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ISO Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (SO member bodies). The work of preparing International Standardsis normally carried out through
ISO technical committees. Each member body interested in a subject for which a technical committee has
been established has the right to be represented on that committee. International organizations,
governmental and non-governmental, in liaison with 1SO, aso take part in the work. 1SO collaborates
closely with the International Electrotechnicall Commission (IEC) on all matters of electrotechnical
standardization.

voting. Publi as an International Standard requires approval by at least 75% of the member bodies

Draft Internd?o\s Standards adopted by the technical committees are circulated to the member bodies for
casting avote. “¢§)

A pilot project bet SO and the IEEE has been formed to develop and maintain a group of 1SO/IEEE
standards in the field ﬁedical devices as approved by Council resolution 43/2000. Under this pilot
project, IEEE is responsi ?r the development and maintenance of these standards with participation and
input from 1SO member botifas:

subject of patent rights. Neither | the |EEE shall be held responsible for identifying any or al such
patent rights. .

Z

ISO/IEEE 11073-10201:2004(E) was pre@ed by IEEE 1073 Committee of the IEEE Engineering in
Medicine and Biology Society.

Attention is drawn to the po §1 that some of the elements of this International Standard may be the

Copyright © 2004 ISO/IEEE. All rights reserved. \Y
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IEEE Introduction

This introduction is not part of ISO/IEEE 11073-10201:2004(E), Health informatics — Point-of-care medical device
communication — Part 10201: Domain information model.

I SO/IEEE 11073 standards enable communi cation between medical devices and external computer systems.
They provide automatic and detailed electronic data capture of patient vital signs information and device
operational data. The primary goals are to:

— Provid®yeal-time plug-and-play interoperability for patient-connected medical devices

— Facil it@the efficient exchange of vital signs and medical device data, acquired at the point-of-care,
inal hea&xare environments

“Readl-time” means ata from multiple devices can be retrieved, time correlated, and displayed or
processed in fractions second. “Plug-and-play” means that al the clinician has to do is make the
connection — the syst tomatically detect, configure, and communicate without any other human
interaction.

“Efficient exchange of medical %e data” means that information that is captured at the point-of-care
(eg., patient vital signs data) c archived, retrieved, and processed by many different types of
applications without extensive softwargZaQd equipment support, and without needless loss of information.
The standards are especially targeted & acute and continuing care devices, such as patient monitors,
ventilators, infusion pumps, ECG devicesQgk. They comprise a family of standards that can be layered
together to provide connectivity optimized for ﬁ specific devices being interfaced.

Notice to users QL

Qé
Patents

Attention is called to the possibility that implementation of thi %dard may require use of subject matter
covered by patent rights. By publication of this standard, no positi taken with respect to the existence or
validity of any patent rights in connection therewith. The |EEE @wo’[ be responsible for identifying
patents or patent applications for which alicense may be required by plement an | EEE standard or for
conducting inquiries into the legal validity or scope of those patents that ought to its attention.

Errata 06

Errata, if any, for this and al other standards can be accessed at the foI@’qg URL: http://
standards.ieee.org/reading/ieee/updates/errata/index.html. Users are encouraged to this URL for

errata periodically. 0

Interpretations

Current interpretations can be accessed at the following URL: http://standards.ieee.org/reading/ieeelinterp/
index.html.

Vi Copyright © 2004 ISO/IEEE. All rights reserved.
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Part 1020k

Domain infc%?/ation model

/%@
x>,
®
1. Scope Q

Within the context of the ISO/IEEE 11073 fam@f standards, this standard addresses the definition and
structuring of information that is communicat ﬂe;ferred to in communication between application

entities. /7
y

This standard provides a common representation of plication entities present in the application
processes within the various devices independent of the synt,

Q

The definition of association control and lower layer communicat%outsi de the scope of this standard.

®
2. Normative references /é

The following referenced documents are indispensable for the application of thi dard. For dated refer-
ences, only the edition cited applies. For undated references, the latest edition o referenced document

(including any amendments) applies. &

CEN EN 1064, Medical informatics — Standard communication protocol — é ter-assisted
electrocardiography.t

CEN ENV 12052, Medical informatics — Medical imaging communication (MEDICOM).

|EEE Std 1073™, |EEE Standard for Medical Device Communications—Overview and Framework.2

1CEN publications are available from the European Committee for Standardization (CEN), 36, rue de Stassart, B-1050 Brussels, Bel-
gium (http://www.cenorm.be).

2IEEE publications are available from the Institute of Electrical and Electronics Engineers, 445 Hoes Lane, Piscataway, NJ 08854,
USA (http://www.standards.ieee.org/).
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IETF RFC 1155, Structure and Identification of Management Information for TCP/IP-Based Internets.3
SO 639-1, Code for the representation of names of languages — Part 1. Alpha-2 code?
SO 639-2, Codes for the representation of names of languages — Part 2: Alpha-3 code.

ISO 3166-1, Codes for the representation of names of countries and their subdivisions — Part 1. Country
codes.

SO 3166-2@(1& for the representation of names of countries and their subdivisions — Part 2: Country
subdivision ¢

7
SO 3166-3, Codésf the representation of names of countries and their subdivisions — Part 3: Code for
formerly used name&éountriec.

SO 8601, Data element%interchange formats — Information interchange — Representation of dates

and times. @

SO 15225, Nomenclature — s%ali on for a nomenclature system for medical devices for the purpose
of regulatory data exchange. /

*

e
| SO/IEC 646, Information technology —‘SEO 7-bit coded character set for information interchange.®
ISO/IEC 2022, Information technology — CI;@ter code structure and extension techniques.
I SO/IEC 5218, Information technology — Codes Qﬂa [epresentation of human sexes.

/%
ISO/IEC 7498-1, Information technology — Open sy%nterconnection — Basic reference model —
Part 1: The basic model.

ISO/IEC 7498-2, Information processing systems — Ope*?@ms interconnection — Basic reference
model — Part 2: Security architecture. O@
ISO/IEC 7498-3, Information processing systems — Open wstem@rconnection — Basic reference
model — Part 3: Naming and addressing. /é

ISO/IEC 7498-4, Information processing systems — Open systems intercg ion — Basic reference
model — Part 4: Management framework.

ISO/IEC 8649, Information processing systems — Open systems interconnection —@ e definition for
the Association Control Service Element. L

ISO/IEC 8650-1, Information technology — Open systems interconnection — Connectiong?ented Proto-
col for the Association Control Service Element — Part 1: Protocol.

SInternet requests for comment (RFCs) are available from the Internet Engineering Task Force at http://www.ietf.org/.

41S0 publications are available from the 1SO Central Secretariat, Case Postale 56, 1 rue de Varembé, CH-1211, Genéve 20, Switzer-
land/Suisse (http://www.iso.ch/). 1SO publications are also available in the United States from the Sales Department, American
National Standards I nstitute, 25 West 43rd Street, 4th Floor, New Y ork, NY 10036, USA (http://www.ansi.org/).

51SO/IEC documents can be obtained from the 1SO office, 1 rue de Varembé, Case Postale 56, CH-1211, Genéve 20, Switzerland/
Suisse (http://www.iso.ch/) and from the IEC office, 3 rue de Varembé, Case Postale 131, CH-1211, Geneve 20, Switzerland/Suisse
(http://www.iec.ch/). ISO/IEC publications are also available in the United States from the Sales Department, American National Stan-
dards Institute, 25 West 43rd Street, 4th Floor, New York, NY 10036, USA (http://www.ansi.org/).
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ISO/IEC 8650-2, Information technology — Open systems interconnection — Protocol Specification for
Association Control Service Element — Part 2: Protocol Implementation Conformance Statements (PICS)
proforma.

I SO/IEC 8824-1, Information technology — Abstract Syntax Notation One (ASN.1) — Part 1: Specification
of basic notation.

ISO/IEC 8824-2, Information technology — Abstract Syntax Notation One (ASN.1) — Part 2: Information
object specification.

ISO/IEC 8859 Information processing — 8-bit single-byte coded graphic character sets — Part 1 to
Part 15: Vario &habets

| SO/IEC 9545, Infor@'ron technology — Open systems interconnection — Application layer structure.

| SO/IEC 9595, Informat@ echnology — Open systems interconnection — Common management infor-
mation service definition.

ISO/IEC 9596-1, Information t logy — Open systems interconnection — Common Management Infor-
mation Protocol — Part 1: Specifi .
P

ISO/IEC 10040, Information technol@ — Open systems interconnection — Systems management

overview. S

ISO/IEC 10164-1, Information technology 7©en systems interconnection — Systems management —
Part 1: Object management function. /&

ISO/IEC 10164-2, Information technology — Opek’@ms interconnection — Systems management —
Part 2: State management function. e

ISO/IEC 10164-3, Information technology — Open systemgTpterconnection — System management —
Part 3: Attributes for representing relationships. @

ISO/IEC 10164-4, Information technology — Open systems interc®1 tion — Systems management —
Part 4: Alarm reporting function. @

ISO/IEC 10164-5, Information technology — Open systems interconnect@ — Systems management —
Part 5: Event management function. O’

ISO/IEC 10164-6, Information technology — Open systems interconnection —jﬁems management —
Part 6: Log contral function.

ISO/IEC 10164-7, Information technology — Open systems interconnection — S/stené agement —
Part 7: Security alarm reporting function.

ISO/IEC 10164-8, Information technology — Open systems interconnection — Systems management —
Part 8: Security audit trail function.

ISO/IEC 10164-9, Information technology — Open systems interconnection — Systems management —
Part 9: Objects and attributes for access control.

| SO/IEC 10164-10, Information technology — Open systems interconnection — Systems management —
Part 10: Usage metering function for accounting purposes.
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ISO/IEC 10164-11, Information technology — Open systems interconnection — Systems management —
Part 11: Metric objects and attributes.

ISO/IEC 10164-12, Information technology — Open systems interconnection — Systems management —
Part 12: Test management function.

ISO/IEC 10164-13, Information technology — Open systems interconnection — Systems management —
Part 13: Summarization function.

ISO/IEC 1016X14, Information technology — Open systems interconnection — Systems management —
Part 14: Col i}ﬁce and diagnostic test categories.
*

7
ISO/IEC 10165—L9nf0rmation technology — Open systems interconnection — Structure of management
information — Part owanagement information model.

ISO/IEC 10165-2, Infor n technology — Open systems interconnection — Structure of management

information — Part 2: Defi%i of management information.

ISO/IEC 10646-1, Information t 0logy — Universal multiple-octet coded character set (UCS) — Part 1:
Architecture and basic multilingu

*
ISO/IEEE 11073-10101, Health inform{ﬁs— Point-of-care medical device communication — Part 10101:
Nomenclature. Q

ISO/IEEE 11073-20101, Health informatics @at-of-care medical device communication — Part 20101
Application profiles — Base standard. QL

NEMA PS 3, Digital imaging and communicationsin@cine (DICOM).®

3. Definitions QQ‘@

For the purpose of this standard, the following definitions appl;% Authoritative Dictionary of 1EEE
Sandards Terms, Seventh Edition, should be referenced for terms no ined in this clause.

3.1 agent: Device that provides datain a manager-agent communicating séén
3.2 alarm: Signal that indicates abnormal events occurring to the patient or the déce system.

3.3 alert: Synonym for the combination of patient-related physiological alarms, techni warms, and equip-
ment-user advisory signals.

3.4 alert monitor: Object representing the output of a device or system alarm procr@as such the
overall device or system alarm condition.

3.5 alert status: Object representing the output of an alarm process that considers all alarm conditionsin a
scope that spans one or more objects.

3.6 archival: Relating to the storage of data over a prolonged period.

SNEMA publications are available from Global Engineering Documents, 15 Inverness Way East, Englewood, Colorado 80112, USA
(http://global .ihs.com/).
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For the object definitions, atextual approach isfollowed. Attributes are defined in attribute definition tables.
Attribute data types are defined using Abstract Syntax Notation One (ASN.1). Object behavior and notifica-
tions generated by objects are a so defined in definition tables. These definitions directly relate to the service
model specified in Clause 8.

6.1.4 Extension of the model

It is expected that over time extensions of the model may be needed to account for new developmentsin the
area of medical devices. Also, in special implementations, there may be arequirement to model datathat are
specific for Wicular device or a particul ar application (and that are, therefore, not covered by the general

model). 6 .
7

In some cases, it h&/ be possible to use the concept of external object relations. Most objects defined in this
standard provide an @'vbute group (e.g., the Relationship Attribute Group) that can be used to supply infor-
mation about related @cts that are not defined in the DIM. Supplying such information can be done by
specifying arelation to ernal object and assigning attributes to thisrelation (see 7.1.2.20).

In other cases, it may be nec to define completely new objects or to add new attributes, new methods,
or new events to aready defin jects. These extensions are considered private or manufacturer-specific
extensions. Dealing with these exténgdigns is primarily a matter of an interoperability standard that is based

on this standard on vital signs repr @on.

In general, in an interoperability format, &cts, attributes, and methods are identified by nomenclature
codes. The nomenclature code space (i.e., code val ues) leaves room for private extensions. Asageneral rule,
an interoperability standard that is based on @M should be able to deal with private or manufacturer-
specific extensions by ignoring objects, attribut & with unknown identifiers (i.e., nomenclature codes).

L/.

6.2 Package diagram—overview Gé

The package diagram organizes the problem domain into sepgrate groups. It shows the major objects inside
each package and defines the rel ationshi ps between these pa&%

The package diagram depicted in Figure 6.3 contains only a small @et of all objects defined in the DIM.
Common base objects except the Top object are not shown in this di ag%Al so, not all relations are shown
between the different packages. Refer to the detailed package diagrams ‘)ﬂore information.

Q

The numbers in the packages refer to the corresponding subclauses in thiQﬁu about models and in
Clause 7 about the object definitions. 5;

The Top object is an abstract base class and at the same time the ultimate base classfo@bj ectsdefinedin
the model. For editorial convenience, the modeling diagrams in this standard do not Skoyf this inheritance

hierarchy. 0

The more detailed models for these packages are contained in 6.3 through 6.10.

6.3 Model for the Medical Package

The Medical Package deals with the derivation and representation of biosignals and contextual information
that is important for the interpretation of measurements.

Figure 6.4 shows the object model of the Medical Package.

12 Copyright © 2004 ISO/IEEE. All rights reserved.
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Figure 6.3—Packages of the DIM
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Figure 6.4—Medical P ge model

S

NOTE—Instances of the Channel object and the PM-Store object shall %tai ned in exactly one superior object
instance. Refer to the Alert Package for information about alarm-related obj Q

The Medical Package model contains the objects described in 6.3.1 throug 13.

6.3.1 VMO (i.e., virtual medical object) @

The VMO is the base class for al medical-related objects in the model. It provides ent naming and
identification across the Medical Package model.

Asabase class, the VMO cannot be instantiated.
6.3.2 VMD (i.e., virtual medical device) object

The VMD object is an abstraction for a medical-rel ated subsystem (e.g., hardware or even pure software) of
amedical device. Characteristics of this subsystem (e.g., modes, versions) are captured in this object. At the
sametime, the VMD object is a container for objects representing measurement and status information.

8Notesin text, tables, and fi gures are given for information only, and do not contain requirements needed to implement the standard.
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Example: A modular patient monitor provides measurement modalities in the form of plug-in modules.
Each moduleis represented by aVMD object.

6.3.3 Channel object

The Channel object is used for grouping Metric objects and, thus, allows hierarchical information organiza-
tion. The Channel object is hot mandatory for representation of Metric objectsinaVMD.

Example: A blood pressure VMD may define a Channel object to group together all metrics that deal
with th‘;ﬂwed pressure (e.g., pressure value, pressure waveform). A second Channel object can be used
togrou 5her metrics that deal with heart rate.

6.3.4 Metric ob@t

The Metric object ista@se classfor all objects representing direct and derived, quantitative and qualitative
biosignal measurement, , and context data.

Speciadizations of the Metric?tt are provided to deal with common representations (e.g., single values,
array data, status indications) @esentations (e.g., on adisplay) of measurement data.

)

As abase class, the Metric object cartﬁo(yse instantiated.
6.3.5 Numeric object Q

The Numeric object represents numerical me@/@nents and status information, e.g., amplitude measures,

counters. @
L,

Example: A heart rate measurement is represent Numeric object.

NOTE—A compound Numeric object is defined as an efficient%jel, for example, for arterial blood pressure, which
usually has three associated values (i.e., systolic, diastolic, m he availability of multiple values in a single
Numeric (or other Metric) object can be indicated in a special stru ibute in the Metric object.

=

The Sample Array object is the base class for metrics that have a gr gw curve type presentation and,

6.3.6 Sample Array object

therefore, have their observation values reported as arrays of data pointsb @nmunl cating systems.
As abase class, the Sample Array object cannot be instantiated. 6
6.3.7 Real Time Sample Array object &

The Real Time Sample Array object is a sample array that represents a real-time conti nl.és’ eform. As
such, it has special requirements in communicating systems, e.g., processing power, low lat , high band-
width. Therefore, it requires the definition of a specialized object.

Example: An electrocardiogram (ECG) real-time wave is represented as a Real Time Sample Array
object.

6.3.8 Time Sample Array object

The Time Sample Array object is asample array that represents noncontinuous waveforms (i.e., awave snip-
pet). Within asingle observation (i.e., asingle array of sample values), samples are equidistant in time.

Copyright © 2004 ISO/IEEE. All rights reserved. 15
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Example: Software for ST segment analysis may use the Time Sample Array object to represent
snippets of ECG real-time waves that contain only a single QRS complex. Within this wave snippet, the
software can locate the ST measurement points. It generates a new snippet, for example, every 15 s.

6.3.9 Distribution Sample Array object

The Distribution Sample Array object is a sample array that represents linear value distributions in the form
of arrays containing scaled sample values. The index of avalue within an observation array denotes a spatial
value, not atime point.

Exampl€ €l ectroencephal ogram (EEG) application may use a Fourier transformation to derive afre-
quency disgfprition (i.e., a spectrum) from the EEG signal. It then uses the Distribution Sample Array
object to repr@nt that spectrum in the MDIB.

6.3.10 Enumeratio%wject

The Enumeration object r ts status information and/or annotation information. Observation values
may be presented in the for ormative codes (that are included in the nomenclature defined in this stan-
dard or in some other nomencl @scheme) or inthe form of free text.

Example: An ECG rhythm qu?ﬁ%:gtion may be represented as an Enumeration object. A ventilator may
provide information about its curred{gentilamion mode as an Enumeration object.

6.3.11 Complex Metric object Q

In special cases, the Complex Metric object canfmed to group alarger number of strongly related Metric
objects in one single container object for perfor ﬁog for modeling convenience. The Complex Metric

object is acomposition of Metric objects, possibly recyr’&/e.

Example: A ventilator device may provide extensive h analysis capabilities. For each breath, it cal-
culates various numerical values (e.g., volumes, |:E ratj@ Jyming information) as well as enumerated
information (e.g., breath type classification, annotatiol . For efficiency, al this information is
grouped together in one Complex Metric object instance, Whldfus updated upon each breath.

