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repeat
Search the process team table 1o find some process team T whose “coscheduling status™# 0
Compare process—team.—vector (I} with §;
I process—team—vector{T)< S
Migrate the subteam of process team T to the additional idle processors of its key row
so as to be coscheduled;
Modify the corresponding data structuress
until the end of the process team table -

(3) W45 #1: (Shrinking Algorithm)

W& TR E AR E S WA, B B st AL R e, DUE T TS gy A P ]
LA o5 7 L BRE , TX 2 TV S B T R 40 B A TR AR (9 R S R A R B, E SR
B2 T o, A S L R T b R e R R A R AR BRI RS B ARIEE
Y700 £t 2 V3 5] 9 B, 0 2 R TT BE 7 (] — 4T 9 F 30 2 R s PAT M A7 T2 7 LARAR LB 3
AR L (e F - — R IR, DR SRR, A B R AR
Ry 2 AL .

SRTT , 3 FUSE B IS0t T E W B RN B R R MR H T TR 2 TTRAKRE
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repeat
Look up allocation—vector to find the processor P which takes the least processes,

namely allocation_vector(P) is the least;
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Migrate one of evicted processes to processor P

until all evicted processes migrated

(1) HEHE Filling Algorithm)
LS HABABTERZE HABEH TR INETER Y. ERHRARDEHE
A T R — T 89 = A, BRI IR E T B’ Y R Ry . . R BHALE ISR LRy, .
R<QOEZEWA. T EHFM A XL &, DASIC E T HEH K. 4 — Tt R AL
KIRE A (FE—D 25, ZTTUHEE BETETHEEEFAE L. slRE
RELAH R —HE S RIREWH BT R R Q<<ORE H b2 W S8 BT 1
THEREMERS R ECITR—GHS ENHEIBUNERERGEE, UKL —
7] R IT AR, '
fori = 1to¢do '
Calculate idle_vector (R} ) I<XR1, Rpen . RS
I idle_vector(R;)= P'
(the row R; is completely empty, namely at time slice R, ail processor is in idle state,
s0 row R, can be el_iminaled.)
Improve ] to the priorities of all processes of following rows of Ri;
else V
Compare scheduling —vertor with idle_vector (R);
H scheduling—vector (j)<<idle—vector (RY, 15 j<5Q" , j5R, .
Migrate all processes of row j to those empty slots of row Ry, and eliminate row j; ]
(Some processes may be “migrated” in the same colomn if there i
empty slot in row R;in the same colomn, it will only cause priority changing.

end for

(5) EGHY: (Packing Algorithm)

FER RS, RETHEAEATERRRIAE FEI LN THE ERALKE
RHRBLA A, M, SGRARE A o BIRfE R @ #F7 T —RiHERM 25 ,DASIC il
MRME 2 A>30 5Bt MEHEAT R, LIE/D Q , RETEE M (18 scheduling vector
PR P AR R ARG R S A0 B B, M D & (b AL AT . KB TFH AR E
W ZbHE SR H AR R R AR L A BRI RT A T & CH X B B R R
W B, 20 X H R AR LU R B A TR A 18
Calculate A4
If A>>30%

Calculate idle_vectar;
/% Adjust to be coscheduling * /
repeat
Search the process team table to find some process team T whose “coscheduling status”# 0
and then read its key row value, suppose R}
Compare process—team—vector (T} with idle_vector(R);
If process—ceam—vector(T)<, idle—vector (R)
Migrate the subteam of pracess team 7T to the additional idle processors of its key row
s0 as to be coscheduled;
Modify the corresponding data structures,
until the end of the process team table
/ % Packing process space * /
For row 7, 15540 , get size of each process (gam or subteam T1.72.... , T in row 7,

and compare the size of T'; with idie-vector, 155 j=it1
I the size of T, idle—vector (&7} for all jinm 1.2, 1SSHEQ, ixh/
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Migrate process team T’ to corresponding row &’ respectively, and eliminate row «.
(The same as above, some processes may be “migrated” only in the same colomn, )
Repeat until all row are scanned;

(6) B BB ERE
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SR A B E AR, DASIC PR BRI RN R E T, RO IR -5 TR
HRMB 2R IBEET. RAS 2 F & A 2R I7 ik, 5 8 7] AR i b /R B A
o EENR, ﬁﬁ%*ﬁ%_ﬁﬁ%‘lﬁéﬁﬁkﬂ‘%.

4 BEXRIEREIEE

Shoch #I Hupp % 7 & 2 #i 47 i+ W T B 1T H Worm HLEI™, LA B & 69 W] #4812
TR aE AR R MR A RFRE . TUARR A — T ENL BRI 5 —
A b FEHLA R B T E A IR, S ER R DOHAT E SEEH, SRR, X REARE T
WHAMFTHATR, T R2ERENHARAARETRIFGER. EX T REH“HE"
SRR EA R HAMER, A T0 RS Worm HiLERZH 185 E RV

Nicholas % A 7E LR 6 TR R T B B H 47— 1 Piranha £ 4t. Piranha 2 —1H
FE R #4347 master-worker FiH, AFARPERH LB AN BEFHERHETHITHE
. Piranha Z4& 5 T E M 04 56, b 2 R 45 & K3 A To 4 22 6] o BUE £ 5B 7. XAE R
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A MODEL FOR ADAPTIVE MIGRATION
AND COSCHEDULING

LU Sanglu  XIE Li

{Department of Computer Science Nanjing University Nanjing 210093)

Abstract Based on the scalability on NOWs (networks of workstations), this paper
proposes an adaptive migration and coscheduling model DASIC (dynamic adaptive scalable
process migration and coscheduling), DASIC takes not only coscheduling to schedule in-
teractive processes simultaneously, but also adapfive migrating to satis{y the system’s dy-
namics and scalability., It can grow, shrink and load balance to adjust the processes
scheduling status in the process space, and the processor pool can be expanded or
shrinked.

Key words Adaptive, coscheduling, load balancing, migration, scalable.
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