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Introduction

The problemof non-conflictschedulling in radio networks has alwaysbeenactual, since it
determines thequal ity of themessagesand the cyclle of the radionetwork. Thesmal ler time
slotsdefineasmallercycleof theradionetworks, which influencespositively thetime fp
messagescelivery.

Asuboptimal solutionofthe problemfornon-conflict schedulling issuggested inthe
paper . Thesolution is suboptimal , because sone repetitionsaredotainedasaresultof it,
i.e., someofthenodes are represented innore thanone timeslot, which isasolutionof
the problemwith redundancy - It is important tonote that inorder tohaveanon-conflict
scheduling, neighbouring nodes should not be present inone and the same time slot.

Fig. 1shows the matrixofconnections foran-nodes radionetwork. Xij=1 ifthereis
acomnection between the nodes Vi and Vj and 1t is O respectively for connection absence.
The matrix is quadraticand symetricwith respect to themaindiagonal -

VI V2 \B VAo Y T vh
vVl X11 X12 X13 X14 X1i X1n
V2 X21 X22 X23 X24 X2i X2n
V3 X31 X32 X33 X34 X3i X3n
VA X4l X42 X43 X44 X4i X4n
Vi Xil Xi2 Xi3 Xi4 i Xin
Vn Xnl Xn2 Xn3 Xnd Xni Xnn

Fig-1
We formthe sums Zi for i=1, .. ., naccording tothe fol lowing formula:

* The investigation is sponsored by the Ministry of Science, contract No 5028
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Zi =X Xij for j =1upton(1)

Zimax is determined which corresponds to node Vi with the maximum number of
neighbouring nodes. Wedefine also the next inextent sunZk, corresponding to the next
in neighbouring nodes number node VK. The third sum is denoted by Zm.

5 ~Si dengtes th~e vector Xil, Xi2,..... Xii....Xinand Ni - the vector
Xil, Xi2..... Xil..... Xin, i.e. Ni=Si for i=Lupton.

The set of neighbouring nodes of Vi— (Msi) isdefinedby a rank conjunctionof the
vectorVIVZ2. ..., Mool Vhwirthvector Si andbyarank aonjunctionofthesetofnon-
neighbouring nodes of Vi— (Mni) withvector Ni . We proceed in the sareway witththe next
in neighbouringnodes number \K, obtaining the sets MskandMnk respectively.

Formattion of asuboptimal non—-conflict scheduling

When forming asuboptimal schedul ing, the following is done:

1. Node Vi is that, forwhichZi=max, then the neighboursof Vi are represented in
the slotPL, Vi beingabsent at that. The cancelling procedure of the neighbouringnodes
iNP1 is important . Astrategy is chosento cancel the nodeswirth the smal ler numbers.

Xii is replaced by zero in the vector corresponding tonode Vi, because Vi isnot
included inP1. The socal led vector of the neighbours of V1, candidates for representation
INP1-Xi1AV1, Xi2AV2, Xi3AV3 . . _XinAVnh, Isadbtained by a rank conjunction between
thevector thusabtainedand VIV2. .. Vi - . . .\h. Thecancel lingof the neighbouring nodes,
candidates for Pl isexecutedwith thisvector inthe follovingway:

The vector of the node wirth the smal lest nurber anong the neiighbouring to Vi nodes
is taken from the matrix of connections, forexample Vgand it is subjected to rank
conjunctionwiththevector of neighbours Vi, candidates for PLand incase the resultvector
contains\gonly, rtaoviously remains intheslot, but if itcontainstwoormorenodes, V(g
iscancelled inP1, writingnull at itsplace inthevector of neighboursof Vi . Thesare is
done wi'th the next innumber node among the neighbours of Vi and thus alll the candidates
forPlaredepleted. Asaresultofthe cancell ing of thenodeswithsmal ler nunbers inthe
setof neighboursofVi, onlythose remain inthecandidates vector at last, thatare
represented inPlas Vi and the cancelled franP1 goto the field obl igatory albsent of P1.

2. Vi isrepresented inP2, and the cancel led fromP1 nodes — inP3.

3. Inthe slot P4 the neighbours of the second in neighbours number node Vk are
represented, Vkbeingabsent in it. The procedure of cancel ling the neighbouringnodes
inP4isthesareasinp. 1, i.e, theoneswith the smal ler number are cancel led.

