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YK 32.973.202

KPUBYJIAT. ®. (Krivulya G.F.),1.1.H., npodeccop,

CBIPEBUUY E. E. (Syrevitch Yev.Yef)k.1.H., noneHT,

KAPACEB A. JI. (Karasyov A.L.)genymuii pa3pabotunk nmporpammuoro odecreuenus (Kommanun
Global Logic,r. XapskoB)

Diagnostic data storage and processing usig axeda platform

Introduction internal data model. Moreover it shows how to useda

data model to take more advantage of it

Diagnosis of digital devices requires storing cftse
etalon responses, fault lists etc. This data iedaliagnos-
tic information (DI). The amount of DI is very huder
modern digital devices. That's why complex solution
storing and reduction of DI is urgent nowadays. r€rere
few alternatives of how to store DI.

The first one is to store DI on a local machine \RC
a database or spreadsheets. It takes a lot of $padata
storage. But there are a set of approaches foe@iation
[1-5]. Mainly they are based onfault dictionary (fault
dictionary is a database of simulated test respofwseall
modeled faults) used by some diagnosis algorithfas.
reduce the amount of data used for fault locateofiault  eperater
dictionary does not store the entire respoRseaused by
the faultf, but only a "signature" usually consisting of th T
list of errors contained iR. However a fault dictionary Figure 1 — Diagnosing witAxeda cloud
still is large and requires compressing. Compressam be
applied for etalons in some cases as well. Sommaphes
are based on usage of DI masks. All such reductiens Axeda platform overview
quire more sophisticated process of storing DI.

The second alternative is to store DI (in a shdpa o
fault dictionaries or fault tables as well) on adbserver.
It allows to collect information of different tesg threads
in parallel. In this case there must be specialireqents
for server performance and network topology whickken
DI processing and storage more expensive.

The Axeda Platform is a secure and scalable founda-
tion on which to build and deploy machine to maehin
(M2M) applications for connected producfBhe Axeda
Platform manages the communications between remote
i S , . devices, systems, and businesses, as well asHivéia-

The third alternative is to use d6ud” platform. It in- toric data and alarm information for devices. ThetfBrm
cludes all the advantages of a local server and evare operates as a central repository for Axeda “objeats

such as remote access to the storage, S|mpl_e PMOGESheir relationships, current state, assignments, famc-
mechanisms and platform management, easiness in i

ia th ‘ d a od Shality.
creasing the periormance on demand, less cost@oa.s The Axeda SDK provides an application programming
From the other hand this alternative requires eqait to

b d K abl o/ ST interface (API) to the Platform operations and otgeUs-
e connected to a network, aple to send/recena - ing the Java-based API, you can perform operations
tion and perform commands.

. . . . . . L against the Platform. Your custom code can manikage,
This article is the first one in a series and $atdbes g g

- . > cate, and operate on Platform objects.
Axeda cloud platform to be used for digital device testing P )

and diagnosing, its features and capabilities db ageits

OT. ®. Kpusyas (Krivulya G. F.), E. E. CeipeBuu (Syrevitch Yev. Yef), A. JI. Kapaces (Karasyov A. L.), 2012
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Figure 2 — Axeda Platform

The Axeda Platform includes built-in Web Servicethey relate to each other.

and other technologies for application developmeatg
infrastructure capabilities, and support for legdivireless
communications, enterprise applications, and edgeéds.

It's not always possible to rely on being able tm<
nect to a device when you need data, so the ptatfbores
all the data required for each device, and theiegtn
can rely on a connection to the platform.

Connected products likely come in a wide variety of

models and configurations, so Axeda provides a lgimp
way for you to define a data model for the appiaratThe
model can include the different types of data thaton-
nected product generates, including location datd a
alarms. The platform combines built-in functionsl &up-
port for custom application logic.

The platform includes a Groovy Java development en-

vironment and runtime for when it's needed to edtén
built-in functions. It's also possible to use Grgawe de-
fine a Web Service interface for client application
Another advantage of the Axeda cloud platform &t tih
allows to configure and administer it using a sinpl
browser-based interface or through Web Services.

