data is 
sum m ariz ed f or eac h router,  its p orts and the l ink s c onnec ting  the 
routers.  T here is a p aram eter of  the b al anc ing  al g orithm ,  α ,  w hic h 
is the p erc entag e of  the av erag e c ode siz e.  T he al g orithm  is not 
al l ow ed to m ov e b l oc k s f rom  the j-th node if  the c ode siz e to b e 
rem ov ed ex c eeds α  p er c ent of  the w hol e c ode siz e and it c annot 
add any  additional  el em ents to the i-th b l oc k  if  the total  c ode siz e,  
af ter adding  the l ast el em ent of  the j-th b l oc k ,  ex c eeds b y  α  
p erc ent the total  c ode siz e.   

T he f irst m ap p ing  al g orithm  of  f unc tional  b l oc k s into the N oC  
m esh nodes is b ased on the anal y sis of  eac h b l oc k  f rom  the 0th 
sub netw ork  and to sel ec t f or this b l oc k  the m ost f easib l e (using  the 
h m etric ) el em ent f rom  the rem aining  sub netw ork s.  A f ter a g iv en 
b l oc k  is sel ec ted,  it is rem ov ed f rom  the p ool  of  the b l oc k  to b e 
assig ned.  T he al g orithm  is run in a l oop  f or al l  the b l oc k s until  the 
b l oc k  p ool  is em p ty .  I n the sec ond m ap p ing  al g orithm ,  the 
searc hing  p rob l em  is p erf orm ed f or the sub seq uent b l oc k  f rom  the 
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0th subnetwork.  C onseq uently ,  the last bloc ks f rom  thi s 
subnetwork are assoc i ated  wi th the elem ents wi th worse v alues of  
the h m etri c .  I n ord er to av oi d  thi s si tuati on,  ev ery  sec ond  i terati on 
the elem ents are analy z ed  i n the rev erse ord er.  T he thi rd  m ap p i ng  
alg ori thm  i s based  on a g lobal searc hi ng  of  the 0th subnetwork ( of  
the 3 x 3  si z e)  and  selec ti on of  the elem ent that i s c harac teri z ed  
wi th the best h v alue f rom  all 9  bloc ks.  T he bloc k selec ti on i s not 
i nf luenc ed  wi th the c urrently  analy z ed  elem ent f rom  the 0th 
network as the g lobally  m ost sui table elem ent i s c hosen f or the 
arbi trary  0th subnetwork nod e.   
 

4. E x p e r i m e n t a l  r e s u l t s  
 

I n the f i rst ex p eri m ent,  we d eterm i ned  the c om p utati on ti m e f or 
eac h bloc k f or the f our analy z ed  v ari ants of  the S P E E X  enc od er 
and  then used  the d esc ri bed  earli er alg ori thm s f or c ore m ap p i ng .  
I n T ab.  2 ,  the total am ount of  transf erred  d ata and  the stand ard  
d ev i ati on of  the transf erred  d ata by  all the nod es are p resented .  
 
Tab. 2 .  To t al  am o u nt  (T)  and s t andar d de v iat io n (S D )  o f  t r ans f e r r e d dat a   

(t h e  co m p u t at io n t im e  p ar am e t e r )  
Tab. 2 .  Ł ą cz na l icz ba (T)  i o dch y l e nie  s t andar do w e  (S D )  t r ans m it o w any ch   

dany ch  (p ar am e t r  - cz as  o bl icz e ń )  
 

 A l g o r it h m  I A l g o r it h m  II A l g o r it h m  III 
T 2 7 1 2 3 2 0  B  2 3 7 9 0 5 6  B  2 6 8 4 1 7 6  B  
S D  5 1 .2 0 9 1  µ s  5 9 .6 3 9 5  µ s  8 0 .4 4 8  µ s  

 
T he lowest am ount of  transf erred  d ata are obtai ned  wi th 

alg ori thm  I I .  A c c ord i ng  to the stand ard  d ev i ati on,  howev er,  
alg ori thm  I  lead s to the m ost balanc ed  transf ers on all the network 
nod es.  A lg ori thm  I I I  i s the least f av orable i n both c ri teri a of  the 
total am ount and  the stand ard  d ev i ati on of  the transf erred  d ata.  
T he nex t analy z ed  p aram eter i s the ev en d i stri buti on of  the 

am ount of  c od e ( i n by tes)  i nsi d e eac h of  the 9  bloc ks.  T he 
obtai ned  results are p resented  i n T ab.  3 .  
 
Tab. 3 .  To t al  am o u nt  (T)  and s t andar d de v iat io n (S D )  o f  t r ans f e r r e d dat a  

(t h e  am o u nt  o f  co de  p ar am e t e r )  
Tab. 3 .  Ł ą cz na l icz ba (T)  i o dch y l e nie  s t andar do w e  (S D )  t r ans m it o w any ch   

dany ch  (p ar am e t r  - r o z m iar  k o du )  
 

 A l g o r it h m  I A l g o r it h m  II A l g o r it h m  III 
T 3 2 1 0 1 6 0  B  2 6 0 3 4 8 8  B  3 8 5 4 7 8 4  B  
S D  1 9 7 8 .1 2  B  1 4 2 1 .1 1  B  2 0 4 9 .9 1  B  

