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B mpouuiom pecstunmetun ObUl CO3AaH LEIBIA PSII MHTEPECHBIX CHCTEM BU3YaJbHOTO
MIPOrPaMMHUPOBAHUS, OTJIAIKH MTPABUIBHOCTH U HACTPOMKU MPOU3BOIUTEIBHOCTH MapauIeIbHBIX
nporpamMM. B HacTosiiiee Bpemsi, Cy[s IO aHajdu3y TEKyIIeW JUTeparypbl, UHTEPEC K AaHHOMN
npoOJieMaTuKe CHU3WIICS, XOTSA MOTPEOHOCTh B CPEACTBAX BHU3yaIHM3aI[MU MPOTPAMMHOIO
oOecrieueHus napaiebHbIX U pacIpeesIeHHbIX BhIUUCICHHUM ocTaeTcs. OaHa U3 IPUYUH 3TOTO
SBJICHUSI — HECOOTBETCTBUE MEXKJy OOJBUIMMU BO3MOXKHOCTSMHU CHCTEMHOM COCTaBJISIOLIEH
OTJIaIYMKOB M OIPAaHUYCHHBIMH BO3MOXKHOCTSIMH I10 BBIOOPY METOAMK BH3yanuzanuu. [laxe B
TeX CIy4asx, KOrja JUlsl BU3yalu3allli UCTIOIb30BAINCH CPEAbl BUPTYAIbHOM PEaIbHOCTH, CAMU
BU/JIbI OTOOpaXKEHHsI Yallle BCEr0 OCHOBAHbBI Ha BBIBOJIC IByMEPHOU cTaTuuHOl rpaduku. Bmecre
C TeM, UMEIOT MECTO HECKOJIBKO MHTEPECHBIX MPUMEPOB UCIIOJIIB30BaHUS TPEXMEPHBIX MeTadop
JUIsT  BU3yallM3allud MpOrpaMMHOro oOecrnedeHus. Hampumep, s HyXI HHXEHEpUU
MIPOrPaMMHOTO OOECIIeUeHUs UCTIONIb3yeTcs MeTadopa manamadra, meradopa reorpaduaeckoro
WIH TOPOJICKOTO TPOCTpaHcTBa. Takue cBoOHCTBa MeTadopbl KaK HEOTPaHHUYEHHBIM KOHTEKCT,
€CTECTBEHHOCTh, BO3MOXXHOCTh OPTaHM3aIlMs BHYTPEHHEH CTPYKTYPHI MO3BOJISIOT UCIIOIB30BATh
ee TMpU TMPOCKTUPOBAHUH CPEACTB BU3YaIM3alUU [JI1 CHUCTEM OTIAJKHM W HACTPOUKHU
IPOU3BOAUTENBHOCTH. OTHAKO TOTPEOHOCTH TAKUX CHCTEM TPeOYIOT Monudukanuu Metadopsl
10 CPABHEHHIO C CYIIECTBYIOIICH MTPAKTUKOM.

B dactHOCTH, AN HYXI OTJQJKH TIOJE3HO TIOKAa3bIBaTh CBSI3b MEXAY JaHHBIMA H
MPOrPaMMHBIMH KOHCTPYKIUSMU. J[J1s1 3TOro B pa3BuTuu MeTadopsl JaHAmadTa mpeaiaracTcs
MeTadopa 000J0YKH, KOTJIa BU3yaJIU3aIMsl JaHHBIX U MPOTPAMMHBIX OOBEKTOB MPOBOAUTCS Ha
PaCMONIOKEHHBIX OJIHA HaJl JPYroil MOBEPXHOCTSX, MOJOOHBIX MOBEPXHOCTH 3eMJIM U HEOeCHOU
chepe (wmu nerarommM octpoBaM). OOBEKTHI, PACIONIOKEHHBIC HA 3TUX MMOBEPXHOCTSIX, MOTYT
CBSI3BIBATBHCSI MEXKIY COOOW, JEMOHCTPHPYS BHYTPHUIIPOTpaAMMble CBS3M U TMOTOKH JaHHBIX.
Jannass meradopa MOXKET HCIOIB30BAThCS IMPHU IMPEACTABICHUHN IMAPALICIBHBIX IMPOTPaAMM,
MOCTPOEHHBIX Ha 0a3ze Mojiesiel o01el naMsITH U napajuieaTu3Ma 1Mo JaHHbBIM.