6.3.12 PM-Store (i.e., persistent metric) object /é

The PM-Store object provides long-term storage capabilities for metric d contains a variable number
of PM-Segment objects that can be accessed only through the PM-Store obj ithout further specializa-
tion, the PM-Store object is intended to store data of a single Metric object only.

Example: A device stores the numerical value of an invasive blood pressure on @( It uses the PM-
Store object to represent this persistent information. Attributes of the PM-Store obj #&ri be the sam-
pling period, the sampling algorithm, and the storage format. When the label of the re measure-
ment is changed (e.g., during a wedge procedure), the storage process opens anew PM —&ent to store
the updated context data (here: the label).

6.3.13 PM-Segment object

The PM-Segment obj ect represents a continuous time period in which ametric is stored without any changes
of relevant metric context attributes (e.g., scales, labels).

The PM-Segment object is accessible only through the PM-Store object (e.g., for retrieving stored data, the
PM-Store abject has to be accessed).
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6.4 Model for the Alert Package

The Alert Package deals with objects that represent status information about patient condition and/or technical
conditions influencing the measurement or device functioning. Alert-related information is often subject to
normative regulations and, therefore, requires special handling.

Inthe model, all alarm-related object-oriented items are identified by the term alert. Theterm alertisusedin
this standard as a synonym for the combination of patient-related physiological aarms, technical alarms, and
equipment user-advisory signals.

Anaarm isz\ al that indicates abnormal events occurring to the patient or the device system. A physio-
logical alarm ignal that either indicates that a monitored physiological parameter isout of specified lim-
its or indicates normal patient condition. A technical alarm isasignal that indicates a device systemis
either not capable obxurately monitoring the patient’s condition or no longer monitoring the patient’s
condition.

The model defines three ?ent levels of alarming. These levels represent different sets of alarm process-
ing steps, ranging from a context-free alarm event detection to an intelligent device system alarm

process. This process is requir prioritize al device alarms, to latch alarms if needed (a latched alarm
does not stop when the alarm cohelji#Qn goes away), and to produce audible and visual alarm indications for
the user. / .

e

For consistent system-wide alarming, a@ticular medical device may provide either no alarming capability
or exactly one level of aarming, which is@gpendent on the capabilities of the device. Each level is repre-
sented by one specific object class. In other w either zero or one alarm object class (e.g., only Alert or
only Alert Status or only Alert Monitor; no@inations) is instantiated in the device containment tree.
Multiple instances of aclass are allowed. QL

*

NOTE—Medica device alarming is subject to various na{ and international safety standards (e.g., |IEC 60601
series, 1SO 9703 series). Considering reguirements of current y Standards, objects in this standard define informa-
tion contents only. Any implementation shall, therefore, follow priate standards for dynamic alarming behavior.

Figure 6.5 shows the object model of the Alert Package. %
NOTE—Instances of objectsin the Alert Package area shall be contai ned?@ctly one superior object.

The Alert Package model contains the objects described in 6.4.1 throug@;(a

)

6.4.1 Alert object O/

The Alert object stands for the status of a simple alarm condition check. As such, orﬁreﬁents asingleaarm
only. The alarm can be either a physiological alarm or a technical alarm conditi ated object [e.g.,
MDS (i.e., medical device system), VMD, Metric]. If adevice instantiates an Alert obj%l not instan-
tiate the Alert Status or the Alert Monitor object. A single Alert object is needed for m condition
that the deviceis able to detect.

The Alert object has a reference to an object instance in the Medical Package to which the alarm condition
relates.

NOTE—An Alert object instance is not dynamically created or deleted in cases where alarm conditions start or stop.
Rather, an existing Alert object instance changes attribute values in these cases.

Example: An Alert object may represent the status of a process that checks for alimit violation physio-

logical alarm of the heart rate signal. In the case of a violation of the limit, the object generates an event
(i.e., attribute update) that represents this alarm condition in the form of attribute value changes.
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6.4.2 Alert Status object

S

The Alert Status object represents the outp

u@ alarm process that considers all alarm conditions in a
scope that spans one or more objects. In contrast

e Alert object, the Alert Status object collectsall alarm
conditions related to a VMD object hierarchy or r to an MDS object and provides this information in
list-structured attributes. Collecting all alarms toget

g2l ows the implementation of first-level alarm pro-
cessing where knowledge about the VMD or MDS can to prioritize alarm conditions and to suppress
known false alarm indications.

For larger scale devices without complete alarm processing, ﬁg&rt Status object greatly reduces the over-
head of alarge number of Alert object instances.

If adevice instantiates an Alert Status object, it shall not instantiate lert or the Alert Monitor object.
Each VMD or MDS in the MDIB is able to contain at most one Alert St ®bject instance.
Example: An ECG VMD derives aheart rate value. Asthe VMD is ablet

Q& that the ECG leads are
disconnected from the patient, its Alert Status object reports only a techni
heart rate limit violation alarm in this case.

iarm and suppresses a

The Alert Monitor object represents the output of adevice or system alarm processor. As suchN

epresents the
overall device or system alarm condition and provides alist of all alarm conditions of the system in its scope.

This list includes global state information and individual alarm state information that allows the implemen-
tation of a safety-standard-compliant alarm display on aremote system.

6.4.3 Alert Monitor object

If adeviceinstantiates an Alert Monitor object, it shall not instantiate the Alert or the Alert Status object. An
MDS shall contain not more than one Alert Monitor object instance.

Example: A patient-monitoring system provides alarm information in the form of an Alert Monitor
object to a centra station. Alert information includes the current global maximum severity of audible

18
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and visual alarm conditions on the monitor display aswell asalist of active technical and physiological
aarm conditions. The alarm processor operates in alatching mode where physiological alarm conditions
are buffered until they are explicitly acknowledged by a user.

6.5 Model for the System Package

The System Package deals with the representation of devices that derive or process vital signs information
and comply with the definitions in this standard.

Figure 6.6 sh%the object model for the System Package.

/0
&O VMS

Session-Test O
Q

(from Archival) o.n ;
..n
MDS
VMD

(from Medical 7(;177771 ;/ .
A
(from Alerting) 0..n f ® D
A
s

. Simple MDS

Hydra MDS

Composite Single
Bed MDS

Event Log Battery Clock 0@
S

Composite Multi
Q/ Bed MDS

Figure 6.6—System Package model O

o]

The System Package model contains the objects described in 6.5.1 through 6.5.10.“&

6.5.1 VMS (i.e., virtual medical system) object

The VM S object is the abstract base class for all System Package objects in this model. It provides consis-
tent naming and identification of system-related objects.

As abase class, the VM S abject cannot be instantiated.
6.5.2 MDS object

The MDS object is an abstraction of a device that provides medical information in the form of objects that
are defined in the Medical Package of the DIM.

Copyright © 2004 ISO/IEEE. All rights reserved. 19



ISO/IEEE 11073-10201:2004(E) HEALTH INFORMATICS — POINT-OF-CARE MEDICAL DEVICE COMMUNICATION

The MDS object isthe top-level object in the device’ s MDIB and represents the instrument itself. Composite
devices may contain additional MDS objectsin the MDIB.

Further specializations of this class are used to represent differencesin complexity and scope.
As abase class, the MDS abject cannot be instantiated.
6.5.3 Simple MDS object

The Simpl eybe object represents amedical device that containsasingle VMD instance only (i.e., asingle-
purpose devi Qeﬁ

7
6.5.4 Hydra M of'lect

The Hydra MDS oijC@pr&eents a device that contains multiple VMD instances (i.e., a multipurpose

device). 0

6.5.5 Composite Single E%DS object

The Composite Single Bed M DSQ&[ represents a device that contains (or interfaces with) one or more
Simple or Hydra MDS objects at one |e€gtion (i.e., a bed).

6.5.6 Composite Multiple Bed MDS o@ct
The Composite Multiple Bed MDS object repr s a device that contains (or interfaces with) multiple
MDS objects at multiple locations (i.e., multiple beelSy.

®
6.5.7 Log object @

The Log object is abase class that is a storage container for ?rtant local system notifications and events.
Itis possible to define specialized classes for specific event t @O

As abase class, the Log object cannot be instantiated. Q/,
6.5.8 Event Log object %
The Event Log object is ageneral Log object that stores system eventsin afrg representation.

Example: An infusion device may want to keep track of mode and rate chafiges Jay remote systems.
When aremote operation isinvoked, it creates an entry inits event log. L

6.5.9 Battery object @

For battery-powered devices, some battery information is contained in the MDS object in the form of
attributes. If the battery subsystem is either capable of providing more information (i.e., a smart battery) or
manageable, then a special Battery object is provided.

6.5.10 Clock object

The Clock object provides additional capabilities for handling date-related and time-related information
beyond the basic capabilities of an MDS object. It models the real-time clock capabilities of an MDS object.
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The Clock object is used in applications where precise time synchronization of medical devices is needed.
This object provides resolution and accuracy information so that applications can synchronize real-time data
streams between devices.

6.6 Model for the Control Package
The Control Package contains objects that allow remote measurement control and device control.

The model forqemote control defined in this standard provides the following benefits:

— A e&th&t allows remote control is able to explicitly register which attributes or features can be
acc )t’ modified by aremote system.

—  For attri bggsthat can be remotely modified, alist of possiblelega attribute valuesis provided to the
controlling

— Itisnot mand hat a remote-controllable item correspond to an attribute of an medical object.
—  Dependence of ac [lable item on internal system states is model ed.
— A simplelocking trangéglion scheme allows the handling of transient states during remote control.

At least two different uses of remo@ trol are considered:

— Automatic control may be don@&';ome processes running on the controlling device. Such a process
has to be able to discover aut icaly how it can modify or access the controllable items to
provide its function.

— It is aso possible to use remote cq to present some form of control interface to a human
operator. For this use, descriptions of fu s, and possibly help information, need to be provided.

L

The basic concept presented here is based on Operatiq biects. An Operation object allows modification of

avirtual attribute. Thisvirtual attribute may, for examp ameasurement label, afilter state (on/off), or a
gain factor. The attribute is called virtual because it n t correspond to any attribute in other objects
instantiated in the system. 0

Different specializations of the Operation object define how the wftyial attribute is modified. A Select Item
operation, for example, alows the selection of an item from a g \@Iist of possible item values for the
attribute. A Set Value operation allows the setting of the attribute t ue from a defined range with a
specific step width (i.e., resolution). /

Theideaisthat the Operation object provides al necessary information about@ﬁl attribute values. Further-
more, the Operation object defines various forms of text string to support a huru?user of the operation. It
also contains grouping information that allows logical grouping of multiple Oper j_obj ects together when
they are presented as part of a human interface.

Operation objects cannot directly be accessed by services defined in the service model iré’ 8. Instead,
all controls shall be routed through the SCO (i.e., service and control object). This object sﬁzts asimple
locking mechanism to prevent side effects caused by simultaneous calls.

The SCO groups together all Operation objects that belong to a specific entity (i.e., MDS, VMD). The SCO
also allows feedback to a controlled device, for example, for a visual indication that the device is currently
remote-controlled.

Figure 6.7 shows the object model for the Control Package:

The Control Package model contains the objects described in 6.6.1 through 6.6.9.
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Figure 6.7—C0%Package model

*

6.6.1 SCO /Q
The SCO isresponsible for managing all remote-control cap@'tiesthat are supported by amedical device.
Remote control in medical device communication is sensitive ety and security issues. The SCO pro-
vides means for the following:

a) Simple transaction processing, which prevents inconsistenci hen a device is controlled from

multiple access points (e.g., local and remote) and during the p ing of control commands.

b) Stateindications, which allowslocal and remote indication of ong ontrols.

6.6.2 Operation object 6

The Operation object is the abstract base class for classes that represent remoteco@able items. Each
Operation object allows the system to modify some specific item (i.e., a virtual attrib a specific way
defined by the Operation object. Operation objects are not directly accessible by servicesdefi in the ser-
vice model in Clause 8. All controls shall be routed through the SCO object (i.e., the parent\i® allow asim-
ple form of transaction processing.

The set of Operation objects instantiated by a particular medical device defines the complete remote control
interface of the device. Thisway a host system is able to discover the remote control capabilities of adevice
in the configuration phase.

6.6.3 Select Item Operation object

The Select Item Operation object allows the selection of one item out of agiven list.
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Example: Theinvasive pressure VMD may allow modification of its label. It uses a Select Item Opera-
tion object for this function. The list of legal values supplied by the operation may be, for example,
{ABP, PAP, CVP, LAP}. By invoking the operation, a user is able to select one value out of thislist.

6.6.4 Set Value Operation object

The Set Value Operation object allows the adjustment of a value within a given range with a given
resolution.

Examplg? A,measurement VMD may alow adjustment of a signal gain factor. It uses the Set Vaue
Operatiol t for this function. The operation provides the supported value range and step width
within this rﬂﬁ?

6.6.5 Set String Og@tion object

The Set String Operation djeft allows the system to set the contents of an opaque string variable of a given
maximum length and format:

Example: Aninfusion device @dlow aremote system to set the name of the infused drug in free-text
form to show it on alocal display. Win% an instance of the Set String Operation object for this func-
tion. The operation specifies the mQ@num string length and the character format so that the device is
able to show the drug name on a small @Iay.

6.6.6 Toggle Flag Operation object 'O/S
The Toggle Flag Operation object allows operation (ka«bggle switch (with two states, e.g., on/off).

Example: An ECG VMD may support aline frequenéﬁlter. It uses the Toggle Flag Operation object
for switching the filter on or off. 0

6.6.7 Activate Operation object O@
)
The Activate Operation object allows a defined activity to be started (e.%;ao pressure).

Example: The zero procedure of an invasive pressure VMD may be star@mth an Activate Operation

object.
Z

6.6.8 Limit Alert Operation object &

The Limit Alert Operation object allows adjustment of the limits of alimit alarm detector a@e switching
of thelimit alarm to on or off.

6.6.9 Set Range Operation object

The Set Range Operation object allows the selection of a value range by the simultaneous adjustment of a
low and high value within defined boundaries.

Example: A measurement VMD may provide an analog signal input for which the signal input range
can be adjusted with a Set Range Operation object.
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6.7 Model for the Extended Services Package

The Extended Services Package contains objects that provide extended medical object management services
that allow efficient access to medical information in communicating systems. Such access is achieved by a
set of objects that package attribute data from multiple objects in a single event message.

The objects providing extended services are conceptually derived from 1SO/OSI system management ser-
vices defined in the ISO/IEC 10164 family of standards (specifically Part 5 and Part 13). The definitions
have been adapted to and optimized for specific needs in the area of vital signs communication between

megdical devj 6
. 70 ,
Figure 6.8 showsqﬁ object model for the Extended Services Package.
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Figure 6.8—Extended Services Package model Q

The Extended Services Package model contains the objects described in 6.7.1 through 6.7.9@

6.7.1 Scanner object

A Scanner object is a base class that is an observer and “summarizer” of object attribute values. It observes
attributes of managed medical objects and generates summaries in the form of notification event reports.
These event reports contain data from multiple objects, which provide a better communication performance

compared to separate polling commands (e.g., GET service) or multiple individua event reports from all
object instances.
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Objects derived from the Scanner object may be instantiated either by the agent system itself or by the man-
ager system (e.g., dynamic scanner creation by using the CREATE service).

As abase class, the Scanner object cannot be instantiated.
6.7.2 CfgScanner (i.e., configurable scanner) object

The CfgScanner object is a base class that has a special attribute (i.e., the ScanList attribute) that allows the
system to confjigure which object attributes are scanned. The ScanList attribute may be modified either by
the agent sy, i.e., auto-configuration or pre-configuration) or by the manager system (i.e., full dynamic
configuration sing the SET service).

A CfgScanner objecm support different granularity for scanning:

a) Attribute grou@ , adefined set of attributes): The ScanList attribute contains the identifiers (IDs)
of attribute grou d all attributes in the group are scanned.

b) Individua attribute; %Scanust attribute contains the IDs of al attributes that are scanned.

In order to dea efficiently with @@gal object attributes, the attribute group scan granularity is recom-
mended for CfgScanner objects. .
®

As abase class, the CfgScanner object can@be instantiated.
6.7.3 EpiCfgScanner (i.e., episodic corﬁ@%ble scanner) object

The Epi CfgScanner object is responsible for observi fributes of managed medical objects and for report-
ing attribute changes in the form of unbuffered event re@é

The unbuffered event report is triggered only by object attri alue changes. If the Epi CfgScanner object
uses attribute group scan granularity, the event report contain tributes of the scanned object that belong
to this attribute group if one or more of these attributes changed gl ue.
Example: A medical device provides heart beat detect eventsin rm of an Enumeration object. A
display application creates an instance of the Epi CfgScanner object ds the observed value of the
Enumeration object to the ScanList attribute. The scanner instance aft sends a notification when
the Enumeration object reports a heart beat. 6

6.7.4 PeriCfgScanner (i.e., periodic configurable scanner) object }

The PeriCfgScanner object is responsible for observing attributes of managed medical o and for peri-
odically reporting attribute values in the form of buffered event reports. A buffered event refdgtdcontains the
attribute values of all available attributes that are specified in the scan list, independent of attribute value
changes.

If the scanner operates in a specia superpositive mode, the buffered event report contains all value changes
of attributes that occurred in the reporting period; otherwise, the report contains only the most recent
attribute values.

Example: A datalogger creates an instance of the PeriCfgScanner object and configures the scanner so
that it sends an update of the observed value attributes of all Numeric objectsin the MDIB every 15s.
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6.7.5 FastPeriCfgScanner (i.e., fast periodic configurable scanner) object

The FastPeriCfgScanner object is a specialized object class for scanning the observed value attribute of the
Rea Time Sample Array object. This special scanner object is further optimized for low-latency reporting
and efficient communication bandwidth utilization, which is required to access real-time waveform data.

Example: A real-time display application (e.g., manager system) wants to display ECG waveforms. It
creates a FastPeriCfgScanner object on the agent system (e.g., server device) and requests periodic
updates of all ECG leads.

6.7.6 Ucfg%ner (i.e., unconfigurable scanner) object

*

7
The UcfgScanneK&j ect isabase class that scans a predefined set of managed medical objectsthat cannot be
modified. In other v@s an UcfgScanner object typically is a reporting object that is speciaized for one
specific purpose. O

As abase class, the Ucfg object cannot be instantiated.

6.7.7 Context Scanner obj t@

The Context Scanner object is respotéit e for observing device configuration changes. After instantiation,
the Context Scanner object is responsl€¥or announcing the object instances in the device's MDIB. The

scanner provides the object instance contai @nt hierarchy and static object attribute values.

In case of dynamic configuration changes, the@}‘text Scanner object sends notifications about new object
instances or deleted object instances. @

*

Example: A datalogger creates an instance of th text Scanner object in an agent MDIB to receive
notifications about MDS configuration changes w measurement modules are plugged in (i.e.,
new VMD instance) or when such amodule is unplug i.e., VMD instance deleted).

6.7.8 Alert Scanner object @

The Alert Scanner object isresponsible for observing the alert-rel ate@q' bute groups of objectsin the Alert
Package. As alarming in genera is security-sensitive, the scanner is r@onfigurable (i.e, dl or no Alert
objects are scanned). /é

The Alert Scanner object sends event reports periodically so that timeout con 3can be checked.