 
T he lowest v alue of  the stand ard  d ev i ati on i s obtai ned  wi th 

alg ori thm  I I .  ( T he av erag e am ount of  c od e to be p lac ed  i n eac h 
nod e i s eq ual to 3 6 8 5 8  by tes. )  T hi s alg ori thm  lead s to the best 
results also wi th resp ec t to the sec ond  c ri teri a,  i . e. ,  the total 
am ount of  transf erred  d ata.  T he relati v ely  hi g h v alue of  the 
stand ard  d ev i ati on f or alg ori thm  I  m eans that the d i f f erenc es of  
c od e si z e i m p lem ented  i n the c ores are rather larg e and  v ary  f rom  
8  to 5 1 7 7  by tes.   
T aki ng  i nto ac c ount the results p resented  i n T ab.  2  and  3  one 

m ay  c onc lud e that the m ore ev en balanc e of  c od e am ount 
i m p lem ented  i n the c ores lead s to the i nc rease of  the transf ers i n 
the network.   

I n T ab.  4 ,  the results of  the i nf luenc e of  ex ec uti on ti m e 
balanc i ng  on p aram eters of  the N oC  are p rov i d ed .  H av i ng  set the 
p aram eter α to 5 %  i m p rov es the obtai ned  p aram eters.  T he hi g hest 
i m p rov em ent i s observ ed  i n the c ase of  A lg ori thm  I ,  where the 
stand ard  d ev i ati on d ec reases by  5 6 3  by tes ( 2 7 % ) .  F or the 
rem ai ni ng  alg ori thm  ( I I  and  I I I ) ,  the stand ard  d ev i ati on d ec reases 
by  9 % .  T he am ount of  transf erred  d ata d ec reases sli g htly  ( 1 % ) .  I f  
p aram eter α i s set to 2 5 % ,  A lg ori thm  I I I  lead s to the d ec rease of  
the stand ard  d ev i ati on by  2 3 % ,  whereas f or the rem ai ni ng  
alg ori thm  the obtai ned  v alues are si m i lar to the ones obtai ned  wi th 
the p rev i ous p aram eter set.  
 

Tab. 4 .   Th e  inf l u e nce  o f  bal ancing  al g o r it h m  (in by t e s )  o n s t andar d de v iat io n (S D )  
and To t al  t r ans f e r  (T)   

Tab. 4 .  W p ł y w  al g o r y t m u  bal ans o w ania (w  baj t ach )  na o dch y l e nie  s t andar do w e  
(S D )  i ł ą cz ny  t r ans f e r  (T)   

 
B al ancing  A l g o r it h m  P ar am e t e r  W it h o u t  

bal ancing  α = 5 %  α = 2 5 %  
S D  1 9 7 8 .1 2  1 4 5 4 .8 5  1 4 5 4 .8 5  I 
T 3 2 1 0 1 6 0  3 2 0 4 3 3 6  3 2 0 4 3 3 6  
S D  1 4 2 1 .1 1  1 2 7 2 .9 3  1 2 7 2 .9 3  II T 2 6 0 3 4 8 8  2 5 9 9 2 8 0  2 5 9 9 2 8 0  
S D  2 0 4 9 .9 1  1 8 6 9  1 5 8 8 .9 5  III T 3 8 7 4 7 8 4  3 8 5 4 7 8 4  3 8 7 3 2 3 2  

 
 

  
F ig . 3 .   D e cr e as ing  o f  s t andar d de v iat io n f o r  A l g o r it h m  I 
R y s . 3 .  Z m nie j s z e nie  o dch y l e nia s t andar do w e g o  dl a A l g o r y t m u  I 
 
A n ex am p le of  c ore m ap p i ng  wi th the ad d i ti onal p roc ess of  

balanc i ng  the c od e si z e i n nod es i s p resented  i n F i g .  3 .  T he 
num bers i n g ray  d enotes the bloc ks that hav e been m ov ed  to 
another bloc k;  the targ et p lac e i s und erli ned .  T he stand ard  
d ev i ati on of  the c od e si z e i n nod es has been d ec reased  f rom  
1 9 7 8 , 1 2  to 1 4 5 4 , 8 5 .  T he relati v e d ev i ati on has substanti ally  
d ec reased  i n bloc k 5  ( f rom  -1 3 9  to 7 3 ) ,  7  ( f rom  -9 8 3  to -1 3 4 ) ,  and  
8  ( f rom  5 1 1 7  to 3 6 6 1 )  ( i n by tes) .  
 
5 . C o n c l u s i o n  
 
I n thi s p ap er,  we p resented  a tec hni q ue f or m ap p i ng  S P E E X  

enc od er i nto a m esh N oC .  T o d ec rease the si z e of  the targ et m esh,  
we used  an alg ori thm  f or m erg i ng  f unc ti onal bloc ks usi ng  v ari ous 
m etri c s,  suc h as c ore si z e or ex ec uti on ti m e.  W e p rop osed  and  
tested  three alg ori thm s f or c ore m ap p i ng .  F or the ex ec uti on ti m e 
c ri teri a of  sep arate c ores the lowest total transf er v alue were 
obtai ned  wi th the A lg ori thm  I I .  S i m i larly ,  the sam e alg ori thm  
lead ed  to the lowest transf er when the am ount of  c od e of  eac h c ore 
was taken i nto ac c ount.  A d d i ti onally ,  we used  a balanc i ng  sc hem e 
whi c h d ec reased  the stand ard  d ev i ati on by  m ore than 2 0 p er c ent.   
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