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A Large-scale Device Collaboration Mechanism
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Abstract In the field of “Internet of things”, area management and emergency rescue, the

requirement of large-scale device collaboration is growing. Aiming at the large-scale and strict timing
constraint of the large-scale device collaboration systems, in this paper, a two-level task model for
large-scale device collaboration is presented. The task model is made up of collaboration task and
device task called collaboration subtask. Based on this task model, a large-scale device collaboration
mechanism described with Pi-calculus is given, which consists of task-level collaboration mechanism
and subtask-level collaboration mechanism. In the task-level collaboration mechanism, aiming at the
exclusivity of device resources, resource reservation is adopted to avoid the device access conflict
among collaboration tasks. The subtask-level collaboration mechanism ensures the timing constraints
among collaboration tasks and collaboration subtasks. It includes three parts: collaboration
mechanism between task and subtask, collaboration mechanism among subtasks and collaboration
mechanism based on time. Then the large-scale device collaboration mechanism’s accuracy is proven
theoretically. Finally, a large-scale device collaboration prototype system is designed and
implemented. The results of simulation experiments on the prototype system show that the large-scale
device collaboration mechanism can satisfy the performance requirements of large-scale and strict

timing constraint in the large-scale device collaboration.

Key words large-scale device collaboration; collaboration task model; collaboration mechanism;

timing constraint; Pi-calculus
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Fig. 1 Collaborative mechanism between tasks.
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Fig. 2 Collaborative mechanism between task and

subtasks.
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Fig. 5 Architecture of large-scale device collaborative prototype system.
&l 5 RIS A5 U R) D Y R Ge Ak R 2544
5.1 LIGINEE
iRz OXFOWBAERRETE, DR o 3
Rt Y N — 3 - ~, Py A ]
iz TPy DXL AR B B4 B[R] 7 A R BB ROR g, 1
N N e - A ¢
ORI AEAR SCH 8 AR 5 Bl [) B ) 1 A3 25 z ’»/
s YN — . s o 4
S B UESF- B v B R R A5 B ) AR B &R g1 g
G5 RV A5 B[R] AT 2R 68 L R WA 5L 48 03 ) A 0

G0 G0AE MR S5 Ao R E T i B XL BA G
FCHLIY B B Y A Intel Pentium M 1. 86 GHz &b #
.2 GB N &, 81 & 4 & Windows XP SP3,
JDKI. 5[] 10 5 & AL AR 25 I B o 400 45 . A6t
#) Panasonic 11U, B2, WR 3331-803; 5 & & ML
B 100 AR AR B B2 4%, (5 XALAC B[R] b 5 KRB 4
BIp [) R e i 8 RO A7 i T B IR 55 A b, B
E R 55 25 HC B~ Intel Xeon 2. 0 GHz,8 GB N 1%,
YE &4 M Redhat Server 5. 0,44 %~ Oracle 10g;
B & s e w | e G E U NE D N RN L
IPv6 PR D A Blp AL
5.2 th[EE £ N B B (8] SE 06

TERMB A FE R, Y RGP FEZA
FEAT AT B B [R) AT 55 B B 2% 7 5] e 5 A6 0 K%
BL ] 2 3 R R AT: 55 169 e 7 S8 3R, G 2R A GR 3o oK 2%
5 WA T A 1 BB ) RO P 0k o S0 3 22 By W) A 55
FEAT AT G B0 T B4 o 1z B5F ]

T T3 [R) AT: 55 Wi 17 Fof (1) S5 38 vfv o DA DR RLASE 152 5 B
IF) 2 77 30 40 28 b B AL 3% B 1,10, 20, -+, 400, 600,
1000 A Hp[EI R e IR A7 P47 . 2 b 4T 20 2H S50 0 i
DR 2E A LB AT 50 KRG SR E. SR 4k
RN 6 B

— o —

The Number of Parallel Collaboration Task
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