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w u  adjectives scem to d o m i ~ ~ l e  
oiir world nowadays: cyiror and 

8 o i r i d  Cybcr is predominanlly 
riscd in conncctim wilh dll khds of net- 
worked eiiviconments, and hest hwwn 
from “cybcrspacr.” Virtual has the persis- 
tent notion of ”not rcal.” A virtual rcalily is 
an example ui this balancing belween visii- 
alization of nonexistentitoms and a modcm 
equiwlent nf afihi i i iorpiim 

At first sight, instrumcntation and 
measurement do not seem likely candi- 
dates to mix with thcsc adjeclives, but 
the npposite is true. The ever-growing 
computational powev and  available 
network bandwidth havc qualitativcly 
changcd [lie structure of instruincntatior 
and measuremcnt. As a result, the CUII- 

ccpt of virtual in~lrumentatiiin has been 
htroduced. hi this case, “virtual“ slresses 
the fact that thciunctionalityui lhe virtual 
system (VI) is augmenled transp.ircnt lu 

the user through software processing 
tcdmiques. Furthcrmore, a numbcr of VIS 
are hardly imaginable withnut soitwarc. 

Virlualenvironmcntsadd to this yet 
another dimension. Until recently, rc- 
scarchers and nieasiiremcnt tools 
sharcd o w  common, real world. Huw- 
cvcr, will1 thc aclvenl of virtual e n v -  
rnnments, this limitation h a s  lifted. 
NOM,, it is possible to interactively ex- 
plore and study the “rcal world of 
data” in a virlual environment chosc1n 
by thc researchcr. This necessitates a 
radical rcthinking of instrumentation 
and measurement paradigms. 

In the IMTC conlerences, an increas- 
ing numbcr of rpccial sessinns dcvoted 
LO these topics bear witness lo thcic 
growing impnrtnnce. This ycar, an i l l -  

spiring workshop entirely devoted to 
this cxci ting field, nrgonired jointly by 
Technical Committecs 15 a n d  22, was 
held prior to IMTC. 

.‘* 

Thus, at thc turn oi llie millennium, is 
seems appmpriate to devote a special is- 
sue of Ihc Mnynziiir lo  chart the prngrcss 
in ilip field oi virtual insirumcnlalioii and 
mcasuremcnt i n  virtual environmcnls. 

This is done via lout contributinns. 
Tlie first, “Virtual Instrumentation and 
Virtual Environmcnts,’’ charts thc various 
phases i n  lhc developmcnl, from trddi- 
tional computerized insirumentation and 
measurement tn mcasureinents in virtual 
environmcnts. It discriminates among 
tiircc phases: fmm inslmment tn virlual 
instrumcnl, from inoncilitliic program- 
ming inodcl to graphical user interface, 
and isorn rcal io virtual environment. Wc 
arc at the transition into thc third phase, 
in which virtual cnvimnments can e f h -  
tively be integrated into the instriiinentn- 
tian-and-measiircment proccss. This 
makes clcar the need fnr II slandardizcd 
approach to prevent counterproductive 
diversification of tools and paradigms. 

and Piuri, ”l’rogrammablc Instruments, 
Virtual Instruments, and Distributed 
Measurement Systems: What is IReally 
Uselul, Innovntivc and  Tcchnically 
Sound?” takrsacloscrl~iokatIlie fissttwo 
stcps of this process and mwsu~ps llic 
true progress from thc user’s point irf 
vicw. Indisputably, tlie changcs and im- 
proacmncnl are cnormnus, as are thc hid- 
den dangers o l  researchers blindly 
trusting i l ie mcasurcmentsystcmand h r -  
getting tlw I e s s m ~ s  of the art oi mcasurc- 
metit. It ends with thc warning: “On l hc  

other side, tlw e~ol i~ t io i i  nf these mea- 

ward sclf-cvaluatingsystcius tlialarc dblc 
to warn the iisclrs about tlic prcscnce oi 
possiblc crrur conditions, end to sclf- 
rstiinatc the measurement uncc!rtainly.” 

In tlie third cunlribiitinn, ”Environ- 
mental lixploratiou: An Autonomaus 
Sensory Syslems Approach,” by Widc, 

surcmenl systcms must bc p“”1,ed la- 

Saffiotti, atid liulhe, the ncw n p p a c h  
tu tlie remote cxplorntion and iuspcc- 
tion of a dynamically changing enviroii- 
ment  is  char tcd .  They focus  n n  a 
survcillnnce task in which a robot (or a 
flcct of robols) patrols n building, mea- 
surcs unexpected changes, and repiirts 
back to n human. ‘l’liis scnsor-rich, 
semi~aiitnnom~,us mobile pldtform per- 
forms multi-modal data collcclion, pro- 
cessing, and fusion at various levels (if 

abstraction and al various resnlutivns. 
The fuscd information is intcgrnlrd into 
B \,irtual cnvironment, which is pre- 
scntcd to the uscr as an example of the 
mixture of rcal and vivlual worlds. 

Finally, Stccnput and liolain strcss in 
their contribution “Caching in Data- 
flow-i%iscd Environments,” that, even 
in this world of fast proccssors, it p ~ y s  
to be careful with computational cycles. 
Instrumentation and measurement pro- 
CESSCS can be convcnicntly mapped rmtu 
dataflow-likc systems in which the in- 
tovdependencics of modules arc speci- 
ficd. The authors carefully explore tlie 
possibilities for cificient use of caches hi 
such schemes. Despite thc fact that thc 
networks that interconnect tnday’s ill- 
struiiienls are fast, n message inay still 
lake substanlid time to travel from (de- 
vice) i\ to (device) B, making such a 
study very inslructivc. 

Clearly, thc state of the art is hound 
to bc dilferent in a fcw ycars time. Ycl, 
the m c t h d s  a n d  lessons f rom the mea- 
summcni-and-instrumcntatioi, world 
will be indispensable to a n y u i ~ c  work- 
ing in this lield. Howcver, the thrc.lt o l  

unmodcratcd growth ‘ind divcrsifica- 
tion is a11 too rcal. ‘Therefore, thc wosk- 
shops mil conferences mcnt ioned  
rar l icr  should serve as a pbtform to  

faster new standards, which, in 1~13’11, 
will givc thc proper dircctiun io this 
development. 
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