CyliecTBEHHBIM ~ HEAOCTaTKOM COBPEMEHHBIX CHCTEM OTJIAJKM TapaJjieIbHBIX U
pacrpeieieHHbIX BBIYMCICHUIN SBISETCS OTCYTCTBHUE OTOOpa)KeHHsI AMHAMUKH IMPOTPAMMHBIX
nporeccoB. [lpudem Kakux-mubO0 BapHAHTOB TPEJCTABICHUS TOCIIEIOBATEILHOCTH KOJa,
HaIpUMep, B BUJIE TPACCHI MPOTPAMMBbI, YACTO OKa3bIBAETCSI HEJOCTATOYHO.

B cBs3u ¢ atuM mpearaercs nuHamudeckas moaudukanus mMetadopsl ropona, Kotopas
MOJKET HCIIONIb30BaThCs NIl OTCIIEKMBAHUS aHOPMAILHON pabOThI MPOrPaMMHOM CHCTEMBI,
TaKkOW Kak B3auMHas OJOKHMPOBKA, MOCTOSHHOE OTKJIAJbBaHWE U T.J. B pamkax naHHOU
MeTadophl MPOTPaMMHBIE MPOLIECCHl PEICTABISIOTCS AMHAMUKONW YIMYHOTO TIEpEeKpecTKa, TIe,
HalpuMep, MMEIOT MECTO CBSI3aHHBIE MEXJIYy COOOW YIPaBISIOMIUE JIBHXKCHHEM OOBEKTHI
(cBeTodopbl) U B3aMMOJICHCTBYIOIINE MEXAY COOOH, pearupyroime Ha YIpaBlIeHHE OOBEKThI
(aBTomMOOuMM). JlaHHast meTadopa JIETKO pacHIMPsAETCS 3a CYET BKIIIOUCHUS JOTOJHUTEIBHBIX
(bakTOpOB, MPEJCTABIAEMBIX CYIIECTBYIOIIMMH B PEATBHOCTH YJIUIIBI O0bEKTaMHU.

[Ipemaraembie MeTadOpBI MOTYT CIIYKUTh OCHOBOM JJIsS IIOCTPOCHHS BUJIOB OTOOpaKEHUS B
CUCTeMax OTJIaJK{, TECTUPOBAHMS U MOHHUTOPUHTA pabOTHI MapaiebHBIX U paclpeaeleHHbIX
mporpamm, TakKe Kak W MporpaMm, 00pabaThIBAOIINX COOBITHS U 00ECIICUMBAIONINX PEAKIIUN
Ha HUX. KpoMe Toro, uX MCIOJIb30BaHKE OMPABIaHO B yUEOHBIX Kypcax Mo JaHHOW TeMaTHKe.
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Last decade a number of interesting systems of visual programming, visual debugging and
performance tuning for parallel programs was developed. Now, the analysis of literature shows
that the interest to these themes is reduced though the need for means of software visualization
for the parallel and distributed computing remains. One of the reasons of this phenomenon is
discrepancy between the opportunities of a system component of debuggers and the limited
opportunities of visualization techniques. Even when virtual reality environments were used for
visualization, the views often are based on bidimentional static graphics. At the same time, some
interesting examples of use of three-dimensional metaphors for software visualization take place.
For example, for needs of software engineering the metaphors of a landscape, a metaphor of
geographical or city space are used. Such properties of metaphors as a unlimited context,
naturalness, an opportunity the organization of internal structure allow to use it in visualization
of debugging and performance tuning systems. However such systems demand updating
metaphors in comparison with existing practice. In particular for needs of debugging it is useful
to show connection between the data and program constructions. For this purpose in elaboration
of a landscape metaphor the metaphor of the shell is offered. In this case the visualization of data
and program objects is located on one above another surfaces similar to a surface of the ground
and heavenly sphere (or to flying islands). The objects located on these surfaces, can
communicate among themselves, showing intraprogram connections and dataflows. The given
metaphor can be used to present the parallel programs constructed on the basis of models of the
shared memory and data parallel.

Essential lack of modern debugging systems for parallel and distributed computing is
absence of display of program process dynamics. Variants of code sequence presentations, for
example, as a program trace, frequently appear insufficiently.

In this connection dynamic updating of a metaphor of city is offered. This metaphor may be
used for tracking abnormal program execution, such as dead lock, constant deferment, etc.
Within the framework of the given metaphor program processes are represented by dynamics of
a street crossroads. Some objects (traffic lights) control moving objects (automobiles). Traffic
lights are connected among themselves. Automobiles reacts on the control and also interact
among themselves. This metaphor easily extends due to inclusion of the additional factors
represented by objects existing in reality of street.

Shell metaphor and crossroad metaphor may form a basis for view construction in
debuggers, testing systems and monitors of work of the parallel and distributed programs, as well
as the programs processing events and providing reactions to them Their use is justified in
training courses on the given subjects.