4. \Kkisrepresented inP5, the cancelled fronP4 nodes— inP6.

5. Inthe slot P7 the neighbours of the third in neighbours number node Vin is
represented, Vinbeingabsent in it. The procedure of cancel 1 ing the neighbouringnodes in
P7isthesareasinp. 1, i.e, theoneswith thesmal ler number are cancel led.

6. inis represented in P8, and the cancel led fromP7 nodes — inP9.

7. Franthe setof thenodes not distributed inthe timeslots, thenodewith the largest
nurber isselectedand it ischedked inwhichtime slots itcanbe represented starting from
P1. The fact should be noted that the addition of anew node to agiven time slot causes
achange inthefieldadbligatoryabsent inthisslot. This iterationcontinuesunti l the last
one, i.e., thenodewiththe smallest number. It is possible some nodesto remain
udistributed intheslots thusdefiined.

8. Ifudistributed nodesare avai lable, newtimeslots areadded until thedepletion
ofall thenodes inthenetworknork. Itisevident, that theprocess isalways convergent.

Itis inportanttonote that the fields dol igatoryabsent nodes foragivenslot frontne
so cal led suboptimal solution of the schedul ing are formed fron the sets Msi for eachone
of the represented nodes in the slot at a given stage of the sheduling formation. This
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The connectionmatrix isgiven in

Fig-3
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Z1=3, 72=3, 73=2, Z4=2, 75=5, 76=2, Z7=2, 78=3, 79=2, 710=4, 7Z11=2,
Z12=3, 713=5, 714=5, 715=8, 716=4, Z17=6, Z18=6, 7Z19=2, 720=2, 721=2 ,722=3.

Hence Z1=715=8, Zk=717=6 and Zm=718=6.

The primary formof the time table isgiven inTable 1.

Tablel
Slot Nodes represerted Obligatoryabsent
P1 vi4,v17,v19,v20,Vv21 V15,Vv13,V16
P2 V15 v13,Vv14,v16,Vv17,v19,Vv20v21
P3 V13, V16 Vv14,v17,V15
P4 V2,V16,V18 V17, V5, V15
P5 V17 V2,V5,Vv15,V16,V18
P6 V5,V15 v3,v4,v17,v18,v13,Vvi4,v16,Vv17,v19,V20,V21
P7 V6,V17,V22 V18, V5, V14
P8 V18 V5,V6,Vv14,V17,V22
P9 V5,V14 v3,v4,v17,v18,Vv13,Vv15,Vv18,Vv22

vi,Vv3, v4,V7,V8, V9, V10, V11, V12 have remained undistributed. The
distributionstarts franV12andP1. Itcanberepresanted inthisslot, for itisasentinthe
Tield “obligatoryabsent’. We do the samewith the rest of the undistributed nodes.

The suboptimal formof the non-conflict scheduling isgiven inTable 2.

Table 2
Slot Nodes represented Obligatory absent
P1 Vvi4,v17,v19,v20,Vv21, V12, vi5, vi13,Vvi6, V8, Vi3, V10, V10,
vii,v9, Vv7,V4, V3, V1 V5, V5, V2

P2 Vvi5, vi0,Vv8 vi3,vi4,v17,v19,v20,v21,V9,V11,
V13, V7,Vv12

P3 V13, V16 v14,v17,vV15

P4 v2,V5,V15,V16,V18 V17

P5 V17 v2,V5,V15,V16,V18

P6 V5,V15 v3,v4,v17,v18,v13,v14,V16,
v1i7,v19,v20,Vv21

P7 V5,V6,V14,V17,V22 V18

P8 V18 V5,Vv6,V14,V17,V22

PO V5,Vi4 v3,v4,v17,v18,Vv13,V15,V18,V22

It canbeeasi ly seen that the non-confl ict schedul ing thus dotaiined is suboptimal—
one and the samenode is represented intoseveral slots (for exanple V15 isrepresented in
three timeslots-P2, PAand P6) .

Afterthe gpplicationofangptimizing strategy of the type one-fold representation of
everynode, thenon-conflict schedulinggets the form inTablle 3.

