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Scalable ADD™
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Node 2

_ Applications
Run_Time systems

2
Characteristic message 1ib.”] 2 [Characteristc message lih.
Network intedface® |77 Network interface
[ ]
1. ‘lasks are created or terminated ™ .
2. Set up or remove mapping between task aid space &
3. Message passing between nodes®
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Fig. 3 Message passing between nodes
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Table 1 Test results of representative (08 functions (us)
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Number™ Tested functions® 4PE 8PE 16PE 32PE S4PE 128PE 256PE
A FORK 169 219 2560 344 370 840 1428
B FORK+EXEC 139 146 160 200 370 163 872
C WAITH+EXIT 167 166 167 500 517
D SIGNAIL A-call FUN 8 16 57 127 230
E MMAP4+SETPATT 2 065 2574 2 431 Z 760 3675 3 726 6 478
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BRERGEDE FR2MHALEER R A, YR EMEAL 32 4 PE AL Bt A &L R E, 58
il 64 4~ PE, M E B B9 2. TS 0UR M8 I kBT, 54 BT @R RAE I [ RE M
BOF R A e 2L R RN, 3 LA R R . FRERESHREOTEARERIAT
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A Parallel Operating System Based on Multi-Virtual-Space and Multi-Mapping
Technology”
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Abstract, The scalability of system is a puzzle to design high performance computers. NUMA (non_ uniform
memory architecture) architecture s proposed for scalable system underlying a shared memory patrern. Research
and practice results show thzt the scalability of system tightly correlates with that of the operating system. Usual-
ly, two structures of operating system are emploved in multiprocessor systems, monolithic based on shared memo-
ry and mulri-kernel based on message passing. However, both of them cannot fully fit sealable parallel computers,
especially MPP systems with NUMA architecture. TIn this paper, the problems in two structures are analyzed, a
new structure, multi-virtual-space and multi-mapping with active message, is proposed. The test and practice re-
sults show that the new struciure is successful in the scalability of system. This paper introduces detailedly the im-
plementation of the structure in a MPP system with NUMA architecture.

Key words: opcrating system; scalability; programmability; NUMA (non.uniform memory architecture) archi-

tecture; massively parallel processing
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