6.7.9 Operating Scanner object ‘A

The Operating Scanner object is responsible for providing al information about the@iﬂg and control
system of amedical device. 0

In other words, the scanner maintains the configuration of Operation objects contained in SCOs (by sending
CREATE notifications for Operation objects), it scans transaction-handling-related SCO attributes, and it
scans Operation object attributes. Because SCOs and Operation objects may have dependencies, the scanner
is not configurable.

6.8 Model for the Communication Package

The Communication Package deal s with objects that enable and support basic communication.
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Figure 6.9 shows the object model for the Communication Package.
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Figure 6.9—Commun|c%Package model

The Communication Package model contains the objects de%in 6.8.1 through 6.8.6.
6.8.1 Communication Controller object Q/,

The Communication Controller object represents the upper layer and Iov%er communication profile of a
medical device. O

The Communication Controller object is the access point for retrieving Device | %e attributes and man-
agement information base element (MibElement) attributes for obtai ning manag

infQrmation related to
data communications.

L

As a base class, the Communication Controller object cannot be instantiated. Two instant@h specializa-
tions, however, are defined: BCC and DCC. A medical device MDIB contains either no Communication
Controller object or one BCC object or one DCC object (depending onits role).

6.8.2 DCC (i.e., device communication controller) object

The DCC object is a Communication Controller object used by medical devices operating as agent systems
(i.e., association responders).

The DCC object shall contain one or more Device Interface objects.
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6.8.3 BCC (i.e., bedside communication controller) object

The BCC object is a Communication Controller object used by medica devices operating as manager sys
tems (i.e., association requestors).

The BCC object shall contain one or more Device | nterface objects.

6.8.4 Device Interface object

The Devi ceyface object represents a particular interface, i.e., port. The port is either alogica or a physi-
cal end poinf g association for which (e.g., statistical) data captured in the MibElement objects can be

independently ted.

Both an agent systa?ad a manager system can have multiple logical or physical ports, depending on the
selected implementat! @f the lower layer communication system.

The Device Interface obje@ not accessible by CMDISE services. This object contains at least one Mib-
Element object (i.e., the D terface MibElement object, which represents device interface properties),
which can be accessed by a sp ethod defined by the Communication Controller object.

6.8.5 MibElement object .

e
The MibElement object contains statigc}s d performance data for one Device Interface object. The
MibElement object is a base class for speciéned MibElement objects only. It cannot be instantiated.

Various MibElement object types are defined to management information in defined packages, which
can be generic or dependent on specific transport i es.

/&
The MibElement object is not directly accessible. Its at@ tes can be accessed only through a Communica-
tion Controller object. The MibElement object is not part e device’ sMDIB.

6.8.6 Specialized MibElement object %

Management information for a communication link is dependent% lower layers of the communication
stack (i.e., lower layers profile). /&

This standard, however, defines only two generic MibElement objects: @

— The mandatory Device Interface MibElement object, which describ gti% of the device inter-
face

— An optiona general communication statistics MibElement object, which elg typical communi-
cation statistics that are generally applicable &\L

{
Specialized MibElement objects are defined in |EEE P1073.2.1.2. 0

6.9 Model for the Archival Package

The Archival Package deal s with storage and representation of biosignals, status, and context information in
an on-line or an off-line archive.

Figure 6.10 shows the object model of the Archival Package.

The Archival Package model contains the objects described in 6.9.1 through 6.9.7.
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6.9.1 Multipatient Archive object 6

A

The Multipatient Archive object groups together multiple Patient Archive o bects@g to different

patients.
$

Example: A drug study may be documented in the form of a Multipatient Archive object containing
multiple Patient Archive objects that show how the drug affected the monitored vital signs.

6.9.2 Patient Archive object

The Patient Archive object groups patient-related information (e.g., vital signs data, treatment data, and
patient demographics) together in a single archive object. This object relates to static (i.e., invariant) datain
a Patient Demographics object only.
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Example: A hospital may store data about multiple visits of asingle patient in a Patient Archive object
that contains a number of Session Archive objects, each documenting vital signs information recorded
during a specific visit in a hospital department.

6.9.3 Session Archive object

The Session Archive object represents a patient visit or a continuous stay in the a hospital or hospital depart-
ment. Diagnostic treatments performed during this time period are represented by Session Test objects con-
tained in the Session Archive object. The Session Archive object refers to dynamic (i.e., variant) datain a
Patient Demg}ephi cs object.

6.9.4 Physic?{ébject

during the time period ted by the Session Archive object.

6.9.5 Session Test obje%

The Session Test object contai n% signs information of a single patient that is recorded during a single
examination or diagnostic treatmen ?ﬁl s,0bject contains vital signs metrics in form of PM-Store objects. It
also may contain information about equifgRaent that was used for recording (in the form of relationsto MDS
and Ancillary objects). Q

Example: Vita signs information record@:ring a ECG stress test examination is organized in a Ses-
sion Test object. @

L.

®

The Session Notes object is a container for diagnostic dat%’ati ent care details, and treatment-related infor-
mation in the form of textual data. ®

The Physician obj K%ﬁf the physician responsible for the set of diagnostic and therapeutic activities

6.9.6 Session Notes object

6.9.7 Ancillary object O@

The Ancillary object is not further defined in this standard. This obje@ esent in the model to indicate
that information from sources other than devices within the scope of #yeystandard are permitted to be
included in (or referenced by) the Session Test object. O

Example: Image data that complies with the MEDICOM (CEN ENV 120529 |ICOM (NEMA PS 3)
standard are permitted to be included in the Session Test object as ancillary d &

6.10 Model for the Patient Package 0

The Patient Package deals with all patient-related information that is relevant in the scope of this standard,
but is not vital signs information modeled in the Medica Package.

Figure 6.11 shows the object model for the Patient Package:

The Patient Package model contains one object (see 6.10.1).
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6.10.1 Patient Demographics objeﬁ;
The Patient Demographics object stores patﬁ%t ensus data.

s
This standard provides minimal patient informati@itypically required by medical devices. A complete

patient record is outside the scope of this standard. /‘
6.11 DIM—dynamic model ,Z
6.11.1 General QO
_ _ _ Q/‘
Subclause 6.11 defines global dynamic system behavior. Q/(

Note that dynamic object behavior resulting from invocation of object man@ﬂent services is part of the

object definitionsin Clause 7. 6

6.11.2 MDS communication finite state machine (FSM) &

Figure 6.12 shows the MDS FSM for a communicating medical device that complies with initionsin
this standard. The FSM is used to synchronize the operational behavior of manager (i.e., cli systems and
agent (i.e., server) systems.

After power-up, the device performs all necessary local initializations (i.e, boot phase) and ends up in the
disconnected state, where it waits for connection events.

When a connection event is detected, the device tries to establish alogical connection (i.e, an association)
with the other device. A manager (i.e, client) system is the association reguester, and an agent (i.e, server)
system is the association responder. Basic compatibility checks are performed in the associating state.
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After successful association, configuration data (i.e., the MDIB structure) is ex gegd\by the use of ser-
vices and extended services (in particular, the Context Scanner object) as defined i{tRi8,standard. Addi-
tiona information (e.g., MDS attributes) is supplied that allows further compatibility checks.
After configuration, medical data are exchanged by using services and extended services aSSZfined in this
standard. Dynamic reconfiguration is allowed in the operating state. If the device or the type of reconfigura-
tion does not alow dynamic handling in the operating state, a specia “reconfiguring” state is provided.

If an event indicates an intention to disconnect, the disassociating state is entered.

The diagram does not show error events. Fatal error events take the state machine out of the operating state.

NOTE—This state machine describes the behavior of the MDS communication system only. Usually the device must
perform its medical function independent of the communication system.
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The FSM is considered a part of the MDS object. The MDS Status attribute reflects the state of the machine.
The MDS may announce state changesin the form of attribute change event reports.

Specific application profiles shall use this state machine as a general guideline, but they may define specific
deviations to fulfill specific profile-dependent requirements or assumptions.

6.11.3 Communicating systems—startup object interaction diagram

Figure 6.13 ts the object interaction diagram that visualizes the startup phase after connecting two
devices. /.
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Figure 6.13—Startup after connection

It is assumed here that, conceptually, messages are exchanged between the Communication Controller

objects (using the device interface).
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Some form of connection indication is necessary to make the manager system aware of a new agent on the
network. This mechanism is dependent on the specific lower layer implementation; therefore, it is not fur-
ther defined in this standard.

Specific application profiles shall use this interaction diagram as a general guideline, but they may define
specific deviations to fulfill specific profile-dependent requirements or assumptions.

6.11.4 Communication Package—MibElement data access

Figure 6.14 prgsents the object interaction diagram that shows how a manager system accesses the MibEle-
ment data usk e objects defined in the Communi cation Package (see 6.8).
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contains the list of supported

ACTION[
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Figure 6.14—MibEIement~9@ access

2

The diagram assumes the following: ®/\
— Anassociation is established between the agent and the manage@
—  The configuration phase is finished, and the manager has an image e agent’sMDIB.
— The DCC object is part of the agent’s MDIB. 6

The manager first uses the GET service to retrieve all DCC object attributes and tbé'\/ ues. The attributes
specify how many Device Interface objects exist.

The manager uses the ACTION service with the Communication Controller object—(é method to
retrieve the attributes of the mandatory Device Interface MibElement object. The MibElem tribute vari-
ables specify if any additional MibElement objects are available for the interface.

If so, the manager can use the same ACTION command to retrieve the additional management information
represented in the MibElement objects.

6.11.5 Dynamic object relations

This subclause deals with relations between managed medical objects (i.e., objects that are defined as man-
aged objectsin this standard).
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Generally, the relationships between object instances that are defined in the package models are dynamic.

Example: A modular patient monitor is modeled as an MDS. Measurement modules are modeled as
VMDs. If anew module is connected to the monitor, there is also a new relationship between the MDS
and the new VMD instance.

Communicating agent systems (i.e., agents) use services defined in this standard to announce configuration
change events to other connected systems. These manager systems (i.e., managers) modify their view of the
agent MDIB.

Not only dog\ ital signs information archive have to update its configuration, but it also has to perma-
nently store theg€ebnnection and disconnection events.

Example: An in?ce of the Session Archive object represents the stay of a patient in the intensive care
unit (ICU). Duri @lat period, new devices are connected to the patient to increase the number of
recorded vital signs. are removed again as soon as the patient’s condition stabilizes. The Session
Archive object shal n ete recorded data when the recording device is disconnected.

Thus, in certain applications (e:
mation that must be captured.

chival applications), object instance relationships have associated infor-

o3

When required, the relationships them@es can be considered to be special managed objects as shown in

Figure 6.15. Q
<

o
01 @ 1
0@

Session Archive Session Ar chive

Is-Connected-To

O start-time

end-time
(W
G/( 01

01

on

MDS

o

Figure 6.15—Example of a relationship represented by an o@

$§

The example in Figure 6.15 shows a relation between a Session Archive object and an MDS object. The
relation is represented as an object. This object has attributes that provide information, for example, about
time of connection and disconnection.

Modeling the relations as objects has the advantage that information can be defined in the form of attributes.
It is not necessary to assign the attributes to one or both objects that are rel ated.

How dynamic object relations are handled by systems that comply with the definitions in this standard is
definedin 6.11.5.1 and 6.11.5.2.
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6.11.5.1 Dynamic object relations in communicating systems

Relations between object instances that are defined in the package models are considered configuration
information. The Context Scanner object provides configuration information in the form of object create
notifications and object delete notifications. No means for persistent storage of past (i.e., old) configuration
information is defined for communicating systems.

Other relations between object instances (e.g., to reference a source signal in derived data) are specified in
the form of attributes of the corresponding objects (e.g., the Vmo-Source-List attribute of the Metric object).
Dynamic changes of these attributes are announced by attribute change notification events.

6.11.5.2 Dyrvélc object relations in archival systems

An archival systéfss may need to provide persistent storage for configuration information. In this case, the
corresponding rel ati e considered to be represented by objects, as shown in 6.11.5.

An archival system that data format in compliance with the definitions in this standard has to provide
means to store (i.e., archiv attributes of dynamic relationship objects.

7. DIM object definition@o

*

7.1 General {P
Clause 7 contains the object definitions fo% jects in the DIM. The packages defined in the model are
used to categorize objects. Attributes, behavi notifications are defined for each object class.
7.1.1 Notation QL.
/&

Each object is defined in a separate subclause (see 7.2%@ 7.10). Further subclauses define attributes,
behavior, and notifications for the objects.

The object is defined in a subclause as follows:

Object: Defines the name of the object. O

Description: “Gives ashort, informative textual descri ptiththe object

Derived From: Defines potential base classes of the object.

Name Binding: Defines the attribute that uniquely identifiesanin of the object in agiven context.
For manageabl e objects, this definition is the Hand ihute and the context isthe
device system (i.e., single MDS context). See also 7.1

Registered As: Defines aterm that is defined in the nomenclature to al ique identification [e.g.,

object identifier (OID), code] of the object.

Each object attribute is defined in an attribute subclause. Tables define attribute names) iﬁe attribute 1Ds,
attribute data types, and certain qualifiers. The qualifiers have the following meaning: 0

M attribute is mandatory
(0] attribute is optional
C attribute is conditional; availability of attribute depends on a predefined condition

Unless otherwise noted, the attribute definition tables do not show inherited attributes again. In other words,
the attribute lists of all base classes have to be checked for acomplete list of object attributes.

Attributes are assigned to, or grouped together in. attribute groups so attributes can be classified according to

their use (e.g., static context information, dynamic context information, value observations). The grouping
also makes it possible to effectively deal with optional attributes: A GET service facilitates the retrieval of
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al members of the group so an application is able to determine which attributes are actually present in a par-
ticular object instance.

Attribute groups may be extensible. In other words, a derived object classis able to add additional members
to an inherited attribute group.

Attribute groups are also defined in tables that specify group identification and the list of group members.
Inherited attribute groups are not shown in the attribute group tables again unless these groups are
extensible.

Specia meth& r functions that are provided by an object class are defined in a behavior subclause. These
methods can @oked by the CMDISE ACTION service.

fications subclause. ject reports these events by using the CMDISE EVENT REPORT service.

7.1.2 Common data t)%.

This subclause defines a set o .1 datatypesthat are used in the object definitions.

7.1.2.1 Integer and bit string d%qypes

e
For representing integer numbers, the c’a?ect definitions use fixed-size data types only. The bit string data

type represents a bit field where each singl has a defined meaning (i.e., flag fields). The following inte-
ger datatypes and bit string data types are usgb
s

Events generated by%%?j ect class (other than a generic attribute change notification) are defined in a noti-

-- 8-bit unsigned integer QL .
;I-\IT-US = INTEGER (0..255) <
8-hit signed integer

INT-18 ::= INTEGER (-128..127)

-- 16-bit unsigned integer

G%Q
6)9@
Ve

INT-U16 ::= INTEGER (0..65535) (9‘/
-- 16-bit signed integer @O,
INT-116 ::= INTEGER (-32768..32767) 6

-- 32-bit unsigned integer ‘A

;;\IT-U32 == INTEGER (0..4294967295) &L
32-hit signed integer 0
;I-\IT-I 32 ::= INTEGER (-2147483648..2147483647)

-- 16-bit bit string
BITS-16 ::= BIT STRING (SIZE(16))

-- 32-bit hit string

BITS-32 ::= BIT STRING (SIZE(32))
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NOTES

1—When interpreting integer numbers, the representation (e.g., little endian versus big endian) has to be considered.
Communicating systems negotiate this representation at association (i.e., transfer syntax). Archival data formats have to
provide a mechanism to uniquely identify integer representation (e.g., afield in a specification header).

2—In the object definitions, integer and bit string data types with named constants or named bits also use the above
notation for simplicity. The above notation isillegal ASN.1 syntax, but it can be easily transformed to the correct syntax.

7.1.2.2 Identification data type

All elementségg., classes, objects, measurement types) that need unique identification are assigned an OID.
The set of veid®IDs for this standard is defined in 1SO/IEEE 11073-10101. The nomenclature is split into
a set of partit ‘and each partition has its own range of 16-bit codes. In other words, the 16-bit code is
context-sensitiv

The 16-bit identificat @atatype is defined as follows:

-- OID typeasdefinedinn clature
-- (do not confuse with ASN. )

OID-Type ::= INT-U16 ?/ -- 16-bit integer type
*

For IDsthat are not part of the standard{jmencl ature (i.e., private or manufacturer-specific codes), a special
type is defined as follows: Q

-- Private OID @

PrivateOid ::= INT-U16 L/é
7.1.2.3 Handle data type @
The handle data type is used for efficient, locally uniqu ification of all managed medical object
instances. (Locally unique means unique within one MDS contexd¥[ his data type is defined as follows:

- handle >

O
oY

7.1.2.4 Instance number data type 6

HANDLE ::= INT-U16

instances that are not directly manageable (i.e., used, e.g., as the Name Binding for Operation
objects). This datatype is defined as follows: 0

The instance number data type is used to distinguish class or object instances %e type or object
|

-- Instance Number

InstNumber ::= INT-U16

7.1.2.5 Global object identification
Handle and instance number data types must be unique inside one specific naming context (e.g., handles are

unique within at least one MDS context). This uniqueness allows the identification of an object instance
within its naming context by one single, small identifier.
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To address larger scale systems, a context ID field at the MDS level within an MDIB is added to the handle
data type so that multiple device systems can be distinguished. This global handle data type is defined as
follows:

-- MDS Context ID

MdsContext ::= INT-U16

-- Globalh?gle allows identification of an object in alarger scale system

GLB-HA §= SEQUENCE {
context- MdsContext,

handie  (§? HANDLE

}
. %

-- Managed OID asat r complete global object identification

ManagedObjectld ::= SEQ E{

m-obj-class %D-Type,

m-obj-inst B-HANDLE
} / .
Example: A medical device may ir@ce with further medical devices (i.e., sub-devices). Inthe MDIB,
this device may model these st-de\/ic?s individual MDS objects with their own naming context. In
this way, name space collisions (e.g., dlpljcate handle values, duplicate homenclature codes) can be
avoided without reassigning handle val ué?gnanager system needs to interpret the MDS context IDs
together with handle values to uniquely idenfifgbject instances within this composite MDIB. The con-
text IDs are assigned when the MDIB is creat pntext Scanner object create notifications.

Assumptions and possible restrictions about different %ﬁontexts within an MDIB are profile depen-
dent. They are, therefore, defined in the | SO/IEEE P1107 X series.

