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A New Distributed TDMA Broadcast Scheduling Algorithm Assigning Slots

Transmitting in Parallel
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Fig.3 Skeleton schedule matrix of E&T’s algorithm.
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Fig.4 The final form of schedule matrix of E&T’s
algorithm.
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Fig. 13 The relation between the density of PRNs and
slots per frame of composing the schedule.
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Table 1 The deviations of reserved slots in PRNs of
10 nodes.

cutting rate | deviations of | deviations of | ratio of devia-
of links E&T’s algo- | proposed al- | tions (B/A)
rithm (A) gorithm (B)

0.1 0.000018 0.000000 0.000000
0.2 0.000383 0.000001 0.026110
0.3 0.013719 0.001998 0.145637
0.4 0.116088 0.030701 0.264463
0.5 0.495152 0.143966 0.290751
0.6 1.369229 0.362798 0.264965
0.7 2.669936 0.522796 0.195808
0.8 4.148788 0.548278 0.132154
0.9 5.439538 0.473708 0.087086
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Table 2 The relation between the nodes and
deviations of reserved slots.

nodes | max ratio of deviations
5 0.1733080
10 0.2907511
20 0.3431011
50 0.1523668
100 0.2656071
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Fig.14 The relation between the density of graphs
and ratio of slot reservations.
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003 {(5%2+32+72+22+22+12+4%2 +12 422 +12) x 10+
(5434+74+2+2+14+44+1+2+1)2}/{10% (10— 1)} = 3.95.
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type 51: if sc[i]=null then
dec: {R', "', null }; 52: begin
schedule: array[1,...,n] of dec; 53: sc[i]:='R";
BUFFER = record 54: break;
sc: schedule; 55: end;
tnode : integer; 56: end;
node : integer, 57: for i:=1 to n do
slots : integer; 58: begin
end; 59: if sc[i]!=null and i >slots then slots:=i;
60: end;
var 61: outsc.sc:=sc;
sc: schedule; 62: outsc.snode:=outsc.tnode:=self,
self: integer; 63: outsc.slots:=slots;
slots : integer; 64: end;
scTDMAslot,scTDMAframe :  integer; 65: else if (scTDMAframe-(2 scTDMAslot)+1)=self then
insc,outsc : BUFFER, 66: begin
: 67: for i:=1 to slots do
: { main scheduling loop } 68: begin
begin 69: if sc[i]=null then sc[i]:='R’;
slots:=0; 70: end;
sc:=null; 71: outsc.sc:=sc;
insc.sc:=null; insc.tnode:=insc.snode:=insc.slots:=0; 72: outsc.snode:=outsc.tnode:=self;
outsc.sc:=null;, outsc.thode:=outsc.snode:=outsc.slots:=0; 73: outsc.slots:=slots;
{ make "the skeleton schedule" } 74: end;
for scTDMAframe:=1 to n do 75: broadcast(outsc);
begin 76: outsc.sc:=null;, outsc.snode:=outsc.tnode:=outsc.slots:=0;
for scTDMAslot:=1 to n do 77: end;
begin 78:
if scTDMAslot=self then schedulerTX(); 79: { listen the schedule which is 1-hop or 2-hops neighboring node's }
else schedulerRX(); 80: procedure schedulerRX
end; 81: begin
end 82: insc.sc:=null; insc.snode:=insc.tmode:=insc.slots:=0;
{ reserve the non-reserved slot(s) } 83: listen(insc);
for scTDMAframe:=(n+1) to 2n do 84: if insc.tnode!=0 then
begin 85: begin
for scTDMAslot:=1 to n do 86: if insc.snode!=self then
begin 87: begin
if (n+1-scTDMAslot)=self then schedulerTX(); 88: for i:=1 to n do
else schedulerRX(); 89: if insc.sc[i]=R' then sc[i]:="-';
end; 90: end;
end 91: if insc.tnode=insc.snode then
: end; 92: begin
93: outsc:=insc;
: { broadcast own schedule, or hookup the neighbor's schedule } 94: outsc.tnode:=self;
procedure schedulerTX 95: end
: begin 96: end;
: if scTDMAframe=self then 97: if slots<insc.slots then
: begin 98: slots:=insc.slots;
: for i:=1 to n do 99: outsc.slots:=slots;
: begin 100: end;
n the number of nodes.
scTDMAframe & \,1ye that specifies the current frame and slot.
scTDMAslot
self the identification number of each node.
sc an array that specifies the schedule in which slot the node is able to the transmit
slots contains the number of slots of current frame.
insc & outsc buffer of array which specifies schedule: 1).sc, that contains current schedule,
2).slots, that contains the number of slots of current frame, 3).snode, that
represents which node's schedule it is, and that has been received from a
node of 4).tnode.

0 15 0DOOOoOoooo

Fig. 15
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