Table 3
Siot Nodes represerted Obligatoryabsent
Pl V19,v20,v21,v12, v11,\9, vi5,v13,Vvi6, V8, V13, V10, V10, V8,
V7,v4,V3, Vi V5, V5, V2
P2 V10,V8 vo,v11i,vi3, Vv7,V12
P3 V13, V16 vi4,v17,V15
P4 V2 V17
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Table 3 (continued)

P5 V17 v2,V5,V15,V16,V18

P6 V15 vi7,v13,vi4,vi6,V17, V19,V20,V2]
P7 V6,V17,V22 V18

P8 V18 V5,V6,V14,V17,V22

P9  V5,Vi4 v3,v4,v17,v18,V13,Vv15,V18,V22

Suboptimal non-conflict schedul ing inusingatopologicdecarposition

It ispossible todo topologicdeconposition of agiven radio networkwirth the purpose to
achievenoreeasi lyasuboptimal non-conflictscheduling . Partial non-corfl ict schedulling
isdefined foreach part in thedecomposi tion, and the schedules thus obtainedare united
in non-conflict schedul ing of the networkwork, which issuboptimal . Thereexistsdirect
proportional correlationbetween the number of the time slots and the nurber of the
network parts obtained after the decomposition. Inthe decomposition somenodes are
cancelled, which feci litates thedotainingof thesuboptimal partial non~corflict sahedules.
Itis inportanttonote that the loss ofnodes doesnot lead to conflicts, sincethenodes from
thebrakencomectionsenter different timeslots.

Fig. 4 shows anexample decanposition of the 22-nodes network fromFig- 3, and
Table 4—the suboptimal non-conflict schedul ing for it. The comparison between the
schedules fromTable 3and Table 4 is profitable for the decomposition method.

Table 4

Slot Nodes represented Obligatory absent
P1 V3, V4, V18, V2 V5, V1, V17, V6
P2 V5, V6 V3, Vv4,v17, V18
P3 vi4, Vvi6, V19, V20, V21 V13, V15
P4 V15 Vi3, V14, vi6, V19, V20, V21
P5 V13, V22 Vvi4, V15, Vi4
P6 V8, V10 V7,V12,V9, Vil
P7 V7, V12, V9, Vil V8, V10
v8
v12 .
v vi4 v13 /
v10

Fig. 4
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Conclusion

The comparison between the suboptimal schedules of one and the same 22-nodes
networkwork shows that the use of topological decorpositionof the network leads tonon-
conflictschedul ingwith smal ler nunber of the slots. The advantage of the suboptimal
solutionaof the problemof non—conflict sheduling in radionetworks isthat itisalways
convergent, and theappl ication of topological decorposition faci litates theobtainingof
non-corflict sheduling for networkswitha large number of nodes.
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CyDonTmmMasyibHOE peleHre npodrevmMa 6e CKOHQIIMKTHOT'O PaCIIMCaHUS
B pPaIMoCeTax

K. KostyakoB

UHCTUTYT MHPOPMALIMOHHEIX TexHoJormit, 1113 Copus

(PesomMme)

[penyaraeTcs CyOoNTMMAaJIbHOE PelleHe TIOJTyYeHnss 6eCKOHOIIMKTHOTO PaCIIMCAHMS
B PaIOCEeTAX [IPU [IOMOUM HAXOXIEHYS TPeX 13 Yy3JI0B PaIMoCeTy, UMEOUMX
HarBOoJIbIIEE UMCJIO COCEMHEIX Y3JIOB U UX IIPENCTABJIEHUSI B OTIEJILHEIX MOMEHTax
BpPEMEHM B pacicat. TONOJIOTMIECKAs NEKOMIIOBULIMS IPUMMEHSIETCS B PAIMOCETIX
C GOJIBIIMM UMCJIOM Y3JIOB U CJIOXKHA S MaTpula CBs3el. [IpUBOOUTCS NpUMEP C
pamoceT C IBAOLATH IBYMs y3llamM/. COesIaHO CpaBHEeHVE MEXITy OeCKOHQIMKTHEMA
pacnMcanmMsamMi, IOJIydYeHHEe C W 6e3 TOIOJIOTUYECKON NEKOMIIO3UIII CeTH .
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