7.1.2.6 Type ID data type S @

Thetype ID datatypeisused in the VMOs and VMS objects to prov@ ecific static information about the
type of an object instance (e.g., blood pressure could be the type of a ic object). Codes defined in the
nomenclature are used. The nomenclature contains a number of partitio%d code values are unique only
within one partition. Asthe type ID data type should be context-free, the pag¥tion of the nomenclature code
isalso provided. This datatype is defined as follows:

TypelD ‘A&
:I:YPE ::= SEQUENCE { L

partition NomPartition,
code OID-Type

}

-- The following nomenclature partitions exist

NomPartition ::= INT-U16 {
nom-part-unspec(0),

nom-part-obj (1), -- object-oriented partition

nom-part-metric(2), -- metric [supervisory control and data acquisition
-- (SCADA)] partition

nom-part-alert(3), -- dlerts/events partition
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nom-part-dim(4), -- dimensions partition

nom-part-vattr(5), -- virtual attribute partition for Operation objects
nom-part-pgrp(6), -- parameter group ID partition
nom-part-sites(7), -- measurement and body site locations
nom-part-infrastruct(8), -- infrastructure elements partition
nom-part-fef(9) -- file exchange format partition
nom-part-ecg-extn(10), -- ECG extensions partition
nom-part-ext-nom(256), -- IDs of other nomenclatures and dictionaries
nom-part-priv(1024) -- private partition

}
7.1.2.7 Attr’iWe value assertion data type

A number of #es defined in the service model in Clause 8 provide access to object attributes (e.g., GET,
SET). Typically, ¥e attribute has to be identified by means of an attribute ID. The attribute datatypeitself is
dependent on this | EOﬁe attribute value assertion data type represents this ID-value pair and is defined as

follows:
Q

AVA-Type ::= SEQUENC%
attribute-id ID-Type,
attribute-value Y DEFINED BY attribute-id

} v,

7.1.2.8 Attribute list data type {S%

Frequently, alist of attribute | D—attribute \@e airs is needed. The attribute list data type is a specia data
typethat is provided for this situation and is asfollows:

AttributeList ::= SEQUENCE OF AVA-Type L/'

7.1.2.9 Attribute ID list data type @

Frequently, alist of attribute IDsis used. The attribute 1D Iiﬂ%type isaspecial typethat is provided for
convenience and is defined as follows: O

)
%
(04

For performance and efficiency, the object definitions use the floating point ‘@ data type, which is a
specia data type for representing floating point numbers. It is assumed that this‘gﬁa type is 32 bits. This
datatype is defined as follows: &

-- 32-bit float type; the integer type is a placeholder only 0

Attributel dList ::= SEQUENCE OF OID-Type

7.1.2.10 Floating point type data type

FLOAT-Type ::= INT-U32

The concrete floating point number format is either explicitly negotiated at association or implicitly defined
by the association application context.

7.1.2.11 Relative time data type

The relative time data type is a high-resol ution time definition relative to some event (e.g., asynchronization
event at startup). This datatype is used to position events relative to each other. It is defined as follows:
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-- Relative time has a resolution of 125 us [least significant bit (LSB)], which is sufficient for sampling rates
-- up to 8 kHz and spans time periods up to 6.2 days

RelativeTime ::= INT-U32
Note that the time accuracy is defined by the system itself.
7.1.2.12 High-resolution relative time data type

If either the tion or the time span of the previoudly defined relative time data type is not sufficient, a
high-resol uti ive time data type is defined. The data type is 64 bits long. However, as there is no 64-
bit integer data defined, an opague (i.e., string) data structure is used. The typeis defined as follows:

-- 64-bit (8 byte) hig [ution time, the LSB represents 1 us

HighResRelativeTime ::= ET STRING (SIZE(8))
Note that the time accuracy is dggred by the system itself.
7.1.2.13 Absolute time data ty Qx .

Absolute time datatype specifies theti nggf ay with at least aresolution of 1 s. For efficiency, thevaluesin
the structure are BCD-encoded (i.e., 4-bit les). The year 1996, for example, is represented by the hexa
decimal value 0x19 in the century field and y@‘xadeci mal value 0x96 in the year field. This format can
easily be converted to character-based or int ased representations. The absolute time data type is
defined as follows:

*

: %
AbsoluteTime ::= SEQUENCE { @
century INT-US,
year INT-US,
month INT-U8, \Q@
day INT-US, O
hour INT-U8,
minute INT-US, Q/‘
second INT-US,
sec-fractions INT-US - 1/10 and 1/100 of Q«if available
) ®:
7.1.2.14 Date data type 6
The date datatypeis used to specify acertain calendar date. For ease of transforma‘&, datatype hasthe
same encoding (i.e., BCD) as the absol ute time data type. The date datatype is defin Ilows:
Date ::= SEQUENCE{ 0
century INT-US,
year INT-US,
month INT-US,
day INT-U8
}

7.1.2.15 Operational state data type

The operational state datatype definesif acertain object or other property is enabled or disabled. The defini-
tions are derived from ISO/IEC 10164-2 and are as follows:
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Operational State ::= INT-U16 {
disabled(0),
enabled(1),
notAvailable(2)

}

7.1.2.16 Administrative state data type

The administrgtive state data type defines if a certain object is locked or unlocked. The definitions are

derived fro

*

. 7.

Administrativ&e = INT-U16{
locked(0),
unlocked(1), Oé
shuttingDown(2) O

} O

7.1.2.17 Color data type z

IEC 10164-2 and are as follows:

The color datatype representsthet@?‘(RGB colors and is defined as follows:

-- 6
SimpleColour ::= INT-U16 {

col-black(0), Q

col-red(1),
col-green(2),
col-yellow(3),
col-blue(4),
col-magenta(5),
col-cyan(6),
col-white(7)

}

7.1.2.18 Locale data type

--RGB
-- 000
--100
--010

- 110
z

£
0@,)

The locale data type shall be used to specify language and encoding @:rmati on for data types that represent

human-readable text strings. This datatype is defined as follows: e

Locale ::= SEQUENCE {

language INT-U32,
country INT-U32,
charset CharSet,
str-spec StringSpec

}

%
Q
-- from I1SO 639-1 or ISO 6942,5 below for encoding

-- from 1S0 3166-1, 1SO 3166 1SO 3166-3, see below
-- for encoding

-- format of character encoding 'L&

-- Charset names correspond to Internet Assigned Numbers Authority (IANA), the numeral constants are the

-- IANA MIBenum values for registered charsets

CharSet ::= INT-U16 {
charset-unspec(0),
charset-iso-10646-ucs-2(1000),
charset-iso-10646-ucs-4(1001),

charset-iso-8859-1(4),
charset-iso-8859-2(5),

42

-- 1SO 10646 two-octet character encoding scheme,
-- big endian

-- |SO 10646 four-octet character encoding scheme,
-- big endian

-- encoding according to |SO/IEC 8859 Part 1

-- encoding according to |SO/IEC 8859 Part 2
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charset-iso-8859-3(6), -- encoding according to |SO/IEC 8859 Part 3
charset-iso-8859-4(7), -- encoding according to |SO/IEC 8859 Part 4
charset-iso-8859-5(8), -- encoding according to |SO/IEC 8859 Part 5
charset-iso-8859-6(9), -- encoding according to |SO/IEC 8859 Part 6
charset-iso-8859-7(10), -- encoding according to |SO/IEC 8859 Part 7
charset-iso-8859-8(11), -- encoding according to | SO/IEC 8859 Part 8
charset-iso-8859-9(12), -- encoding according to |SO/IEC 8859 Part 9
charset-is0-8859-10(13), -- encoding according to |SO/IEC 8859 Part 10
charset-iso-8859-13(109), -- encoding according to |SO/IEC 8859 Part 13
charset-iso0-8859-14(110), -- encoding according to |SO/IEC 8859 Part 14
charset-iso-8859-15(111), -- encoding according to | SO/IEC 8859 Part 15
chars%ZOZZ-kr(S?), -- encoding according to RFC 1557

-- (Korean Character Encoding)
charset@SGOl(SB), -- encoding according to Korean Industrial Standard,

-- KSC 5601-1987
charset-is0-2022-jp(39), -- encoding according to RFC 1468

?’ -- (Japanese Character Encoding)

charset-iso-202 @2(40), -- encoding according to RFC 1554

-- (Japanese Character Encoding)
charset-jis-x0208(6. -- encoding according to J'S X0208:1983,1990
charset-iso-2022-cn(104y, -- encoding according to RFC 1922

-- (Chinese Character Encoding)

charset-gb-2312(2025) (V) - encoding according to Chinese Graphic

-- Character Set, GB 2312:1980
} .
e

StringSpec ::= SEQUENCE { @

str-max-len INT—U1§ -- maximum string length

str-flags StringFl -- specific flags for string representation and coding
) re)

s

StringFlags ::= BITS-16 { @

str-flag-nt(0) %mgs are null terminated
}

The field Locale::language shall represent the lowercase I@T EC 646 representation of atwo-character lan-
guage ID code from SO 639-1 or 1SO 639-2. For processi n@enience, the language ID is stored in a 32-
bit integer field. Thefirst octet of the codeis stored in the mo: @i icant byte of thisfield. Unused octetsin
thefield arefilled with NULL bytes. @

Example: /‘

Language: “English” Q/(
Language identifier:  “en” @
Encoding: 65 6E 00 00y, O

The field Locale::country shall represent the uppercase | SO/IEC 646 repr%entatim‘f—atwo—character coun-
try 1D code from 1SO 3166-1, 1SO 3166-2, or 1SO 3166-3. For processing convenie@he country ID is
stored in a 32-bit integer field. The first octet of the code is stored in the most signific ﬂe of thisfield.
Unused octets of the field are filled with NULL bytes. 0

The country code can be used to distinguish between certain aspects of the same language used in different
countries, e.g., English in the United States versus English in the United Kingdom.

If no specific country is defined, this field shall be set to 0.

Example:
Country: “United States’
Country identifier: “us’
Encoding: 55 53 00 00y,
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The field Locale::charset denotes the encoding scheme of the characters used in string data types represent-
ing readabl e text.

For interoperability, the character encoding scheme iso-10646-ucs-2 is recommended. This encoding
scheme corresponds to |SO/IEC 10646 with a 2-octet (i.e., 16-bit per character) big-endian encoding, repre-
senting the basic multilingual plane (BMP). The character codes within ISO/IEC 10646 do not correspond
directly with glyphs, i.e., the graphical representation of a character. Also the ISO/IEC 10646 is language
independent. Other Locale::charset values may be more language dependent because they also specify a cer-
tain character repertoire.

7.1.2.19 Ex#trpal nomenclature reference data type

In certain cas&c,/gyt required to refer to standard coding systems (i.e., nhomenclatures) that are outside the
scope of this stan arb,
Example: The no ature defined in this standard does not define diagnostic codes or procedure
codes. However, it is jble to reference a different coding system and provide the information in the

form of an external cod

The external nomenclature refe% data type is a special data type that is defined for this function as

follows: / .
)
ExtNomenRef ::= SEQUENCE {
(0] D-Typ@

nomenclature-id -- external nomenclature ID from external nomenclature

-- partition
nomenclature-code ANY DEFIN Y nomenclature-id

} L
7.1.2.20 External object relation list data type/®

In certain cases, managed medical objects defined in the%/l may have relations to other objects that are
not defined in this standard (i.e., they are external to the defi S).

The external object relation list data type can be used to provide irﬂ%alion about these objects and the par-
ticular relation. This data type is defined as follows:

Ve
] >
S

-- ExtObjRelationList :

ExtObjRelationList ::= SEQUENCE OF ExtObjRelationEntry 6

ExtObjRelationEntry ::= SEQUENCE { .}
relation-type OID-Type, &
related-object OID-Type, L
relation-attributes AttributeList

) R}

Example 1: In certain situations, it is necessary to record specific production information (e.g., serial
number) of a transducer that is used to derive a measurement. The transducer in this standard is not
defined as a managed medical object. Therefore, the VMD object instances use arelation entry to supply
the information, e.g., {relation-type = is-connected; related-object = Transducer; relation-attributes =
{model, “A-Model,” serial-number = “12345"}}.

Example 2: A certain numerical measurement value is manually validated by anurse. A charting system

keeps information about manual validations. The nurse is not modeled as an object in this standard.
Therefore, the charting system uses arelation entry as an additional attribute of the Numeric object, e.g.,
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{relation-type = validated-by; related-object = Nurse; relation-attributes = {name, “C. Smith,” date,
“041295"}}

The external object relation list data type is avery powerful concept to extend the information model with-
out really defining additional objects.

7.2 Top object

Object: Top

Description:r')\ “The Top object is the common inheritance base for al objectsin the DIM.”
Derived Fronf: —

Name Bindingé/' —

Registered As: ds MDC_MOC_TOP

7.2.1 Attributes Oé

The Top object class defi néhe atributesin Table 7.1

%Ie 7.1—Top object class attributes
a

Attribute name Attribute IQ(/. Attribute type Remark Qualifier
Class M DC_ATTR_CLAS&‘ OID-Type DefinesthelD of theclass; IDs | n/a
(9 come from the object-oriented
A nomenclature partition.

BINDING attribute, e.g.,, HANDLE; IDs
. come from the object-oriented

Name-Binding MDC_ATTR_NAME_ ’O‘T%e Defines ID of Name Binding n/a
/ nomenclature partition.

The Top object class does not define any attribute groups.

0%
7.2.2 Behavior @/‘

The Top object does not define any special methods. Q/(
7.2.3 Notifications 08
The Top object defines the eventsin Table 7.2. ‘L

<
(

Event Mode Event ID Event parameter Event result

Table 7.2—Top object events

Attribute-Update Confirmed/ MDC_NOTI_ATTR_ Attributelist —
Unconfirmed UPDATE

The attribute update notification allows all objects to communicate their attribute values with a generic event
report. However, the use of this notification for systems with multiple object instances is not recommended.
Instead, the Scanner objects should be used.
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7.3 Objects in the Medical Package

The definitions of objectsin the Medical Package are givenin 7.3.1 through 7.3.13.

7.3.1 VMO
Object: VMO
Description: “The VMO isthe base class for all medical-related objects in the model. It provides

consistent naming and identification across the Medical Package model. As abase
class, the VMO cannot be instantiated.”

Top

Handle (the value of the Handle attribute is sufficient for unique identification of an
instance of aVVMO-derived object in a device system)

MDC_MOC_VMO

Derived Frory>\
Name Bindingé .
e

Registered As: &
7.3.1.1 Attributes Q)

The VMO class defines th Woutesin Table 7.3.

Q

@}e 7.3—VMO class attributes
*

y 2
7
Attribute name Attribute 1D @ Attribute type Remark Qualifier
-

Type MDC_ATTR_ID_ Y PE Definesaspecific statictypeof | M

TYPE ,6 this object, as defined in the

Ve object-oriented or metric
@ ) nomenclature partition.
&,°

Handle MDC_ATTR_ID_ HANDL G/ Locally unique short-hand M

HANDLE @/ identification.

&2

Label-String MDC_ATTR_ID_ OCTET ST Rllﬁ Textual representation of type | O

LABEL_STRING ID.

SO\

Ext-Obj- MDC _ATTR_EXT_ ExtObjRelation- ionstoobjectsthatarenot | O
Relations OBJ _RELATION List d inthe DIM.

A
S

The VMO class definesin Table 7.4 the attribute groups or extensions to i%i ted attribute groups.

<

A

Table 7.4—VMO class attribute groups

N
Attribute group Attributegroup ID Group d%}%
VMO Satic Context Group MDC_ATTR_GRP_VMO_ | fromVMO: @
(extensibl e attribute group) STATIC Type, Handle
VM O Dynamic Context MDC_ATTR_GRP_VMO_ | fromVMO:
Group DYN Label-String
(extensible attribute group)
Relationship Attribute Group MDC_ATTR_GRP_ fromVMO:
RELATION Ext-Obj-Relations

Note that the Relationship Attribute Group is not shown again in the definitions of derived classes.
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7.3.1.2 Behavior

The VMO does not define any special methods.
7.3.1.3 Notifications

The VMO does not generate any specia notifications.

7.3.2 VMD object

Object: )\

VMD
Description: 6 . “The VMD object is an abstraction of a medical-related subsystem (e.g., hardware or
{9 even pure software) of amedical device.”
Derived From: VMO

Registered As: MDC_MOC_VMO_VMD

Q
7.3.2.1 Attributes 0

The VMD object class defin%tri butesin Table 7.5.

Name Binding: O/ Handle (VMO inherited)

Table %TVMD object class attributes

Attribute name Attribute 1D @}t\tributetype Remark Qualifier
L4
VMD-Status MDC_ATTR_VMD_ \% us Example: on. M
STAT
L
VMD-Model MDC _ATTR_ID_ WstemMe& Manufacturer and model (0]
MODEL /. number.
&7
Instance-Number | MDC_ATTR_ID_ InstNumber If multiple instances of the (0]
INSTNO &}same VMD exist, this attribute
@Ps to order the sequence.
Production- MDC _ATTR_ID_ ProductionSpec umbers and revisions; (0]
Specification PROD_SPECN onl fent if VMD represents
anin @dent subsystem.
k4
Compatibility-ld | MDC_ATTR_ID_ INT-U32 Static for@facturer use. (0]
COMPAT
v
Parameter-Group | MDC_ATTR_ID_ OID-Type Example: cardio;éul a. (0]
PARAM_GRP ﬁ
Position MDC_ATTR_ID_ INT-U16 Example: slot number @f (0]
POSN marks aninvalid or un
position. - (')
Operating-Hours | MDC_ATTR_TIME_ INT-U32 U (0]
PD_OP_HRS
Operation- MDC_ATTR_CYC_OP | INT-U32 Example: number of measure- | O
Cycles ments taken.
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Table 7.5—VMD object class attributes (continued)

Attribute name Attribute 1D Attribute type Remark Qualifier
M easurement- MDC_ATTR_MSMT _ MsmtPrinciple Describes the physical (0]
Principle PRINCIPLE principle of the measurement.

Locae MDC_ATTR_LOCALE | Locae Defines charset and language (0]

of printable string attributesin
thisVMD and contained

A\ objects.
7

*
NOTE—Identifi cﬂ@) and revision attributes are not needed if the VMD does not represent a hardware component.

The VMD aobject cl %i nesin Table 7.6 the attribute groups or extensions to inherited attribute groups.

% 7.6—VMD object class attribute groups

Attribute group JSOAttributegroup ID Group elements

VMO Satic Context Group M{C’( TTR_GRP_ VMO_ | fromVMO:
(extensibl e attribute group) STA @ Type, Handle

from VMD:

Q Parameter-Group, Instance-Number,
Compatibility-1d, Measurement-Principle,
A Locale
VMO Dynamic Context M DC_ATTR_GR%O_ fromVMO:
Group DYN /‘ Label-String
(extensible attribute group) @ from VMD:
é Vmd-Status
VA‘
VMD Application Attribute MDC_ATTR_GRP_VMD_ m VMD:
Group APPL ({ \tion, Operating-Hours, Operation-Cycles
\V

VMD Production Attribute MDC_ATTR GRP_VMD_ | fr MD:
Group PROD Vmg-@;iil, Production-Specification

S

NOTE—A separate attribute group is defined for VMD static attributes that are nee@ gnl}/ in special applications.