Axeda Data M ode

The Axeda Platformhas a mature data model that's

important to understand when planning to build gl
tions. First, this will introduce the existing obje and how

Model — the definition of a type of asset. The model
consists of a set of dataitems (its inputs and wigjp
and alarms. The platform applies logic to a mosdel,

as assets grow, the system is scalable in termsof
agement.

Asset — or sometimes called Device. An asset has an
identifier called a Serial Number which must be
unique within its model. Agents report informatiion
terms of the asset. Logic is applied to data arehtsv
about that asset.

Dataitem — a named reading, such as a sensor or com-
puter value. Dataitems are timestamped values in a
sequence. For example, hourly temperatures, or
odometer readings, or daily usage statistics. Ttm-n
ber of named dataitems is unlimited. Dataitemshzan
written as well as read, so a value can be seanto
“output”. A dataitem can be a Digital (Boolean),&n

log (real value) or a String.

Mobile Location - a lat/long pair typically read from
GPS. This is used to map assets as they move.

Alarms — have a name, severity, description, active
flag, timestamp, and optional embedded dataitem and
value. Alarms sent from an agent may result from
logic that detects a condition. An alarm indicates
something that's wrong.

Files — arbitrary files can be uploaded from an agent.
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Files are often uploaded when an alarm has begsnclusion
raised, or on demand from a user or rule.

Axeda Platform is asset-centric. An asset is afainte The introduced platform will support different st
of a Model. Each asset is identified by its Modad Serial architectures effectively, including Rich Internigplica-
Number pair. Associated with an asset are: Orgéoiza tion (RIA) clients and integration with enterprise
location, contacts, asset groups, properties, ©ondi appjications. The platform also supports Axeda Berv
dataitems, alarms and files. o Link remote service applications. All above can
Information is processed and organized in the oonigyramatically increase diagnostics speed by refusiom
of an asset, but the processing is managed for Is10Hee  g|ow and expensive local PCs and servers.
only scalable way to manage a lot of assets ispflya  The article propose to use the Axeda “cloud” platfo
rules by kind of asset, not individual assets. for storage and processing of diagnostic infornmadoring
Rules apply logic to data as it happens. When a ne@sting and diagnosing remote digital devices dfetint
dataitem is reported, a rule may check againghitshold. type. An operator, dealing only with the platforhas a
When an alarm is created, a rule may create a l#ougossibility to form tests and analyze responsedowit
ticket, or notify the user. All types of rules imetplatform girect contact with a DUT. Localizing the inforni the
— Expression Rules, State Machines, and ThresholesR «c|oug” allows to speed-up it's processing and aste the
—are event based. o load on local stations and servers
Software packages are another entity in the Platform.
Packages are used to distribute files, softwartehps, etc.
and to script some commands around their delivEhe
deployment may be automatic or manual, to one aryma
User logins are members of user grouptser groups )
have both privileges (what they can do) and vigibil Literature
(which assets they can see). User group visibdltgws
the group to access assets in an Asset GroupModal or 1. Pomeranz |., Reddy SM. On the generation of small
Region. dictionaries for fault location // Proc. of the 99
Utilize Data Model IEEE/ACM Intern. Conf. on Computer-Aided design
Dataitems can be configured to store no data, current (ICCAD '92). Los Alamitos, CA, USA, 1992. — Pp.
value, or history. History is needed if you wantste the =~ 272-279.
temperature plot over the last day. Many timesyenr 2. Ardan B., Orailoglu A. Fault dictionary size reduction
value is all that's needed to process rules andheestate  through test response superposition // Proc. oR@&2
of an asset. The option not to store a dataitemesiaknse ~ |IEEE Intern. Conf. on Computer Design: VLSI in
if the dataitem is only used to run a rule, ot ifill just be Computers (ICCD’02). Washington, DC, USA, 2002. —
sent to another application. In a pass-through meue  Pp. 480-485.
dataitem doesn't need to be stored at all. A simitaation 3. Boppana V., Hartanto I., Fuchs W.K. Full fault diction-
is if a string dataitem is parsed by the rule nglla Groovy ~ ary storage based on labeled tree encoding // Rfoc.
script. 14th VLSI Test Symposium. Washington, DC, USA,
Alarms are almost always used to notify people that 1996.—Pp. 174-179.
they should do something. Alarms in Axeda havdezyr 4. Abramovici M., Breuer M.A,, Friedman A.D. Digital
cle that corresponds to how people interact wigthAn Systems Testing and Testable Design. N.Y.: Computer
alarm begins its life when it's created. From {aint, the Science Press Inc., 1996.
alarm can be acknowledged, escalated, closed, esggat 5. Zhang Y., Agrawal V.D. A Diagnostic. Test Generation
and disabled. System // Proc. International Test conf., 2010.
Files are uploaded for a few reasons. Log files are
typically uploaded so a service tech can diagnopeob-
lem. Data files can be uploaded so a script orreate
system can process the file and take appropriaienac
This can be another way of sending information thaas-
n't fit in a dataitem. Pe3rome
Extended Objects are attributes that can be added to
the objects described here, or can be complete:ksbjbat CTaTbsl ONUCBHIBAET BO3MOMKHOCTH «00JIa4HOI» maTdopMsbl

