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Abstract This paper presents a non-blocking deadlock detection scheme with immediate cycle
detection in multiprocessing systems. We assume an expedient state and a special case where each
type of resource has one unit and each request is limited to one resource unit at a time. Unlike the
previous deadlock detection schemes, this new method takes O(1) time for detecting a cycle and
O(n+m) time for blocking or handling resource release where n and m are the number of processes
and that of resources in the system. The deadlock detection latency is thus minimized and is constant
regardless of n and m. However, in a multiprocessing system, the operating system can handle the
blocking or release on-the-fly running on a separate processor, thus not interfering with user process
execution. To some applications where deadlock is concerned, a predictable and zero-latency deadlock
detection scheme could be very useful.
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Algorithm Request(i.j) // %E i7} A4 j& 83 //

1: begin
2:  Key := History(ntt,j):
3: case

4: Key = nuli: // j7} 7]-%/1} A AL //
History(i,j) :=
History(n+1,j) =i

5. Key =i :// w33y wet //
6: Key # i : //et&E WY AS //
7: History(i,m+1) = j;
8: for k =1 tomdo
begin
if History(n+1,k) = i then
9: History(n+1,k) = History(n+t,j):
/] 2% & idA A4Y iy A%
o=z WA //
endif
end
endfor
endcase
10:End
Request d8]E5-2 18 29 A 717 438 CASE
2 Uyold 499t 99T 4= 19 29 @A A
Fask 2ol s} okl sk, IR 62
18 29] (b)9} 3 AFolt) o] AS- F e EFV}

FAAA = Hope A m)9] "]7\} ERRE 7}
A4 & ¢ 4 o 938 dvdEr) He R

24 T EgdE ¥RAe gL oHie 1§*ﬂ/‘1§
thiZ 2 A FA]9 /:]?sg}\]ﬂE_ = 740]{;]- Dﬂi’ﬂ
i 59 A9yl wANEE Hdse F9Add), ojg &
TEE AlZke] O(1)e] HH o] Hol B %'%1:94 g Alo]t}.
Algorithm Release(i.j) // FE i7} 24 j& g //

1. begin
2: for k=1 ton do
begin
if History(k,m+1) = j then
3: child = History(k,m+1):
//mu&=ﬂljﬂ os] g Z2A
2H5E 28 //
endlf
end
endfor
case

5:  child=null: /[ j& ;x(leaf) = [/
History(i,j) :
History(n+l.j) = nulls

6: child=1:// 719 39 (b) A%
call adjust(i,j,k);
call split(i,j,k);

7: otherwise : // 2% 39 (c) 4%
call adjust(i,j.k):
call split(i,j,k);

endcase

]
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8: End

Algorithm Adjust(i, i, k)
AHE 2 /)
1. begin

/1 wrgA E¥9) 2elE 9

r°"

2.  History(i,j) = 0:
History(k,j) = 1:
History(n+1,j) = k:
History(k,m+1) := null:

3: end

Algorittm Sp/it(i,j. k) // Egle] ¥& //

1: begin

2: Find all descendants resource nodes from

process k and put them into dsdnt.
3:  for all nodes in dsdnt do
set their (n+1)™ row to k;
endfor

4: end
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