The following type definitions apply: 6

-- VMD status indication bits; all bits 0 indicate that VMD is operational Q

VMDStatus ::= BITS-16 {
vmd-off(0),
vmd-not-ready(1), -- e.g., for an infusion pump that is not ready
vmd-standby/(2), -- e.g., for device powered, but not active
vmd-transduc-discon(8), -- transducer disconnected
vmd-hw-discon(9) -- measurement hardware disconnected

}

-- Physical principle of the measurement (multiple bits may be set)
MsmtPrinciple ::= BITS-16 {

msp-other(0),
msp-chemical (1),
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msp-electrical (2),
msp-impedance(3),
msp-nuclear(4),
msp-optical (5),
msp-thermal (6),
msp-biological(7),
msp-mechanical (8),
msp-acoustical (9),
msp-manual (15)

}

A
7.3.2.2 Behaé .
T

The VMD object dowot define any specia methods.

7.3.2.3 Notifications O

The VMD object does not g@e any special notifications.

Q
7.3.3 Channel object O/

Object:
Description:

Derived From:

Name Binding:
Registered As:

7.3.3.1 Attributes

Channél

)
“The Chann&¥’o

VMO
Handle (VMO in

MDC_MOC_VM O_CI-@J

ISO/IEEE 11073-10201:2004(E)

t is used for grouping Metric objects and, thus, allows hierarchical

b
information orﬁaﬂ on.”

L.

3

The Channel object class defines the attributesin Table 7

&

Table 7.7—Channel object clas%ibutes

A
Attribute name Attribute D Attribute type @/emark Qualifier
Channel-Id MDC _ATTR_CHAN_ OID-Type Dynamic i%@ﬂlion. (0]
D A
Channel-Status MDC_ATTR_CHAN_ Channel Status Example: Transd (0]
STAT Disconnected. A\
. . S
Physical- MDC_ATTR_CHAN_ INT-U16 Provides areference to& f (0]
Channel-No NUM_PHYS particular hardware channér;
eg., A/D. 6 ’
Logical- MDC_ATTR_CHAN_ INT-U16 Dynamic channel numbering. (0]
Channel-No NUM_LOGICAL
Parameter-Group | MDC_ATTR_ID_ OID-Type Static group of metrics, e.g., (0]
PARAM_GRP cardiovascular.
M easurement- MDC_ATTR_MSMT_ MsmtPrinciple Describes the physical princi- (0]
Principle PRINCIPLE ple of the measurement.
Color MDC_ATTR_COLOR SimpleColour Useful to assign acommon (0]
color to objects in one channel.
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The Channel object class definesin Table 7.8 the attribute groups or extensions to inherited attribute groups.
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Table 7.8—Channel object class attribute groups

Attribute group

Attributegroup ID

Group elements

VMO Satic Context Group
(extensible attribute group)

o

Py

MDC_ATTR_GRP_VMO_
STATIC

fromVMO:

Type, Handle

from Channel:

Parameter-Group, Physical-Channel-No,
Measurement-Principle

VMO Dynamll text MDC_ATTR_GRP_VMO_ | fromVMO:
Group DYN Label-String
(extensible attribute @ap) from Channel:
O Channel-ld, Channel-Status, Color, Logical-
O‘ Channel-No

The following type definitior%:

-- Channel Status indication bits

Channel Status ::= BITS-16 {
chan-off(0),
chan-not-ready(1),
chan-standby(2),
chan-transduc-discon(8),
chan-hw-discon(9)

}

7.3.3.2 Behavior
The Channel object does not define any special methods.
7.3.3.3 Notifications

The Channel object does not generate any specia notifications.

7.3.4 Metric object

Object: Metric tA

Description: “The Metric object isthe base classfor all objects representing digest and derived, quan-
titative and qualitative biosignal measurement, status, and cont(%t isabaseclass
that is used for inheritance only.”

Derived From: VMO 0

Name Binding: Handle (VMO inherited)

Registered As: MDC_MOC_VMO_METRIC

7.3.4.1 Attributes
The Metric object class defines the attributesin Table 7.9.

The Metric object class definesin Table 7.10 the attribute groups or extensions to inherited attribute groups.
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Table 7.9—Metric object class attributes

Attribute name Attribute 1D Attribute type Remark Qualifier
Metric- MDC_ATTR_METRIC | MetricSpec Static; mandatory basic M
Specification _SPECN properties.
Max-Delay-Time | MDC_ATTR_DELAY_ | RelativeTime Static; maximum delay to real (0]
TIME_MAX time.
Metric-Status MDC_ATTR_METRIC | MetricStatus (0]
)\ _STAT
2
M easuremeno/‘ MDC_ATTR_MSMT _ Measurement- Usually part of an observed (0]
Status NSTAT Status value.
Metric-1d- @c_ATTR_M ETRIC | NomPartition Identifies the nomenclature o)
Partition A @ART partition associated with the
O Metricld if it is different from
O the partition specified in the
/)‘ object’s VMO:: Type attribute.
L
Metric-1d MDC_ATT & OID-Type Contains dynamic identifica @)
PHYSIO O tion (e.g., aspecific blood pres-
/ sure label) compared to the
/‘ static, generic ID in the Metric-
(Si Specification. OID isfrom
VMO:: Type or Metric-l1d-Parti-
(9 tion partition. Usually this
0 attribute is part of an observed
/e value, not an individual
@ attribute.
e y 3
Metric-1d-Ext MDC_ATTR_ID_ ExtNon@éf Dynamic identification of the (0]
MSMT_EXT @ metric in a different nomencla-
@ ture or dictionary. Use of this
attribute severely limits
. ;i nteroperability of applications.
A4
Unit-Code MDC_ATTR_UNIT_ OID-Type ple: mMmHG;, usualy part | O
CODE ved value.
v
Unit-LabelString | MDC_ATTR_UNIT_ OCTET STRING Tex resentation of (0]
LABEL_STRING dimen e
[¢
Vmo-Source-List | MDC_ATTR_VMO_ VmoSourcelist Indicates of thismetric | O
LIST_SRC in the form of encesto
other metrics. A
Metric-Source- MDC_ATTR_METRIC | MetricSourceList Indicates sources Mns metric | O
List _LIST_SRC inthe form of alist of i
IDs. /
Msmt-Site-List MDC _ATTR_SITE_ SiteList Measurement sites, specifiled/ )©
LIST_MSMT SiteListExt ininternal or external
MDC_ATTR _SITE_ nomenclature.
LIST_MSMT_EXT
Body-Site-List MDC_ATTR_SITE SiteList Body sites, specifiedininternal | O
LIST_BODY SiteListExt or external nomenclature.
MDC_ATTR SITE_
LIST_BODY_EXT
Metric-Calibra- MDC_ATTR_METRIC | MetricCalibration | Indicatestypeand last time of (0]
tion _CALIB calibration.
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Table 7.9—Metric object class attributes (continued)

Attribute name Attribute 1D Attribute type Remark Qualifier
Color MDC_ATTR_COLOR SimpleColour Color for representation. (0]
Measure-Mode MDC_ATTR_MODE _ PrivateQid Manufacturer-specific mea- (0]
MSMT surement information.
Mesasure-Period MDC_ATTR_TIME_ MetricMeasure Measurement repetition time; (0]
PD MSMT not necessarily the same as
)\ update period.
2
Averaging- O/‘ MDC_ATTR_TIME_ MetricMeasure Time period used to average (0]
Period dpPD_AVG values, e.g., ametric for the
P average flow of last hour.
Start-Time V ATTR_TIME_ AbsoluteTime Time when measurement (0]
activity was started, e.g., when
O infusion was started.
Stop-Time M DC_A@TI ME_ AbsoluteTime Time when measurement activ- | O
STOP ity was stopped.
Metric-Info- MDC_ATTR | )C OCTET STRING Textual attribute, e.g., to spec- (e}
LabelString _INFO_LABEL _ ify electrode displacements or
STRING (S; other specific information
- about the measurement.
Substance MDC_ATTR_ID_ (%X omenRef Substance to which ametric (0]
SUBSTANCE pertains; expressed in nomen-
Vo clature that is defined outside
@ of this standard.
Substance-Label- | MDC_ATTR ID_ OCTET sa@\l Textud attribute that identifies | O
String SUBSTANCE_LABEL the substance.
_STRING @
Table 7.10—Metric object class e%ute groups
Attribute group Attributegroup ID : %{Group elements
VMO Static Context Group MDC_ATTR _GRP VMO_ | fromVMO: @
(extensibl e attribute group) STATIC Type, Handle
from Metric:
Metric- Speaflcatloéix Delay-Time
VMO Dynamic Context MDC_ATTR_GRP_VMO_ | fromVMO:
Group DYN Label-String
(extensible attribute group) from Metric:
Vmo-Source-List, Metric—Sourm, Unit-
Code, Unit-Label String, Msmt- ist, Body-

Site-List, Metric-Status, Measure-Period,
Averaging-Period, Start-Time, Stop-Time,
Measure-Mode, Metric-Calibration, Color,

M easurement-Status, Metric-1d, Metric-1d-Ext,
Metric-Info-Label String, Substance, Substance-
LabelString

Metric Observed Value Group
(extensible attribute group)

MDC_ATTR GRP_
METRIC_VAL_OBS

from Metric:
Metric-ld-Partition

52
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The following type definitions apply:

-- Metric-Status attribute

MetricStatus ::= BITS-16 {

}

metric-off(0),
metric-not-ready(1),
metric-standby(2),
metric-transduc-discon(8),
metric-hw-discon(9)

*

MetricSpec ::= SEGENCE (

}

-- Structure describes if the object repr
-- pressure could be compound when it

update-period
category

access OO

structure

s

-- mean values)

MetricStructure ::= SEQUENCE {

}

ms-struct
simple(0),
compound(1),
complex(2)
h

ms-comp-no INT-U8

-- when anew value is available

--NOTES f
-- 1--The avail-intermittent flag shall be set if the observed valueis not alway jlable

-- 2--Exactly one update mode bit (upd-) shall be set
-- 3--At least one access mode bit (acc-) shall be set
-- 4--It is possible to set scan option bits (sc-) only if the acc-scan bit is set 6
-- 5--If the acc-scan hit is set, at |east one sc-opt bit shall be set

MetricAccess ::= BITS-16 {

avail-intermittent(0),
upd-periodic(1),
upd-episodic(2),
msmt-noncontinuous(3),
acc-evrep(4),

acc-get(5),

acc-scan(6),

gen-opt-sync(8),
sc-opt-normal (10),
sc-opt-extensive(11),
sc-opt-long-pd-avail (12),

sc-opt-confirm(13),

Copyright © 2004 ISO/IEEE. All rights reserved.

RelativeTime,
MetricCategory,
MetricAccess,
MetricStructure,
relevance MetricRelevance

INT-U8{

--The Metric@ification attribute defines all mandatory static properties of a Metric object

-- minimum time between changes of observed value

m:' ngle value or multiple related values (e.g., an invasive blood

ts a pulsatile pressure and derives systolic, diastolic, and

tiple observed values, same dynamic context
-~ iple observed values, multiple dynamic contexts
-- ma@m number of components in compound/complex

S

-- The MetricAccess hit field provides information on how it is possi%access the metric value and

Ve

-- vaue isintermittently available pfb
at

-- valueis periodically (fixed period) u

-- valueis episodicaly updated

-- measurement is not continuous (e.g., NBP)

-- metric sends event report for observed value

-- metric supports explicit GET service

-- metric observed valueis able to be accessed via

-- Scanner object

-- observed value shall be processed synchronously

-- scan option: value can be scanned with update period

-- scan option: in update period multiple values may occur
-- scan option: value may be scanned slow

-- (superpositive-avg scan bit)

-- scan option: scanner should operate in confirmed mode
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sc-opt-refresh(14) -- scan option: a scan refresh operation is allowed

-- The metric category makesit possible to distinguish between measurements, settings, and calculations

MetricCategory ::= INT-U16 {

}

mcat-unspec(0),
auto-measurement(1),
manual-measurement(2),
auto-setting(3),

manu ation(6)

manual Setting(4),
wto@m@ ,

-- Metric relevanc%es in what way the metric should be used (i.e., avalue of 0 means normal)

MetricRelevance ::

}

= Bl%{
rv-unspec(0), -- relevance not specified; should normally not be used
rv-internal (1), z -- aninternally used value only

rv-store-only(2), @ -- only relevant for storage

rv-no-recording(3), O -- not relevant for recording

rv-phys-ev-ind(4), / -- metric represents a physiological trigger (not a value)

rv-btb-metric(5), {S; -- metr!c is calculegded for each beat or breath,

-- not time-averag
rv-app-specific(8), Q -- dedicated application required to interpret the metric
rv-service(9) -- metric isintended for service or diagnostic purposes

Q..

- The Metric-Calibration attribute defines calibration ﬁ}h@ds and times
-- NOTE--Multiple entries allowed

MetricCalibration ::= SEQUENCE OF MetricCalEntry @

MetricCalEntry ::= SEQUENCE { 0
cal-type MetricCaType, @
cal-state MetricCal State, )
ca-time AbsoluteTime @
} /(“9
MetricCalType ::= INT-U16 { /é
cal-unspec(0),
cal-offset(1), -- offset calibration O
cal-gain(2), -- gain calibration 6
cal-two-point(3) -- two-point calibration }

}

}

MetricCalState ::= INT-U16 { @L

not-calibrated(0), 0
cal-required(1),
calibrated(2)

-- Ordered list of measurement sites, e.g., EEG electrode positions

SiteList ::= SEQUENCE OF OID-Type -- entries are from body site nomenclature partition

-- Site list may also refer to external nomenclatures to specify measurement sites
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SiteListExt ::= SEQUENCE OF ExtNomenRef

-- Metric-Source-List attribute is an ordered list of metric OIDs

MetricSourcelist ::= SEQUENCE OF OID-Type -- OIDs from VMO:: Type or Metric-1d-Partition partition

-- Vmo-Source-List attribute defines references to other VMO-derived objects that are used as sources
-- of thismetric (thisis an ordered list)

VmoSoury)\q ::= SEQUENCE OF VmoSourceEntry

VmoSourcel ::= SEQUENCE {
vmo-type OID-Type, -- from object-oriented nomenclature partition
glb-handle GLB-HANDLE

) (04

-- Measurement-Status attkl defines the state of the measurement; used by derived classes

MeasurementStatus ::= BITS-

invalid(0),
questionable(1), O/

not-available(2), i

calibration-ongoing(3), {9

test-data(4), Q

demo-data(5),

validated-data(8), 0 -- relevant, e.g., in an archive

early-indication(9), 7 -- early estimate of value

msmt-ongoing(10), @ indicates that a new measurement is just being taken
jsodic)

msmt-state-in-alarm(14), %ﬂ% that the metric has an active alarm condition

msmt-state-al-inhibited(15) -- yc supports alarming, and alarms are turned off

- (0 )

?_ %

-- In anumber of derived metrics, specification of rangesis necessar@
-- A typefor thisis defined here in the base class Q/‘

;bsol uteRange ::= SEQUENCE { Q/
Q

lower-value FLOAT-Type,

upper-vaue FLOAT-Type O/

} é

-- Metric measure is used for attributes that have a value and a dimension &

MetricMeasure ::= SEQUENCE { L
value FLOAT-Type, d\
unit-code OID-Type -- from dimensions nomenclature partition

}

7.3.4.2 Behavior
The Metric object does not define any special methods.
7.3.4.3 Notifications

The Metric object does not emit any special notifications.

Copyright © 2004 ISO/IEEE. All rights reserved.
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7.3.5 Numeric object

Object: Numeric

Description: “The Numeric object represents numerical measurements and status information, e.g.,
amplitude measures, counters.”

Derived From: Metric

Name Binding: Handle (VMO inherited)

Registered As: MDC_MOC_VMO_METRIC_NU

7.3.5.1 Attributes

The Numeri %‘t class defines the attributesin Table 7.11.
(x

%

Table 7.11—Numeric object class attributes

Attribute name G}IibutelD Attribute type Remark Qualifier
kd
Nu-Observed- M DC_A@V U_VAL | NuObsValue Example: measurement value; c?
Value _0OBS @ should also contain validity
/5 information to be useful.
//f .

Compound-Nu- MDC_ATTR_NU€ ,+ | NuObsValueCmp | Used when multiplevaluesare | C
Observed-Value | CMPD_VAL_OBS {9 represented in asingle

Numeric object. (Structureis

(9 compound.)
Absolute-Time- MDC_ATTR_TIME_ }@I uteTime Time of observation (0]
Stamp STAMP _ABS /2\ (timestamp).
. - Vv
RelativeTime- | MDC_ATTR TIME_ | RelatiVefime o)
Stamp STAMP_REL /IQ
HiRes-Time- MDC_ATTR_TIME_ HighR&sReI\ a@ High-resolution timestamp. (0]
Stamp STAMP_REL_HI_RES | tiveTime Pt
Nu-Measure- MDC_ATTR_NU_ AbsoluteRange &’@)tenti al measurement range. (0]
Range RANGE_MSMT
&,

Nu- MDC_ATTR_NU_ AbsoluteRange Ph@l gical reasonablerange | O
Physiological- RANGE_PHYSIO (notﬁhisis not an alarm-
Range ingr /
Nu-Measure- MDC_ATTR_NU_ FLOAT-Type Resol uti onQ&surement; (0]
Resolution MSMT_RES minimum dif ce between

two observed valg
Display- MDC_ATTR _DISP_ DispResolution Used when differm‘éol ion | O
Resolution RES is needed when value i&

displayed.

V’
Accuracy MDC_ATTR_NU_ FLOAT-Type Maximum deviation of actlga[U ) (0]
ACCUR_MSMT value from reported observi
value (if it can be specified).

8Exactly one observed value type shall be present as defined by the Metric-Specification attribute.

The Numeric object class defines in Table 7.12 the attribute groups or extensions to inherited attribute

groups.
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Table 7.12—Numeric object class attribute groups

(extensible amén/g group)
§

04
%,
2

Attribute group Attributegroup ID Group elements
VMO Satic Context Group MDC_ATTR_GRP_VMO_ | fromVMO:
(extensibl e attribute group) STATIC Type, Handle
from Metric:
Metric-Specification, Max-Delay-Time
from Numeric:
VM O Dynamic Context MDC_ATTR_GRP_VMO_ | fromVMO:
Group }\ DYN Label-String
from Metric:

D
Q
%,

Vmo-Source-List, Metric-Source-List, Unit-
Code, Unit-Label String, Msmt-Site-List, Body-
Site-List, Metric-Status, Measure-Period,
Averaging-Period, Start-Time, Stop-Time,
Measure-Mode, Metric-Calibration, Color,

M easurement-Status, Metric-1d, Metric-1d-Ext,
Metric-Info-Label String, Substance, Substance-
LabelString

from Numeric:

Nu-M easure-Range, Nu-Physiological-Range,
Accuracy, Nu-Measure-Resolution, Display-

Resolution
Metric Observed Value Group | MDCMITTR_GRP_ from Metric:
(extensible attribute group) METRI C@L_OBS Metric-ld-Partition
from Numeric:

@ Value, Absolute-Time-Stamp, Relative-Time-

Nu-Observed-Va ue, Compound-Nu-Observed-

Stamp, HiRes-Time-Stamp

The following type definitions apply:

-- consistency with minimal overhead

NuObsValue ::= SEQUENCE {

.
%
&

-- Nu-Observed-Value attribute always includes identification, ﬁat%di mension to ensure

@/&
-- from VMO::Type or M@

metric-id OID-Type, {c-1d-Partition partition
state MeasurementStatus,
-- defined in Metric baseclg
unit-code OID-Type, -- from dimensions nomenclat tition
value FLOAT-Type j
} 6\&
-- Observed vaue for compound numerics 0

NuObsValueCmp ::= SEQUENCE OF NuObsValue

-- Display-Resolution attribute is the value representation on a display (may be lower resolution)
DispResolution ::= SEQUENCE {

pre-point INT-US, -- digits before decimal point

post-point INT-U8 -- digits after decimal point
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7.3.5.2 Behavior

The Numeric object does not define any special methods.
7.3.5.3 Notifications

The Numeric object does not generate any specia notifications.

