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Puc. 1. Meroxn dopmuposanus [IITHK B KB

Takum  obOpa3omM, B  JOKIaJe  HpeICTaBjIeH
paspaboranuelii Meron ¢opmuposanus [MITHK B KB.
Hanneiii [IIIHK n, Moxer ObITh IOJIOKEH B OCHOBY
CO3/IaHMS METO/Ia OIIEPATUBHOIO KOHTPOJIs AaHHbIX B KB.
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MOJEJb MEXAHU3MA PACIIPEJIEJIEHUA
PECYPCOB IIPU PEHIEHHNU 3AJAYHN
TEXHUYECKOI'O HOPMUPOBAHUA

PaCCManHBaIOTCﬂ moAxoJbl K PpCIICHUIO 3aJadu

OIITHUMU3AIAU npouecca obecrieueHus CTaHIMH
[IOIPY304HBIMH PECYPCAMH.

3aTpOHYTHI BOIIPOCHl  OIPEAEIIECHUS HanOoJee
palMOHAIBHOTO  YPOBHS HIPUHATUS  PELICHUH,

pacipeaciicHus IIOJJTHOMOYHM M OTBETCTBEHHOCTH npu

BBIZCICHUH  DPECYpCOB B  mpouecce  pa3pabOTKu
PEryJnpOBOYHBIX 3aaHUIA.

[ocTpouTts anrnapar yIIPaBICHUS KaK
OpPraHM3alMOHHBIH  MEXaHU3M  [PHHATHS  PELICHUH

03Ha4YaeT HeOOXOIUMOCTh, BO-TIEPBHIX, ONPEIEIUTh B HEM
MECTOHAXOXKICHHE W Cc(epy OTBETCTBEHHOCTH LEHTPOB
MPHUHATUS PEIIeHUH MO0 BCEMY KPYry OPraHHU3aIUOHHBIX
npo0jeM u, BO-BTOPBIX, HAJAIUTh OPraHU3AIUOHHOE
B3aMMOJICHICTBAE Ha BCEX JSTamax Ipolecca pa3paboTKH,
NPUHATHS M peanu3aluu pemeHuil. Taxkoll noaxon
MO3BOJISIET Y4YeCTh EAMHCTBO (hopManbHBIX © Hedop-
MaJIbHBIX 4CIIEKTOB OPTaHH3AIHOHHBIX CTPYKTYP, a TaKXKe
OTPa3UTh AMHAMHUKY OPTaHHU3aLHUOHHBIX CTPYKTYP.

OtMmeueHo, uTo 1pH (OpPMANIHM3ALUKU [IOCTAHOBKHU
3aJa4i KaJICHAAPHOT'O IUIaHUPOBAHHA CYHICCTBCHHBIMU
SIBIIIOTCS  CICAYIOIIUE 1Ba oOcTosATenbcTBa. C  OOHOM
CTOPOHBI, CHCTEMa CYIIECCTBYCT I JOCTIDKCHHS KaKhX-
00 ONpeJeTICHHBIX WENeH, T. €. MOXXHO TOBOPUTH 00
HHTEpecax CUCTeMBl B ImenoMm. C  Opyroi CTOpPOHEI,
DIIEMEHTHI CHUCTEMBI 3a49acTyI0 MPECICIYI0T COOCTBCHHBIC
HHTCPECH, BOOOMIC TOBOPS, HE COBMNANAIOIIUC C
HHTCPCCAMU CHCTEMBI B IICTIOM.

JlemaeTcs BBIBOJ O [IeIeco00pa3HOCTH (hopManu3anuu

3aJayd B TEPMHUHAX TECOPHH HUIP W PEIICHHH €€ C
MPUBJICYCHHEM  COOTBETCTBYIOIIETO MAaTEMaTHYECKOTO
anmapara.
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DESIGN OF A BUILT-IN DIAGNOSTIC
INFRASTRUCTURE FOR FAULT-TOLERANT
TELECOMMUNICATION SYSTEMS

B  nmokmage mpoBeaeH — aHAIM3  COBPEMEHHBIX
TEXHOJIOTUH 06paboTku JTaHHBIX B
TENEKOMMYHHKAIIMOHHBIX CEeTSX. 3a MOCJIETHUE
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IHOPOPMALIMNHO-KEPYIOYI

