Thanks to recent DATA STORAGE _

advances in data
storage driven by the

mamaness - Ot0FAQE Area Networks:
i ot Increasing Testing Efficiency by

industrial testing is now

much easier. With S"ﬂpl Ifylng Data Sharing

slorage area networks, Richard Renck. R.C. Electronics Inc
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you can share and

deally, an industrial test instrumentation system would offer sav-

e your data online,
ana[w y eral imponant features;

avoiding the bottlenecks * Real-time verification of data storage during testing (read-
after-write data verification)

caused by hardwired » Real-time verification of data validity during testing (onlina
analysis of recorded data by multiple workstations)

approaches. » Real-time monitoring of test results from remote locations (high-speed

Intermet inkage to remote sites)

The recent development of storage area networks (SANs) means that such fea-
tures are not only desirable, but also practical (see Photo 1). A SAN is a high-
speed, special-punpose network (or subnetwork) that interconnects different Kinds
Phato 1. Using Stsrape Area Nobworks {SANs] ler of data storage devices, combining them inlo a single manageable data server for
Instrementation dety ol real-tisg actedt 9 bee- the banefit of a larger network of users, Essentially, a SAN gives multiple proces-
sor data across network nodes. N longer must yoe sors simultaneous access to the same data files. SANs support the interconnec-

”““"-' ”. ._-," "'-m_“““ *"I-".-I- tivity of servers, clients, disk storage (RAID—redundant array of independent
Gigablt Ethernat, “-.1_"..:-.-: disks—or non-RAID), and CD/DVDAape slorage libranes while also providing a

piter Erangth in estabsck-slred packages the gosl high level of avalabsity, performance, and interplatform communication.
ol distriubed procersing of shanid &a1a it becoming A SAN is usually located close to other computing resources but may aiso be
a reality im modom fost celle. Although this wticle exiended to remote locations for backup and archival storage by using wide area
:".“"'_'I“I I“I e i"m"; netwark MA;!}BJ carmier lanr?I-::g-as mmaWEm l:aﬁnsf_ar m:ﬂ n:‘ syn-
s chronous optical networks. COmMon among erings is the lrans-
predducts inko 15l bestrusEtn kn mech rnadds. serant cperaton of he
resulting virtual storage
device, which appears
o nebwork users as a
single data source
without concern as to
location, configuration,
or interaction with
other clients accessing
the same resource.
Although some of
these features have
been offered as pan of
dedicated instrumenta-
tion systems in the
past, PC-basad instru-
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meantation did not support them. With SAN
technology, commaercial hardware can
now handle the parsing of data among
applications that use standard file struc-
tures. Once the SAN software has been
loaded onto the data server, disk caches
and high-speed switches eliminate the
two-way bottleneck of hardwired ap-
proaches (see Figure 1). Each instrumen-
tation application has the same direct
access to information as if it had its own
data source; neither the physical location
of the data drive nor collisions caused by
multiple program access o the same file
are of concemn. All the overhead is han-
died in the background by the SAN soft-
wara. (If you're interested in more of the
implementation details, | suggest the
Storage Network Industry Association
Web site at www.snia.com or vendor Web
sites, such as www.tivioli.com, www veri-
tas.com, or www.sms.com, all of which
include technical application notes in the
fiorm of white papers.) Maintaining a mod-
ular, systemwide architecture allows the
integration of technological advances and
existing instrumentation without redesign-
ing component intedaces or rewiring test
facilites.

Implementing new commercial-off-the-
shell (COTS) technology requires dis-
inbuting test instrumentation across a
network. Specific requireaments—such
as the physical location of test compo-
nents, redundancy, data security, and
system-wide bandwidth—will differ for
each test facility, but every site must be
able to satisly currenl lest requirements
while maintaining the ability lo reconfig-
ure or add capabilities for fulure needs.
Data links can be as simple as Internat
Protocol over Ethernet or as advanced
as secure local area networks (LANs)
using dedicated fiber channel switches.
Data processing capability might range
from EXCEL spreadsheets running on
office computers to dedicated worksta-
tions running custom applications.

Read-After-Write Data Verification

In the early days of analog instrumen-
lation recorders, separate magnetic
heads were used to store information
and to retrieve information from tape.
The first set of heads wrote information,
and a second set read the stored infor-
mation for verification and display. In this
manner, the user always knew thal the
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data had been properly stored (the qut-
put from the recorder was always dafta
baing read off the tapa).

With the advent of digital recorders, the
recording head configuration was
changed fo a single, dual-purpose head
that could either write data to or read
dala from tape. This was less expensive
than the two-head approach, but data
could not both be written to and read
from a tape at the same time. The resull-

ing Implementation (Figure 2, page 53)
was to spiit the data path before storage
onto the magnelic medium. This gave
the appearance of instant data replay,
and nobody was lhe wiser . . . or al least
not until subsequent dala analysis
yielded different results from those of the
initial test monitoring.

This implementation followed through
to the next generation of digital record-
ars, when magnetic disks replaced

The DataMAX

The DataMAX Recorder from
R.C. Electronics Inc. is a third-
generation digital recorder with
full shared-file access
based on the Windows NT plat-
form. With front-end signal condi-
tioning, A/D converters, anti-alias
filters, digital multiplexers with

mmwﬁw
ity signal data to network disk.

drives. A SNR of 92 dB with a full

PC-based Windows NT platiorm.

processing power are limited only by

power bandwidth of 90 kHz (200 kHz sampling rate) provides instrumentation-
quality data recording with all the benefits of an open-architecture, cost-eflective,

Included as part of the DataMAX system is applications software that can be
mudmmmmummmmmmm
immediately following storage to the network drive, & true slorage area network
(SAN) implementation. Optional features include full RAID (redundant array of
Wm}mwmmmmmmmmu
up to 1200 channels of simultaneous signal acquisition. The aggregate speed and
the network selection and number of pro-
cessing nodes, all of which can be upgraded to the most recent commercial off-
the-shelf (COTS) offerings without replacing the front-end DataMAX recorders.