7.3.6 SampleArray object

%,

Object: Sample Array
Description: 63 “The Sample Array object is the base class for metrics that have agraphical, curve type
presentation and, therefore, have their observation values reported as arrays of data
O’ points by communicating systems.”
Derived From: O Metric
Name Binding: O Handie (VMO inherited)
Registered As: C_MOC_VMO_METRIC_SA

>

The Sample Array object class defi nes;ﬁ’\attri butesin Table 7.13.

7.3.6.1 Attributes

Table 7.13—Sa?p)6&rray object class attributes

ra)
Attribute name Attribute D Att% type Remark Qualifier
R
Sa-Observed- MDC _ATTR_SA VAL | SaObsV Example: array of measure- c?
Value _OBS é ment values.
&
Compound-Sa MDC_ATTR_SA_ SaObsVaueCmp > C
Observed-Value CMPD_VAL_OBS &
Sa-Specification | MDC_ATTR_SA_ SaSpec ¢ description of sample M
SPECN @23 sample types.
Compression MDC_ATTR_ PrivateOid Defin tential compression | O
COMPRES agorith
o
Scale-and- MDC_ATTR_SCALE_ | ScaleRangeSpec8 | Defines map;?between sam- | M
Range- SPECN_18 ScaleRange- ples and actuaPvalyes as well
Specification MDC_ATTR_SCALE_ | Specl6 as measurement és : type
SPECN_116 ScaleRange- depends on samlee.
MDC_ATTR_SCALE_ | Spec32
SPECN_I32 /
Sar MDC _ATTR SA_ ScaledRange8 For optimum display scali QKG) @)
Physiological- RANGE_PHYS 18 ScaledRangel6 the physiologically meaning-
Range MDC_ATTR_SA_ ScaledRange32 ful rangeis specified.
RANGE_PHYS 116
MDC_ATTR SA_
RANGE_PHYS 132
Visua-Grid MDC_ATTR_GRID_ SaVisua Grid8 Defines gridline positions on (0]
VIS I8 SaVisuaGrid16 displays and recorders; type
MDC_ATTR_GRID_ SaVisualGrid32 depends on sample size.
VIS 116
MDC_ATTR_GRID_
VIS 132
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Table 7.13—Sample Array object class attributes (continued)

Attribute name Attribute D Attributetype Remark Qualifier
Sa-Calibration- MDC_ATTR_SA SaCalData8 Definespositionsof caibration | O
Data CALIB_I8 SaCalDatal6 markers on display and record-

MDC_ATTR_SA SaCalData32 ers; type depends on sample

CALIB_116 size.

MDC_ATTR SA_

CALIB_132
Filter- /\ MDC_ATTR FILTER_ | SaFilterSpec 0
Specificati on6 . SPECN
Filter-Label- /dDM DC ATTR FILTER | OCTET STRING | Text label of an active filter, o}
String ngL_ST RING eg., "Butterworth” or “Linear-

/o Phase.

Sa-Signal- MB@TTR_SA_ SaSignal- Maximum signal frequency. 0
Frequency FRE Freguency
Sa-Measure- M DC_A‘( _ FLOAT-Type (0]
Resolution MSMT_RE
Sa-Marker-List M DC_ATTR_Q{ MarkerListSaval8

MARKER LIST §8 ,* | MarkerListSa

MDC_ATTR SA_ @ Val16

MARKER_LIST 116 arkerListSa-

MDC_ATTR SA_ QWal32

MARKER _LIST 132

8Exactly one observed value type shall be present ;%&d by the Metric-Specification attribute.

The Sample Array object class definesin Table 7.14%1% bute groups or extensions to inherited attribute
groups.

Table 7.14—Sample Array object@s attribute groups

S
Attribute group Attribute group ID O Group elements
VMO Satic Context Group | MDC_ATTR_GRP_ fromVMO: “ A
(extensible attribute group) VMO_STATIC Type, Handle @
from Metric: /
M etric-Specification, <Delay-Time
from Sample Array:
Sa-Specification, Compre% Sa-Marker-List
VMO Dynamic Context MDC _ATTR_GRP_ fromVMO: ‘}
Group VMO_DYN Label-String
(extensible attribute group) from Metric:
Vmo-Source-List, Metric-Source-Li -Code, Unit-

Label String, Msmt-Site-List, Body-Sitg¢L\s), Metric-
Status, Measure-Period, Averaging-PeriOdf] Start-Time,
Stop-Time, Measure-Mode, Metric-Cdlibration, Color,
Measurement-Status, Metric-1d, Metric-1d-Ext, Metric-
Info-Label String, Substance, Substance-L abel String
from Sample Array:

Scale-and-Range- Specification, Sa-Physiological-
Range, Visual-Grid, Sa-Calibration-Data, Filter-Specifi-
cation, Filter-Label-String , Sa-Signal-Frequency, Sa-

M easure-Resolution
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Table 7.14—Sample Array object class attribute groups (continued)

Attribute group Attribute group ID Group elements
Metric Observed Value MDC _ATTR_GRP_ from Metric:
Group METRIC_VAL_OBS Metric-1d-Partition
(extensible attribute group) from Sample Array:
Sa-Observed-Va ue, Compound-Sa-Observed-Va ue

The followi e definitions apply:
/0
-- S&Observec&l ue attribute
SaObsVaue ::= SI%VCE {
metric-id OID-Type, -- from VMO::Type or Metric-1d-Partition partition
state O MeasurementStatus,
-- defined in Metric object
array z OCTET STRING
}

_ Q

- Compound-Sa-Observed-Value attﬂ)ﬁ}-ls the compound observed value

SaObsVaI ueCmp ::= SEQUENCE OF bsvalue

-- Sa-Specification attribute ’O/p,
SaSpec ::= SEQUENCE { @
array-size INT-U16, ber of samples per metric update period

}

sample-type SampleType,

flags SaFlags Qé
&

Sampl e type describes one sample in the observed value array %

Sampl eType ::= SEQUENCE {

sample-size INT-US, -- eg., 8 for 8-hit 16 for 16-bit samples,
-- shall be divisible b
significant-bits INT-U8 -- defines significant bi Qne sample
{ signed-samples(255)} --if valueis 255, the signed; dl bitsare

-- significant; samples are i 66(1 in twos complement

} }

-- SaFlags data type defines additional wave form properties &L

SaFlags ::= BITS-16 { g&p
smooth-curve(0), -- for optimum display, use a smoothing al hm
delayed-curve(1), -- curve is delayed (not real time)
static-scale(2), -- ScaleRangeSpec does not change
sa-ext-val-range(3) -- the nonsignificant bits in a sample are not O,

}

-- e.g., when they are used for annotations or markers;
-- the receiver must apply a bit mask to extract the
-- significant bits from the sample

-- Specification of an applied signal filter
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SaFilterSpec ::= SEQUENCE OF SaFilterEntry

SaFilterEntry ::= SEQUENCE {

filter-type INT-U16 { other(0), low-pass(1), high-pass(2), notch(3) },
filter-frequency FLOAT-Type,
filter-order INT-116, -- e.g., -1. 6 dB/octet

}

-- Scale-and-Range-Specification attribute describes a relation between scaled values and absolute values;
-- dependi;zn the sample size, multiple attribute types exist

--NOTE ave does not represent absolute values, the absolute value fields should contain a special value;
--if the j#i cation attribute indicates signed samples, the scaled values have to be interpreted as
-- signed va
ScaleRangeSpec8 QUENCE {
|lower-absol ute- FLOAT-Type,
upper-absol ute-v FLOAT-Type,

lower-scal ed-value O INT-US,
upper-scaled-value INT-U8
}

ScaleRangeSpecl6 ::= SEQUE

lower-absolute-value T;Type,
upper-absolute-value FLOML-TVpe,
lower-scaled-value INT- ,
upper-scaled-value INT-U 16@
ScaleRangeSpec32 ::= SEQUENCE { ,O/"
lower-absol ute-value FLOAT-Type, @
upper-absolute-value FLOAT-Type, L .
lower-scaled-value INT-U32, /

upper-scaled-value INT-U32 Qe

-- Visual-Grid attribute defines grid lines at different levels of grid . if the Sa-Specification attribute
-- indicates signed samples, the scaled values have to be interpreted & sitined values
SaVisual Grid8 ::= SEQUENCE OF SaGridEntry8 /("9
SaGridEntry8 ::= SEQUENCE { /é
absolute-value FLOAT-Type,
scaled-value INT-US, O

level INT-U8 6

} Z
SaVisua Grid16 ::= SEQUENCE OF SaGridEntry16 Q
SaGridEntry16 ::= SEQUENCE {

absolute-value FLOAT-Type,

scaled-value INT-U16,

level INT-U16
}

SaVisual Grid32 ::= SEQUENCE OF SaGridEntry32

SaGridEntry32 ::= SEQUENCE {

absolute-value FLOAT-Type,
scaled-value INT-U32,
level INT-U16
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-- Sa-Calibration-Data attribute defines calibration markers on a display or on arecording strip; if the
-- Sa-Specification attribute indicates signed samples, the scaled values have to be interpreted as signed values

SaCalData8 ::= SEQUENCE {

lower-absolute-value FLOAT-Type,
upper-absol ute-value FLOAT-Type,
lower-scaled-value INT-US,
upper-scal ed-value INT-US,
increment INT-U16, -- scaled value for each step of the stair
cal-typ SaCalDataType
}
2
SaCalDatal 6 #4SEQUENCE {
lower-absomte-value FLOAT-Type,
upper-absol ut e FLOAT-Type,
lower-scal ed-v @ INT-U16,
upper-scaled-valu O INT-U16,
increment O INT-U16, -- scaled value for each step of the stair
cal-type SaCalDataType
) 0;@
SaCalData32 ::= SEQUENCE {
lower-absolute-value T;Type,
upper-absolute-value FLOML-TVpe,
lower-scaled-value INT- .
upper-scaled-value INT-U3
increment INT-U32, -- scaled value for each step of the stair
cal-type SaCal Data'l}@
! ®
SaCalDataType ::= INT-U16 { L .
bar(0), - ay acalibration bar
stair(1) - acalibration stair
}

-- Sa-Signal-Frequency attribute specifies the signal frequency @O
.

SaSignalFrequency ::={
low-edge-freq FLOAT-Type,
high-edge-freq FLOAT-Type -- both in hertz Q/(
} o

] og

-- Sa-Physiol ogical-Range attribute data types Q
-- If the Sa-Specification attribute indicates signed samples, the scaled values have to ﬁpreted assigned values

ScaledRange8 ::= SEQUENCE { &
lower-scaled-value INT-US, L
upper-scal ed-value INT-U8 0

ScaledRangel6 ::= SEQUENCE {
lower-scaled-value INT-U16,
upper-scal ed-value INT-U16

ScaledRange32 ::= SEQUENCE {
lower-scaled-value INT-U32,
upper-scaled-value INT-U32
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-- Sa-Marker-List attribute allows the definition of special sample values to mark or annotate certain
-- conditions directly in the sample value; the special sample value may be afull value or a bit mask,
-- depending on the marker ID; in any case, the sample value may use bits outside the normal range
-- (as defined by the SampleType:: significant-bits) only if the SaFlags::sa-ext-val-range flag is set

MarkerListSaval8 ::= SEQUENCE OF MarkerEntrySaval8

MarkerEntrySaval8 ::= SEQUENCE {
marker-id OID-Type, -- from VMO::Type or Metric-1d-Partition partition
marker-val INT-US8, -- avalue or hit mask depending on marker-id

unus% INT-U8 -- for alignment
}

*
MarkerListsa@nﬁ := SEQUENCE OF MarkerEntrySaval 16

MarkerEntrySaval{p¥= SEQUENCE {
marker-id O OID-Type, -- from VMO::Type or Metric-1d-Partition partition
marker-val % INT-U16 -- avaue or bit mask depending on marker-id

}

MarkerListSaval32 ::= SEQ%E OF MarkerEntrySaval 32

MarkerEntrySaval32 ::= SEQU Erﬂ@g(
marker-id OID-Type, -- from VMO::Type or Metric-1d-Partition partition
marker-val INT@ -- avalue or hit mask depending on marker-id

} S

7.3.6.2 Behavior
Qu
The Sample Array object does not define any spec@ﬁethods
/&

7.3.6.3 Notifications @

The Sample Array object does not generate any special notlf@ons.

7.3.7 Real Time Sample Array object %

Object: Real Time Sample Array Q/\

Description: “The Rea Time Sample Array object is asamp@r that represents areal-time
continuous waveform.” /@/

Derived From: Sample Array @

Name Binding: Handle (VMO inherited) O

Registered As: MDC_MOC_VMO_METRIC_SA_RT 6

7.3.7.1 Attributes &

The Real Time Sample Array object class defines the attributesin Table 7.15. 0

Table 7.15—Real Time Sample Array object class attributes

Attribute name Attribute D Attribute type Remark Qualifier

Sample-Period MDC_ATTR_TIME_ RelativeTime Example: in (parts of) M
PD_SAMP milliseconds.

Sweep-Speed MDC_ATTR_SPD_ MetricMeasure Example: millimeters per (0]
SWEEP_DEFAULT second.
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Table 7.15—Real Time Sample Array object class attributes (continued)

Attribute name

Attribute D

Attributetype

Remark Qualifier

Average-
Reporting-Delay
_AVG

MDC_ATTR_
REPORTING_DELAY

RelativeTime

Indicates the average time (0]
between when thefirst element
in an array update was sampled
and when the FastPeriCfg-
Scanner event report was
generated (i.e., the event report
timestamp).

/dP‘O,
o)

, MDC_ATTR_SAMPLE
TIME_SYNC

RelativeTime

Indicates the precise sample C
time of thefirst element in an
array update. Optiond if the
Average-Reporting-Delay
atribute is present; out of the
scope of this standard
otherwise,

HiRes-Sample- MDC_A

Time-Sync

_TIME_S

SAMPLE
HIRES

G
&

HighRes-
RelativeTime

L_N

Indicates the precise sample C
time of thefirst element in an
array update. Optiond if the
Average-Reporting-Delay
attribute is present; out of the
scope of this standard
otherwise.

NOTE—Together with the Average-Reporti ng—E@ﬁtribute, the Sample-Time-Sync or HiRes-Sample-Time-Sync

attribute can be used to accurately specify specific sam

attributes should be reported by an episodic scanner L .

When reporting is first started and
Periodically after that start at a frequency that ensu
time correlation with a single waveform sample.

See also 6.7.5 for the definition of the FastPeriCfgScanner object cl

mes. The Sample-Time-Sync and HiRes-Sample-Time-Sync

'@Eat time drift/clock skew will not compromise precise

The Real Time Sample Array object class defines in Table 7.16@91tri bute groups or extensions to inher-

ited attribute groups.

S,

Table 7.16—Real Time Sample Array object class @bute groups

Attribute group

Attributegroup ID

VMO Satic Context Group
(extensible attribute group)

MDC_ATTR_GRP_VMO_
STATIC

Qv

Grq@ements
fromVMO: S
Type, Handle

from Metric: &

Metric-Specification, Max-D \ne

from Sample Array:

Sa-Specification, Compression, Sa-Marker-List
from Real Time Sample Array:

Sample-Period, Sweep-Speed, Average-
Reporting-Delay
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Table 7.16—Real Time Sample Array object class attribute groups (continued)

Attribute group Attributegroup ID Group elements
VMO Dynamic Context MDC_ATTR_GRP_VMO_ | fromVMO:
Group DYN Label-String
(extensible attribute group) from Metric:

Vmo-Source-List, Metric-Source-List, Unit-
Code, Unit-Label String, Msmt-Site-List, Body-
Site-List, Metric-Status, Measure-Period,

)\ Averaging-Period, Start-Time, Stop-Time,
Measure-Mode, Metric-Calibration, Color,
6 . M easurement-Status, Metric-1d, Metric-1d-Ext,
7 Metric-Info-L abel String, Substance, Substance-
Qp LabelString

from Sample Array:
Scale-and-Range-Specification, Sa-

OO Physiological-Range, Visual-Grid, Sa-
2

Calibration-Data, Filter-Specification, Filter-

Label-String, Sa-Signal-Frequency, Sa

) M easure-Resol ution

@ From Real Time Sample Array:
)

Sample-Time-Sync, HiRes-Sample-Time-Sync

Metric Observed Value Group M,D)C(ATTR_GRP_ from Metric:
(extensibl e attribute group) M ET@V L_OBS Metric-1d-Partition
from Sample Array:
Q Sa-Observed-Value, Compound-Sa-Observed-
Vaue

"=
No additional type definitions apply. QL/o

7.3.7.2 Behavior Q@

The Real Time Sample Array object does not define any spe&Q@thods.
7.3.7.3 Notifications Q/,
The Real Time Sample Array object does not generate any specia notifi

7.3.8 Time Sample Array object

iy
@&6
v

Object: Time Sample Array

Description: “The Time Sample Array object is a sample array that represen ontinuous wave-
forms (i.e., awave snippet).”

Derived From: Sample Array 0

Name Binding: Handle (VMO inherited)

Registered As: MDC_MOC_VMO_METRIC SA T

7.3.8.1 Attributes
The Time Sample Array object class defines the attributesin Table 7.17.
The Time Sample Array object class defines in Table 7.18 the attribute groups or extensions to inherited

attribute groups.
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Table 7.17—Time Sample Array object class attributes

Attribute name Attribute D Attribute type Remark Qualifier
Absolute-Time- MDC_ATTR_TIME_ AbsoluteTime Time of observation (0]
Stamp STAMP_ABS (timestampy).
Relative-Time- MDC_ATTR_TIME_ RelativeTime (0]
Stamp STAMP_REL
HiRes-Time- MDC_ATTR_TIME_ HighRes- High-resolution timestamp. (0]
Stamp )\/ STAMP_REL_HI_RES | RelativeTime
Sampl e-Peri 00/‘ MDC_ATTR_TIME_ RelativeTime Example: in (parts of) M

(YPD_SAMP milliseconds.
Sweep-Speed . ATTR_SPD_ MetricMeasure Example: millimeters per (0]

P_DEFAULT second.
Tsa-Marker-List MD TR TSA MarkerListRelTim | Marks positionsin wave (0]
MAR IST snippets.
Z

Table 7.18—T@§ample Array object class attribute groups
*

Attribute group

ya
LA
adSdute group ID
PRa N

Group elements

VMO Satic Context Group
(extensible attribute group)

MDC_ATPR_GRP VMO_
STATIC ,((S

ATI /&
A

/0
S
2

\d

fromVMO:

Type, Handle

from Metric:

Metric-Specification, Max-Delay-Time

from Sample Array:

Sa-Specification, Compression, Sa-Marker-List
from Time Sample Array:

Sample-Period, Sweep-Speed

Group

VMO Dynamic Context

(extensible attribute group)

MDC_ATTR_GRP_VMO_ {
DYN

-@R0rce-List, Metric-Source-List, Unit-

Code, abel String, Msmt-Site-List, Body-
Site-List, ic-Status, Measure-Period,
Averaging-Réjed, Start-Time, Stop-Time,
Measure-Mo ric-Calibration, Color,

M easurement- Metric-1d, Metric-1d-Ext,
Metric-Info-L abel S, Substance, Substance-
LabelString

from Sample Array: }

Scal e-and-Range-Specifi
Physiological-Range, Visual-
Calibration-Data, Filter-Specit
Label-String, Sa-Signal-Frequ
Measure-Resol ution

Metric Observed Value Group
(extensible attribute group)

MDC_ATTR GRP_
METRIC_VAL_OBS

from Metric:

Metric-ld-Partition

from Sample Array:

Sa-Observed-Value, Compound-Sa-Observed-
Vaue

from Time Sample Array:
Absolute-Time-Stamp, Relative-Time-Stamp,
HiRes-Time-Stamp, Tsa-Marker-List
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The following type definitions apply:

-- TsaMarker-List attribute can be used to mark certain time points in the wave snippet; the first sample
--isat relativetime 0

MarkerListRel Tim ::= SEQUENCE OF MarkerEntryRel Tim
MarkerEntryRel Tim ::= SEQUENCE {

marker-jd OID-Type,
markg}we

RelativeTime
} .