CWCTEMW HA 3ANNIBHMYHOMY TPAHCMHOOPTI

JACCATUIICTUS I10IBHIJIOCh MHOXKECTBO pa60T, IIOCBSIIEHHBIX
OAHHOM TEMAaTHKe, YTO CBHICTEIBCTBYET 00 AKTHBHBIX
pa3paboTKax U  HCIOJB30BAHHU  HHTEIUICKTYaJIbHBIX
ABTOMATHU3MPOBAHHBIX CHCTEM, HUHTETPUPYIOLIHX
TEKCTOBYIO, DPEYeBYI0 H IpadHuecKyr0 HHPOPMALHIO.
VIMeHHO HA PACKPBITHE COBPEMEHHBIX TEXHOJIOIHYECKUX
pewennit B cdepe obecriedeHus HHPOPMALHMOHHOM
6e30macHOCTH KOMIIBIOTEPH3UPOBAHHBIX CHCTEM
HampaBjieHa OaHHas paboTa, aKTyaJbHOCTh KOTOPOH He
BBI3BIBAET COMHECHHUIA

1. Introduction

Fault-tolerant telecommunication networks (TN), built
from configurable processors, can offer performance in a
wide range of applications. We focus our attention on a TN
with distributed, deterministic packet routing, based on
routing tables in each node. With a trend toward increasing
levels of complex TN design, designers are faced with
specifically reliability degradation over lifetimes of the
TN. Failure mechanisms affect lifetimes and trigger the
development of migration techniques for recovery from
failures. A precursor for such techniques is detection of
failure prior to recovery initiation. For failure detection
different built-in test and diagnostic techniques can be
utilized. In this paper we assume that all node and link
failures in the TN are permanent and propose the
integration of BDI-IP into reconfigurable fault-tolerant
system designs to provide concurrent online test — test of
the nodes without excluding from operation.

I1. BDI-IP Design

The most popular typical non-concurrent test
techniques provide unacceptable solutions with prohibitive
test costs: test power and test time. But with test costs the
ideal solution entails an online integrity check of the
system. The introduction of BDI-IP blocks in each TN

node is an emerging trend that provides support
infrastructure addressing enhanced faults detection,
diagnosis and optimization solutions. If exact test

information on executing applications is available, tests
can be scheduled under power and performance constraints
using existing optimization procedures [1].

For the online test of multiprocessor nodes, the
following components in the TN are the main participants:
BDI-IP, care network interfaces (CNI) and the test
wrappers around the node under test with BDI-IP that
controls online testing of node. The main BDI-IP
components are: 1) BDI-IP engine, 2) memory with
magazine feed, 3) input/output queues. The input/output
queues handle incoming and outgoing requests and
responses between CNI of the TN and BDI-IP engine.

To ensure minimal instruction of online test to
executing application, the BDI-IP uses system snapshot
information. The quality of this information and utilization
prediction affects intrusion of application execution will
affect node test and application performance.

The BDI-IP must provide both highly varied
concurrent online testing and outstanding application
performance within the available resources.

In this paper a technique for design fault-tolerant BDI-
IP control unit with using watchdog processors that helps
to achieve low cost concurrent error detection of two
important types of faults, software and hardware data-
access faults.

The usage of checkpointing schemes with test
application allow to detect and rollback recover from
transient faults in control unit. The signature monitoring
scheme to detect fault that causes an incorrect mapping of
program page and execution time is described. The online
algorithm, based on a graph theoretic method for a
placement of checkpoints in BDI-IP control program is
proposed.

I11. Conclusion

In this paper conceptual model and design technique of
a built-in diagnostic infrastructure for fault tolerant TN are
given. We propose the introduction of a BDI-IP with built-
in autodiagnostics into TN design to provide online test
support in presence of executing applications.
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TECTOBOI'O JUAT'HOCTUPOBAHUS
OJHOMEPHBIX O/JTHOPO/JHBIX
KJETOYHBIX CETEN

IIpennoxkeH METOAONIOTMYECKUN MOAXOMA K PEIICHUI0
3agaun TecToBoro auaraoctupoBanust OKC, ocHOBaHHBIM
Ha WCIOJB30BAHWU aBTOMATHBIX Mojene KA Teopun
SKCIEPUMEHTOB C aBTOMaTaMH.
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