live on their own. The application can read andewfiese AX€dai xpanenis u 06paboTKI AMATHOCTHIECKOH HHDOpMa-
Ob]eCtS or attl’lbutes and query them II1UHU BO BpeMﬂ TeCTI/IpOBaHI/Iﬂ u I[HaFHOCTI/IpOBaHI/Iﬂ yﬂaHeHHbIX
' ’ HU(POBBIX YCTPOUCTB cMeLIaHHOTO THIa. Oneparop, B3auMo-

NEWCTBYS TOJIBKO C TIaTOPMOM, HIMEET BO3MOXKHOCTh
(hopMHUPOBATE TECTHI M AaHATM3UPOBATH OTBETHBIE PeaKnuy Oe3
HerlocpeacTBeHHOro koHTakTa ¢ DUT. Pasmenienne nuarnocTu-
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4yeckoi MH(OpMaLHK B «001aKe» MO3BOJISIET YCKOPHUTH IPOLIECC
ee 00padOTKU U CHUMAET HAarpy3Ky C JOKAJIBHBIX CTAaHIUN U cep-
BEPOB

CrarTs Hagae iHpOPMALIIO 1010 MOYKIIMBOCTEH «XMapHOT» IL1a-
thopmu Axedayist 36epekeHHs Ta 00pOOKH AiarHOCTHYHOT
iH(pOpMaIil ImiJ] yac TeCTyBaHHS Ta JIarHOCTYBAaHHS BiJIaJICHUX
1 QpoBUX NPUCTPOiB pizHUX THIIB. Oneparop,akuil B3aeMoie
TUIBKH 3 TIAT(OPMOIO, Ma€ MOKIIUBICTE ()OPMYBATU TECTH Ta
aHaJIi3yBaTH BIANOBIHI peakuiil 6e3 6e3mocepeJHHOr0 KOHTAKTY
3 DUT. Po3miuienns aiarHoctuuHol iHpopmarii B «xmapi» 1o-
3BOJISIE TIPUCKOPUTH TIporiec 1l 00pOOKHU U 3HIMAe HaBAHTAXKEHHS 3
JIOKaJIbHUX CTAHLi# Ta cepBepiB

The article gives the information about possitafitof the Axeda
“cloud” platform for storage and processing of diagtic
information during testing and diagnosing remotgtdi devices

of different type. An operator, dealing only witretplatform, has
a possibility to form tests and analyze responstg®w direct
contact with a DUT. Localizing the information tteoud”
allows to speed-up it's processing and releaséottbon local
stations and servers

Karouosi cioBa: "o0naunas" riatdopma, auarnocruyec-

kas uudopmanums B obaake, "cloud” platform, diagnostic
information in the "cloud"

Penenzenr
(HTY "XIIN")

I.T.H., 1pogeccop  HepOynosuu JI. B.
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