7.3.8.2 Behavi&s\

-- from VMO::Type or Metric-1d-Partition partition

The Time Sample Arr ject does not define any special methods.

%,

The Time Sample Array object (%Ot generate any special notifications.

7.3.8.3 Notifications

7.3.9 Distribution Sample Array%ct

Object: Distribution Array

Description: “The Distributiol le Array object isasample array that representslinear value dis-
tributionsin the f arrays containing scaled sample values. The index of avalue
within an observatior@ denotes aspatial value, not atime point. Thus, the observed
vaue array can be con an x-y coordinate system where the y axis is specified by
the attributes inherited fr Metric object and the x axisis specified by attributes
defined in the Distribution e Array object.”

Derived From: Sample Array

Name Binding: Handle (VMO inherited)

Registered As:

7.3.9.1 Attributes

The Distribution Sample Array object class defines the attributesin T@ .19.

MDC_MOC VMO_M ErRlc_SA@
O@
«

Table 7.19—Distribution Sample Array object clasgﬁisbutes

Attribute name Attribute D Attribute type Remanl»k : Qualifier
Absolute-Time- MDC_ATTR_TIME_ AbsoluteTime Time of observation \ L (0]
Stamp STAMP_ABS (timestamp). O\
y 2

Relative-Time- MDC_ATTR_TIME_ RelativeTime \ O (0]
Stamp STAMP_REL
HiRes-Time- MDC_ATTR_TIME_ HighRes- High-resolution timestamp. (0]
Stamp STAMP_REL_HI_RES | RelativeTime
Distribution- MDC_ATTR_RANGE_ | DsaRangeSpec Maps array index to absolute M
Range- DISTRIB value.
Specification
x-Unit-Code MDC_ATTR_UNIT_ OID-Type Appliesto x axis. (0]

CODE_X
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Table 7.19—Distribution Sample Array object class attributes (continued)

Attribute name Attribute 1D Attribute type Remark Qualifier
x-Unit-Label- MDC_ATTR_UNIT_ OCTET STRING | Appliesto x axis. o]
String LABEL_STRING_X
Dsa-Marker-List | MDC_ATTR_DSA_ MarkerListIndex User to mark positionsin Dis- (0]
MARKER_LIST tribution Sample Array object
samples

A

The Distributi ple Array object class definesin Table 7.20 the attribute groups or extensions to inher-
ited attribute gréq§d

04

Table Y%Distribution Sample Array object class attribute groups

<
Attribute group :2> Attributegroup ID Group elements

VMO Satic Context Group C ATTR_GRP_ VMO_ | fromVMO:
(extensibl e attribute group) Type, Handle

/‘ from Metric:

(Si Metric-Specification, Max-Delay-Time
from Sample Array:
Q Sa-Specification, Compression, Sa-Marker-List
VMO Dynamic Context M DC_ATTI?_@E;VM O_ | fromVMO:
Group DYN Label-String
(extensibl e attribute group) QL from Metric:
/‘ VVmo-Source-List, Metric-Source-List, Unit-

@ Code, Unit-Label String, Msmt-Site-List, Body-
é Site-List, Metric-Status, M easure-Period,

* Averaging-Period, Start-Time, Stop-Time,
asure-Mode, Metric-Calibration, Color,
rement-Status, Metric-1d, Metric-1d-Ext,
i1 nfo-L abel String, Substance, Substance-

q

cal-Range¥isdal -Grid, Sa-Calibration-Data,

Filter-Speci n, Filter-Labe-String, Sa-
Signal-Frequ =5a-M easure-Resol ution
from Distributio le Array:
Distribution-Rang ification, x-Unit-Code,
x-Unit-Label-String

Metric Observed Value Group | MDC_ATTR_GRP_ from Metric: 6\

(extensible attribute group) METRIC _VAL_OBS Metric-ld-Partition L

from Sample Array:

Sa-Observed-Value, Compound@)bserved—
Vaue

from Distribution Sample Array:
Absolute-Time-Stamp, Relative-Time-Stamp,
HiRes-Time-Stamp, Dsa-Marker-List

The following type definitions apply:

-- Distribution-Range- Specification attribute defines the absolute value for the first and last array
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-- element; alinear scale is assumed here unless a specific compression scheme is defined
-- (last-vaue - first-value)/no.of .array elements == step width

DsaRangeSpec ::= SEQUENCE {

first-element-value FLOAT-Type,
|ast-element-value FLOAT-Type
}
-- DSA-Marker-List attribute allows the annotation of samples by referencing the sample with an index
MarkerLigflngex ::= SEQUENCE OF MarkerEntrylndex
*
MarkerEntryl = SEQUENCE {
marker-id OID-Type, -- from VMO::Type or Metric-1d-Partition partition
marker-index O INT-U16

} (@)
Q
7.3.9.2 Behavior 0

The Distribution Sample Array does not define any special methods.

@
The Distribution Sample Array object do&@ generate any special notifications.
%

7.3.9.3 Notifications

7.3.10 Enumeration object

Object: Enumeration .

Description: “The Enumeration object rep( ts status information and/or annotation information.
Observation values may be p% in the form of normative codes (that are included
in the nomenclature defined in andard or in some other external nomenclature) or
in the form of free text.”

Derived From: Metric 0

Name Binding: Handle (VMO inherited) ®

Registered As: MDC_MOC_VMO_METRIC_ENUM O

Q
%

The Enumeration object class defines the attributes in Table 7.21. ®O,

7.3.10.1 Attributes

Table 7.21—Enumeration object class attributesﬁ

Attribute name Attribute 1D Attribute type Remark » L{\ Qualifier
4

Enum-Observed- | MDC_ATTR VAL _ EnumObsVaue Either Enum-Observed-Val ués) C
Value ENUM_OBS or Compound-Enum-

Observed-Value shall be sup-

ported in one object instance.
Compound- MDC_ATTR_VAL_ EnumObsVval- Either Enum-Observed-Vaue C
Enum-Observed- | ENUM_OBS_CMPD ueCmp or Compound-Enum-
Vaue Observed-Value shall be sup-

ported in one object instance.
Absolute-Time- MDC_ATTR_TIME_ AbsoluteTime (0]
Stamp STAMP_ABS
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Table 7.21—Enumeration object class attributes (continued)

Attribute name Attribute 1D Attribute type Remark Qualifier
Relative-Time- MDC_ATTR_TIME_ RelativeTime (0]
Stamp STAMP_REL
HiRes-Time- MDC_ATTR_TIME_ HighRes- High-resol ution timestamp. (0]
Stamp STAMP_REL_HI_RES | RelativeTime
Enum-M easur MDC_ATTR_ENUM _ EnumMsmtRange | List of supported observed C
Range ; RANGE_MSMT value OIDs. Optiona if the
6 OID type (EnumVal::enum-
/’ obj-id) is used in the observed
dp value; out of the scope of this
Yy standard otherwise.
Enum-Measure- K/I/ ATTR_ENUM_ BITS-32 List of supported observed C
Range-Bit-String | RA MSMT BIT_ value bitsin the bit string data
STRI type. Optional if the bit string
type (EnumVal::enum-bit-str)
is used in the observed value;
@ out of the scope of this stan-
therwise.
) o dard otherwise.
Enum-Measure- MDC_ATTR_EN 6 °* | EnumMsmtRange | Associatestext strings with (0]
Range-Labels RANGE_MSMT_ Labels specific enumeration values.
LABELS p

The Enumeration object class defines in Table %he attribute groups or extensions to inherited attribute

groups.

7.
®

Table 7.22—Enumeration obje@lass attribute groups

Attribute group

Attributegroup ID

Group elements

VMO Satic Context Group
(extensibl e attribute group)

MDC_ATTR_GRP_VMO_
STATIC

eo'(( ion, Max-Delay-Time, Enum-
Measure-Ran S

Metric-Sp

VM O Dynamic Context
Group
(extensible attribute group)

MDC_ATTR_GRP_VMO_
DYN

from VMO: vé
L abel-String

from Metric: .}

Vmo-Source-List, Metri Wua, Unit-
Code, Unit-Label String, tA5ite-List, Body-
Site-List, Metric-Status, M iod,
Averaging-Period, Start-Time,
Measure-Mode, Metric-Calibratidf, ,
M easurement-Status, Metric-1d, Metric-1d-Ext,
Metric-Info-Label String, Substance, Substance-
LabelString

from Enumeration:

Enum-Measure-Range, Enum-Measure-Range-
Bits
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Table 7.22—Enumeration object class attribute groups (continued)

Attribute group Attributegroup ID Group elements
Metric Observed Value Group | MDC_ATTR_GRP_ from Metric:
(extensibl e attribute group) METRIC_VAL_OBS Metric-1d-Partition

from Enumeration:

Enum-Observed-Value, Compound-Enum-
Observed-Value, Absolute-Time-Stamp,
Relative-Time-Stamp, HiRes-Time-Stamp

A

e

The following e definitions apply:

-- Enum-Observeu% attribute

EnumObsValue ::= SE CE{
metric-id OID-Type, -- from VMO::Type or Metric-1d-Partition partition
state @ MeasurementStatus,
value @numVal -- supports different value data types

}

-- The enumeration value data type iszu{?iolo provide different specific observation data types as follows
-- (Note that the type of measurement i @ded in the top level structure EnumObsVal::metric-id)

-- enum-obj-id: Q used to communicate ametric OID, e.g., as an annotation or
-- other event defined in the VMO::Type or Metric-ld-Partition
-- 0/‘ partition

-~ enum-text-string: sed to communicate a free text string (e.g., a status message)
--  enum-external-code: to provide the code of an external nomenclature (e.g.,

-- be used for procedure codes not covered in the

-- st nomenclature)

-~ enum-hit-str: for éﬂbit string values; the bit string data type must be

-- defin arately, e.g., in the nomenclature or in a

-- device-spgeMjc standard

--  enum-record-metric/oo: alowst ification of additional datatypesby a

from the VMO:: Type or

-- Metric-Id-Partiti@fiRartition; the appended data type must be
i /Gy, iN @ device-specific standard

--  enum-numeral: used to provide nul Wumerated values that must be

-- defined separately, e. device-specific standard;

-- thistypeis not to be U% numeric measurements

EnumVal ::= CHOICE { O
enum-obj-id [1] OID-Type, -- from VMO::Type or Metric- tition partition
enum-text-string [2] OCTET STRING
-- free text
enum-external-code [8] ExtNomenRef,
-- code defined in other coding system L
enum-bit-str [16] BITS-32, -- bit string
enum-record-metric [33] EnumRecordMetric,

-- record type defined by 1D from VMO:: Type or
-- Metric-ld-Partition partition
enum-record-00 [34] EnumRecordOo,
-- record type defined by 1D from object-oriented
-- nomenclature partition
enum-numeral [64] INT-U32 -- enumerated integer value
}

-- Record data type with structure and contents defined by anomenclature ID from the VMO::Type or
-- Metric-l1d-Partition partition
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EnumRecordMetric ::= SEQUENCE {
record-type-code OID-Type, -- from VMO::Type or Metric-1d-Partition partition
record-data ANY DEFINED BY record-type-code

}

-- Record data type with structure and contents defined by a nomenclature ID from the object-oriented
-- nomenclature partition

EnumRecordOo ::= SEQUENCE {

record-jpRe-code OID-Type, -- must be from object-oriented nomenclature partition
recor d& ANY DEFINED BY record-type-code
} /2t

(y

-- Compound- Enu@ﬁserved-Val ue attribute is the compound observed value

EnumObsValueCmp ::@2U ENCE OF EnumObsValue

-- Enum-M easure-Range attri efines the set of potentia (i.e., legal) values of the Enum-Observed-Value
-- attribute (only allowed when 5Val ::enum-obj-id typeis used)

EnumMsmtRange ::= SEQUENCE Q?t .
(0] Dlase -- from VMO:: Type or Metric-ld-Partition partition

-- Enum-Measure-Range-L abel s attribute dg oth the set of potential (i.e., legd) values of the
-- Enum-Observed-Value attribute as well as el that can be associated with each enumeration value

EnumM smtRangelabels::= SEQUENCE OF Enurr%RangeLabel
*

EnumMsmtRangel abel ::= SEQUENCE { %
value EnumVal, -- jc enumeration setting
label OCTET STRING -- textuéTabel associated with value

}

7.3.10.2 Behavior

S,

The Enumeration object does not define any special methods. Q

oY

The Enumeration object does not generate any special notifications. 6

7.3.11 Complex Metric object 'L&

7.3.10.3 Notifications

Object: Complex Metric

Description: “The Complex Metric object acts as a container object for other M etr@ects
enabling reporting of the collection as a single semantic entity.”

Derived From: Metric

Name Binding: Handle (VMO inherited)

Registered As: MDC_MOC_VMO_METRIC_CMPLX

7.3.11.1 Attributes

The Complex Metric object class defines the attributesin Table 7.23.
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Table 7.23—Complex Metric object class attributes

Attribute name Attribute D Attribute type Remark Qualifier
Cmplx-Metric- MDC_ATTR_CMPLX_ | CmplxMetricinfo | Static attribute defining the M
Info INFO object types used in the
container.
Cmplx- MDC_ATTR_CMPLX_ | CmplxObsVaue M
Observed-Value | VAL_OBS
Cmplx-Dyn)hc MDC_ATTR_CMPLX_ | CmplxDynAttr Dynamic attributes of the (0]
6 , DYN_ATTR individual objects within the
Complex Metric object.
o
Cmplx-Static- C ATTR_CMPLX_ | CmplxStaticAttr Static attributes of theindivid- | O
Attr IC_ATTR ual objects within the Complex
Metric object.
&
Cmplx- M D(S' R_CMPLX_ | INT-U16 Mandatory if the Complex C
Recursion-Depth | RECU _DEPTH Metric object contains further
Complex Metric objects (e.g.,
@ recursion). If so, the attribute
O definesthe maximum recursion
/ depth.

Q

The Complex Metric object class shall set 1@\/1 etric::MetricSpec::structure::ms-struct::complex flag.

The Complex Metric object class defines iﬁ@ble 7.24 the attribute groups or extensions to inherited

attribute groups.

Table 7.24—Complex Metric o

L/.

%class attribute groups

Attribute group

Attributegroup ID~ §

Group elements

VMO Satic Context Group

(extensibl e attribute group) STATIC

MDC_ATTR_GRP_VMO_

VMO Dynamic Context
Group
(extensible attribute group)

DYN

MDC_ATTR_GRP_VMO_

Cmplx-Metric® pﬁmpl x-Static-Attr, Cmplx-
Recursion-Dept| &

fromVMO:

Label-String

p 2
from Metric:

Vmo-Source-List, MetricQ ist, Unit-

Code, Unit-Label String, Msnit= ist, Body-
Site-List, Metric-Status, Measul iod,
Averaging-Period, Start-Time, Stop-Time,
Measure-Mode, Metric-Calibration, Color,

M easurement-Status, Metric-1d, Metric-1d-Ext,
Metric-Info-Label String, Substance, Substance-
LabelString

from Complex Metric:

Cmplx-Dyn-Attr

Copyright © 2004 ISO/IEEE. All rights reserved.
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Table 7.24—Complex Metric object class attribute groups (continued)

Attribute group Attributegroup ID Group elements
Metric Observed Value Group | MDC_ATTR_GRP_ from Metric:
(extensibl e attribute group) METRIC_VAL_OBS Metric-1d-Partition

from Complex Metric:
Cmplx-Observed-Value

The followi e definitions apply:

*

- Z

-- Definitions fQ&mplx-M etric-Info attribute

CmplxMetricinfo ::= ENCE {
max-mplex-obs INT-US, -- maximum number of messages until all
O -- multiplexed elements are transmitted
z -- in the Metric Observed Value Group
NT-US8, -- maximum number of messages until all
-- multiplexed elements are transmitted
-- in the VMO Dynamic Context Group

max-mplex-dyn

cm-elem-info-list C ryEIeml nfoList
} ()
CmplxEleminfoList ::= SEQUENCE OF c@aemlnfo
CmplxEleminfo ::= SEQUENCE { @
class-id OID-Type, @
max-inst INT-US, umber of objects from type class-id
max-inst-comp INT-US, ber of compound objects from type class-id
max-comp-no INT-U8, -- jmum number of elements within a compound object
max-inst-mplex INT-US, -n of multiplexed objects within
-- max + max-inst-comp
max-str-size INT-U16 -- maxim ring size
} %

2

-- Cmplx-Observed-Val ue attribute, representing the hierarchy of contai@)A etric objects

CmplxObsValue ::= SEQUENCE {

cm-obs-cnt INT-US, -- sequence counter begl ith Owhen a
-- multiplex period begins

cm-obs-flags CmplxFlags,

cm-obs-elem-list CmplxObsElemList 6

} ‘L
CmplxFlags::=BITS-U8{ &
} L

cmplx-flag-reserved(0) -- for future extensions 0

CmplxObsElemList ::= SEQUENCE OF CmplxObsElem

CmplxObsElem ::= SEQUENCE {

cm-elem-idx INT-US,
cm-obs-elem-flgs CmplxObsElemFlags,
attributes AttributeList
}
CmplxObsElemFlags ::= BITS-8 {
cm-obs-elem-flg-mplex (0), -- the element will be multiplexed

cm-obs-elem-flg-is-setting (2),
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cm-obs-elem-flg-updt-episodic (4),
cm-obs-elem-flg-msmt-noncontinuous (5)

}

-- Cmplx-Dyn-Attr with the dynamic context data of the hierarchy of contained Metric objects

CmplxDynAttr ::= SEQUENCE {
cm-dyn-cnt INT-U8, -- sequence counter begins with O when a
-- multiplex period begins

unused INT-US,
cm-dyn3Rlem-list CmplxDynAttrElemList
e
*
CmplxDynA a&ynList == SEQUENCE OF CmplxDynAttrElem
CmplxDynAttrEl SEQUENCE {
cm-elem-idx-1 O INT-US, -- allows the definition, with cm-elem-idx-2, of arange

-- of elements where the dynamic attributes apply

cm-elem-idx-2 OO INT-US,

attributes AttributeList
}

-- Cmplx-Static-Attr with the stati%g data of the hierarchy of contained Metric objects
®

CmplxStaticAttr ::= SEQUENCE {

cm-static-elem-list Cmplet@AttrEl emList
}
CmplxStaticAttrElemList ::= SEQUENCE OF%SaticAttrElem
CmplxStaticAttrElem ::= SEQUENCE { L .
cm-elem-idx-1 INT-US8, --@s the defintion, with cm-elem-idx-2, of arange
- ents where the static attributes apply
cm-elem-idx-2 INT-US,
attributes Attributelist -- only statjegttributes as defined for metric specialization are
- allow@(i .e., N0 VMO or Metric object attributes)
} 2
7.3.11.2 Behavior @
)
The Complex Metric object does not define any special methods. %
7.3.11.3 Notifications O
The Complex Metric object does not generate any special notifications. }
7.3.12 PM-Store object Q
Object: PM-Store
Description: “The PM-Store object provides long-term storage capabilities for metric data. It con-

tains a variable number of PM-Segment objects that can be accessed only through the
PM-Store object.”

