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Garden Slugs Have A Code In Their Nodes
Bell Labs researchersat Murray Hill have discovered andmeasured a novel form ofneural cir­
cuitdynamics-a propagating wave-in the olfactory region ofgardenslugs'central nervous
system. Byobserving andmeasuring the waves bothelectrically and optically, the scientists
found that the waves propagate at a predictable rate and ina predictable direction acrossa net­
workofabout100,000 neurons. The neuronsmakeup the slug'sodor-identifying procerebral
(PC) lobe. The scientists also learned that,whenone ofa slug'sfournoses sensesa natural
odor, the waves' timing changessubstantially anda dramatic reduction in the phasedifference
takes place between opposite ends ofthe PClobe. Studies ofpatternrecognition inbiological
neuralnetworks such as the PClobemayleadto a better understanding ofways to encode and
decode "fuzzy" information infuturecommunications systems.

Integrated Optoelectronic Amplifiers Come Closer To Reality
Erbium-doped fiberamplifiers (EDFAs) embedded in national and international high-speed digi­
taloptical networks improve their efficiency andcost-effectiveness. Now, silicon optical bench
(SiOB) technology has attracted the attention ofAT&Ts lightwave communications network
planners. WithSiOB technology, optical waveguides canbe produced inquantity onplanar
substratessuch as silicon wafers. After an erbium-doped soda-lime glassfilm has been
deposited on a wafer, waveguide structuresare formed by standard photolithography. This is
followed by ionmilling, an atomic-scale sandblasting process. The waveguides, which can
interface with optical fibers, connect discrete optical components to oneanotheron the same
substrate. Using this technology, Bell Labs researchersat Murray Hill have produced a planar
optical waveguide amplifier (POWA) that should be comparatively easyto mass-produce, if and
whendesignsprogressto the manufacturing stage. Currently, the experimental amplifier's 3.3
dBIem net gainand its 14,600 ppmdoping level are believed to be the highestyet reported for
erbium-doped POWAs. Work is continuing to reducethe requiredlaserpumping power to prac­
tical levels. Combined with related Bell Labs research, this effort is directed toward creating a
photonic analog to electronic integrated circuits.

Bell Labs Researcher Develops Use....Friendly Computer File Protector
To protectthem from intruders, sensitive files are often kept offnetwork-connected comput­
ers, making legitimate accessto them inconvenient. It alsoremoves the files from useful sys­
tem administration services such as restoration and periodic backups. Although cryptographic
techniques existto protectfiles, today's encrypting tools are toocumbersome fora lotofpeo­
pleto bother with. ABell Labs researcherat Holmdel has developed a cryptographic file sys­
tem (CFS) that protectsdataby "pushing" encryption intothe file system. With the CFS,
users can encrypt their UNIX® systemfiles automatically with user-specified keys. Theycan
issue a simple command to associate a cryptographic keywith a directory. Subsequent
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"reads"and "writes" to anyfiles in the directory are encrypted and decrypted automatically
whenever they are used.All standardsystemcalls and application tools continue to work nor­
mally, as do routinesystemadministration tasks;no modifications to the operating system, file
serve, or application programs are needed. Whenit runs on a clientworkstation, the CFS
ensures that cleartext will not be stored on a diskor transmitted overa network. The
Holmdel scientistsees the CFS notonlyas a useful toolin its own right,but alsoas part ofa
moregeneral investigation ofthe best way to protectfromunauthorized use information that
resides on large-scale distributed systems.

Finding Information In A Tangle Of Nets
Aresearch projectcarriedout at BellLabsin MurrayHill and the University ofWisconsin in
Madison maysomeday help datanetwork users conquertheir greatest challenge: howto find
resources,objects and people on the rapidly proliferating networks as easily as theycan find
people and services in phonedirectories. The projecthas given birth to "Nomenclator," an
experimental namesservice systemwhosearchitecture lets users find the information they
need simply by describing whatthey're looking for. ANomenclator systemresponds quickly
because it limits its search to datarepositories where sought-after information is most likely to
reside. The fast responseofa machine's Nomenclator systemwould alsobe based on the fact
that it will store,for a limited time, answers it mayalready haveprovided to similar queries
fromother users on the samemachine.

Software Enhances Text Translators' Productivity
Precisetranslation ofdocuments from one language to anotherbecomes increasingly impor­
tant as the world moves toward a global economy. Bell Labs researchersand theirAT&T col­
leaguesat the Language Line"DocumentTranslation Service and the Forward Looking Work
programofConsumer Services are developing a translation toolthat makesit easier to use ter­
minology correctly and consistently. Oneofthe major areas beingstudiedby participants in
this collaborative effort-dubbed the TermWorkplatform project-is the reuse ofterminology
that had been translated correctly in previous documents. Using a "terminology reuse tool"
that automatically collates documents with their translations, a translator can see how problem­
aticwordswerehandledin the past. For example, a translator whois nota computer specialist
will quickly discover how"store"shouldbe translated in a computer document andweed out
an inappropriate meaning such as "grocery." Two other areas ofinquiry by the TermWorks
project team are retranslation toolsto help translators dealmoreefficiently with documents
that require continual revision; and,proofreading facilities that minimize the risk that a sen­
tence or pagehas been positioned incorrectly in the text or leftout ofthe translation entirely.
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