Derived From: VMO
Name Binding: Handle
Registered As: MDC_MOC VMO _PMSTORE

7.3.12.1 Attributes

The PM-Store object class defines the attributesin Table 7.25.
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Table 7.25—PM-Store object class attributes

Attribute name Attribute D Attribute type Remark Qualifier
Metric-Class MDC_ATTR_METRIC | OID-Type Object class of stored M

_CLASS metric(s).
Store-Sample- MDC_ATTR_METRIC | StoSampleAlg Method used to derive stored (0]
Algorithm _STORE_SAMPLE values from metric observed

ALG values.
Storage- Fory&\ MDC_ATTR_METRIC | StorageFormat Layout of stored datain PM- M

/s ,_STORE_FORMAT Segment objects.
L
Store-Capaci ty-/dpM DC_ATTR_METRIC | INT-U32 Maximum number of stored (0]
Count i ORE_CAPAC_ values.
7\

Store-Usage- MDWATTR_METRIC | INT-U32 Actual number of stored (0]
Count _ST SAGE_ values.

CNT

_ 2 . .
Operational - MDC_ATT @3_ Operationa State Indicates whether new sam- (0]
State STAT /) ples are currently stored.
r g

Sample-Period MDC_ATTR_TIMﬁf + | RelativeTime Used if values are sampled C

PD_SAMP Ve periodicaly.
Number-Of - MDC_ATTR_NUM_ (9\IT-U16 Currently instantiated PM- M
Segments SEG Segment objects contained in

/O/‘ the PM-Store object.

The PM-Store object class defines in Table 7.26 th

groups.

o

*
ibute groups or extensions to inherited attribute

2

Table 7.26—PM-Store object cl&%tribute groups

Vo)

Attribute group

Attributegroup ID

7,
Q/‘ Group elements

VMO Satic Context Group
(extensibl e attribute group)

MDC_ATTR_GRP_VMO_
STATIC

fromVM 9%

VMO Dynamic Context
Group
(extensibl e attribute group)

MDC_ATTR_GRP_VMO_
DYN

fromVMO:
L abel-String
from PM-Store:

Type, Handl
6

PM-Sore Attribute Group

MDC_ATTR GRP_
PMSTORE

from PM-Store:

&
from PM-Store: \
Metric-Class, StoreSampIeAﬁ m,
Storage-Format, Store-Capacit t, Store-

Usage-Count, Operational-State, ple-
Period, Number-Of-Segments

The following type definitions apply:

-- The storage type defines the structure of the Segment-Data attribute in all contained PM-Segment objects

1..255:
32768..65535:

76

range for normative formats
range for private formats
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--  other: reserved
StorageFormat ::= INT-U16 {

sto-t-nos(0),

sto-t-gen(l),

sto-t-nu-opt(2),
sto-t-rtsa-opt(3)

ISO/IEEE 11073-10201:2004(E)

-- implies general format (i.e., PM-Segment object;
--see7.3.13)

-- implies optimized Numeric object format

-- implies optimized Real Time Sample Array object format

}

-- Store- eAIgorlthm attribute describes how samples are derived

aosamplu? 3 INT-U16 {
st-alg-n

st-alg-movhag-average(1),

st-alg-recursivg(
st-alg-min-picl
st-alg-max-pick (4,

st-alg-median(5 O
} g-median(5) 0

2,

Q

The PM-Store object defines the met(ofj 4N Table 7.27.

(}

7.3.12.2 Behavior

Table 7.2Q3M—Store object methods

. roN _ .
Action Mode @Ion ID Action parameter Action result

Clear-Segments Confirmed mpc_AcfzEG SegmSelection (empty)

CLEAR )

- V‘ B .

Get-Segments Confirmed M DC_ACT_SEG{GEI SegmSelection SegmentAttrList
Get-Segment-Info Confirmed MDC_A CT_SEG_% SegmSelection Segment-

INFO A InfoList

7,
Q.
The following additional type definitions are needed:

-- SegmSel ection selects the PM-Segment objects that are subject to the method

SegmSelection ::= CHOICE {
all-segments [1] INT-U16,

segm-id-list

abs-time-range

[2] SegmidList,
[3] AbsTimeRange

}

-- SegmldList selects PM-Segment objects by 1D

SegmidList ::= SEQUENCE OF InstNumber

-- The time range alows selection of PM-Segment objects by time period

AbsTimeRange ::= SEQUENCE {

from-time AbsoluteTime,

Copyright © 2004 ISO/IEEE. All rights reserved.
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-- if thistypeis chosen to select ﬁé ts, the actua
-- contents of the field are "do not ' should be 0

§

77



ISO/IEEE 11073-10201:2004(E)

to-time

}

HEALTH INFORMATICS — POINT-OF-CARE MEDICAL DEVICE COMMUNICATION

AbsoluteTime

-- Get-Segments method returns alist of PM-Segment attribute lists that include the Segment-Data
-- attribute; the instance number is used to identify each segment

SegmentAttrList ::= SEQUENCE OF SegmentAttr

SegmentAtt ::= SEQUENCE {

-- Segment contents
-- objects except the

InstNumber,
AttributeList

ation as a result to the Get-Segment-Info returns all attributes of the PM-Segment

t-Data attribute; thisis useful to get just information about the contents

SegmentinfoList = SEQU@ OF Segmentinfo

Segmentinfo ::= SEQUENCE {
Seg-inst-no

seg-info
}

7.3.12.3 Notifications

?éﬁu ber,
Attr@;
©,

The PM-Store object does not generate any Speci a@ﬂl cations.

7.3.13 PM-Segment object %

Object: PM-Segment

Description: “The PM-Segment object represen tinuous time period in which ametricis
stored without any changes of relevant §C context attributes (e.g., scales, labels).
The PM-Segment object is contained in a ore object and is not directly accessible
by management services.” A

Derived From: Top

Name Binding: Instance Number (object not directly manageabl & #igtance number unique within a
single PM-Store instance)

Registered As MDC_MOC_PM_SEGMENT O’

7.3.13.1 Attributes 6‘}

The PM-Segment object class defines the attributesin Table 7.28. Q

Table 7.28—PM-Segment object class attributes

Attribute name Attribute D Attribute type Remark Qualifier
Instance-Number | MDC_ATTR_ID_ InstNumber M
INSTNO
Metric-Id MDC_ATTR_ID_ OID-Type ID of stored metric (from M
PHYSIO VMO:: Type or Metric-1d-
Partition partition).
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Table 7.28—PM-Segment object class attributes (continued)

ISO/IEEE 11073-10201:2004(E)

Attribute name Attribute 1D Attribute type Remark Qualifier
Metric-1d-Ext MDC_ATTR_ID_ ExtNomenRef Dynamic identification of the (0]
MSMT_EXT metric in adifferent nomencla-
ture or dictionary. Use of this
attribute severely limits
interoperability of applications.
Vmo-Global- MDC_ATTR_VMO_ GLB-HANDLE Reference to stored Metric (0]
Reference P REF_GLB object.
L . .
Segment-Start-)/’ MDC_ATTR_TIME_ AbsoluteTime Start time of segment. (0]
Abs-Time (JIsTART_SEG
Segment-End- @t_ATTR_TI ME_ AbsoluteTime End time of segment. (0]
Abs-Time (DE=e
&
Segment-Usage- | M D(,L R_SEG_ INT-U32 Actud (i.e, current) number of | O
Count USAG T stored values.
L
Segment-Data M DC_ATTR/ G _ SegDataGen Segment datastoredin a M
DATA_GEN SQ SegDataNuOpt format as specified in the PM-
MDC_ATTR . (g( SegDataRtsaOpt Store object.
DATA_NU_OPT .
MDC_ATTR_SEG ° @
DATA_RTSA_OPT
>
Context As defined for Metric- Apy attributefrom | Metric context attributes are
Attributes derived objects d&é&-derived alowed in this object without
obj atis container. Attributes are identi-
mem either fied by their OID. Thisrefer-
theVM ic enceto attributesisan editoria
Context r@ or convenience. Thereis no need
the VMO to copy dl attributes from the
Dynamic Cont various objects to the PM-
Group &)Segment object. Copying
tributesis not a hidden form
tQheritance.
7,
e %
The PM-Segment object class defines no attribute groups. Q/(
The following type definitions apply: ®O/
-- General segment data format; each stored value is one attribute list ‘A
-- NOTE--This format may be very storage-intensive &L
SegDataGen ::= SEQUENCE OF AttributeList R}

-- Optimized Numeric object format for periodically acquired numerics; only the actual valueis stored

SegDataNuOpt ::= SEQUENCE OF FLOAT-Type

-- Optimized Real Time Sample Array object format; a consecutive array of samples

SegDataRtsaOpt ::= OCTET STRING

Copyright © 2004 ISO/IEEE. All rights reserved.
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7.3.13.2 Behavior

The PM-Segment object does not define any special methods.

7.3.13.3 Notifications

The PM-Segment object does not generate any specia notifications.

7.4 Objec(% the Alert Package

e
The definitions oM@bjectsin the Alert Package are given in 7.4.1 through 7.4.3.

7.4.1 Alert object OO
Object: 0 t

Description: )% lert object stands for the status of asimple alarm condition check. As such, it
rep sasingleaarm only. The alarm can be either a physiological aarm or atech-
nical ondition of arelated object (e.g.,, MDS, VMD, Metric).”

Derived From: VMO .

Name Binding: Handle

Registered As: MDC_MOC™ é()_AL

7.4.1.1 Attributes @

The Alert object class defines the attributes in Tabl e@?

Table 7.29—Alert objec@ass attributes

P}
4
Attribute name Attribute D Attributetyp&@/‘ Remark Qualifier
v
Alert-Condition MDC_ATTR_AL_ AlertCondition @ M
-
Limit- MDC_ATTR_AL_ LimitSpecEntry Rel eva%ﬂ imitdlarmsonly. | O
Specification LIMIT
Vmo-Reference | MDC_ATTR VMO _ HANDLE 04 o}
REF 6
yi

A

NOTE—The VMO inherited type field defines if the Alert represents a technical or physiol ogitﬁﬁ

The Alert object class defines in Table 7.30 the attribute groups or extensions to inherited atmte groups.

Table 7.30—Alert object class attribute groups

Attribute group Attributegroup ID Group elements
VMO Satic Context Group MDC_ATTR_GRP_VMO_ | fromVMO:
(extensible attribute group) STATIC Type, Handle
from Alert:

Vmo-Reference
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Table 7.30—Alert object class attribute groups (continued)

Attribute group Attributegroup ID Group elements
VMO Dynamic Context MDC_ATTR_GRP_VMO_ | fromVMO:
Group DYN Label-String
(extensible attribute group) from Alert:

Limit-Specification

Alert Group MDC_ATTR_GRP_AL from Alert:
Alert-Condition

A
The following t@eﬁnitions apply:

-- Alert-Condition at% is the status output of the process that is detecting the alert

AlertCondition ::= SEQU {
obj-reference HANDLE,
controls @\IertControI S,
aert-flags tFlags, -- supporting flags
aert-source %ype, -- from metric or object-oriented nomenclature partition
aert-code ofD-wpe, -- from events nomenclature partition
dert-type Alerﬁe, -- defines type and severity of condition
aert-info-id PrivateOj -- gpecific infomation can be appended; O if not used
aert-info ANY D ED BY dert-info-id
}
s
NOTE—The alert-code code comes from the events r@ clature partition. Entries (i.e., codes) in this partition are
even. Thelast bit of the code is used to define from which clature partition comes the al-source (in the Alert Mon-

itor object; see 7.4.3.1). If the last bit is 0, the al-source co
(1 is added to the base code in the events nomenclature), th
partition.

m the metric nomenclature partition. If the last bitis 1
urce comes from the object-oriented nomenclature

-- Alert controls define flags to communicate status information r t for alarm processor; this structure is
-- reused in the Alert Status object @
/\

AlertControls::= BITS-16 {

ac-obj-off(0), -- the object supervi s@ahe dertisoff
ac-chan-off(1), -- channel is off

ac-all-obj-al-off(3), -- al alerts supervising th Cgenced objects are off
ac-dert-off(4), -- this alert supervisor pro IS

ac-dert-muted(5) -- thisalert is temporarily mut he user (e.g., on

-- ventilators to allow physicther, I suction)

__ <

-- Alert flags give additional support information on how to process the condition; this structure i@i by the
-- Alert Status object aswell

AlertFlags ::= BITS-16 {

local-audible(1), -- indicates that the condition is audible at the local system
remote-audible(2), -- condition can be audible at remote (i.e., not suppressed)
visual-latching(3), -- visible latching of the condition is allowed
audible-latching(4), -- audio latching of the condition is allowed

derived(6),

record-inhibit(8) -- do not start alarm recording
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-- Alert typeis used to distinguish severity of technical and physiological alarms

AlertType ::= INT-U16 {

no-alert(0),

low-pri-t-al(1), -- low-priority technical alarm

med-pri-t-al (2), -- medium-priority technical alarm

hi-pri-t-al(4), -- high-priority technical alarm

low-pri-p-al (256), -- awareness condition

med-pri-p-al(512), -- prompt response required (i.e., abnormal condition)

hi -pr%(1024) -- immediate response required (i.e., emergency condition)

} j
*
- "/
-- Limit—Speciﬂ&i on attribute specifies the supervised limit range

LimitSpecEntry ::= UENCE {

object-handle O HANDLE,
al-source-id O OID-Type, -- typically the metric ID of the measurement
unit-code OID-Type, -- from DIM partition
lim-al-stat CurLimAlStat, -- see 7.6.8.1 for definition
lim-al-val QurLimaAlva - see 7.6.8.1 for definition
} 2
.

7.4.1.2 Behavior {9

The Alert object does not define any speci QetGOds.

7.4.1.3 Notifications /&

*

The Alert object does not generate any special notifi ca!@s.

7.4.2 Alert Status object é

Object: Alert Status %

Description: “The Alert Status object represents the t of an alarm process that considers all
alarm conditions in a scope that spans on ore objects. In contrast to the Alert
object, the Alert Status object collects all a nditions related to aVMD object
hierarchy or related to an MDS object and provi@ey this information in list-structured
attributes.”

Derived From: VMO @

Name Binding: Handle O

Registered As: MDC_MOC_VMO_AL_STAT 6

7.4.2.1 Attributes ‘Lé\

The Alert Status object class defines the attributesin Table 7.31. 0

Table 7.31—Alert Status object class attributes

Attribute name Attribute D Attribute type Remark Qualifier

Alert-Capab-List | MDC_ATTR_AL_ AlertCapabList Capabilities of the Alert Status | M
STAT _AL_C LIST object.

Tech-Alert-List MDC _ATTR_AL_ AlertList List of technical alert (0]
STAT_AL_T_LIST information.
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Table 7.31—Alert Status object class attributes (continued)

Attribute name Attribute 1D Attribute type Remark Qualifier

Physio-Alert-List | MDC_ATTR_AL _ AlertList List of physiological aert (0]
STAT_AL_P_LIST information.

Limit-Spec-List MDC_ATTR_AL_ LimitSpecList List of limit alarm ranges. (0]
LIMIT_SPEC_LIST

The Alert Sg\ object class defines in Table 7.32 the attribute groups or extensions to inherited attribute
groups. /d’s

%)Ie 7.32—Alert Status object class attribute groups

A
Attribute group % Attributegroup 1D Group elements
7 .
VMO Satic Context Group s DC ATTR GRP_ VMO_ | fromVMO:
(extensible attribute group) TIC Type, Handle
/ from Alert Status:
" . T
P Alert-Capab-List
VMO Dynamic Context MDC Y QTTR GRP_VMO_ | fromVMO:
Group DYN Q Label-String
(extensible attribute group) from Alert Status:
/O/,‘ Limit-Spec-List
Alert Status Group MDC_ATTR_G from Alert Status:
STAT Tech-Alert-List, Physio-Alert-List

%

The following type definitions apply: 0

-- The aert list is used to communicate alarm conditions derived by %t Status object

AlertList ::= SEQUENCE OF AlertEntry /&

AlertEntry ::= SEQUENCE { /
obj-reference HANDLE, Q,
instance InstNumber, -- to support multiple alarms#t ope object
controls AlertControls §
aert-source OID-Type, -- from metric or object-orient clature partition
dert-code OID-Type, -- from aerts nomenclature partl ion
alert-type AlertType,
dlert-info-id PrivateOid, L
dert-info ANY DEFINED BY dert-info-id 0

}

NOTE—The aert-code code comes from the events nomenclature partition. Entries (i.e., codes) in this partition are
even. Thelast bit of the code is used to define from which nomenclature partition comes the al-source (in the Alert Mon-
itor object; see 7.4.3.1). If the last bit is O, the al-source comes from the metric nomenclature partition. If thelast bitis 1
(1 is added to the base code in the events nomenclature), the al-source comes from the object-oriented nomenclature
partition.

-- Alert Status object provides a capability list with entries for each supervised object in its scope

AlertCapabList ::= SEQUENCE OF AlertCapabEntry
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AlertCapabEntry ::= SEQUENCE {

obj-reference HANDLE,

obj-class OID-Type,

aert-group OID-Type, -- allows grouping of Alert objects so that a processor can
-- select to display only one from a given group (metric ID)

al-rep-flags BITS-16 -- defines how multiple alarms are communicated

{ dyn-inst-contents(1), rep-all-inst(2) },

max-t-severity AlertType, -- most severe technical darm

max-t-obj-al INT-U16, -- maximum number of parallel technical alarms
-- for this object

max- ity AlertType, -- most severe physiological aarm

max-p o INT-U16 -- maximum number of parallel physiologica alarms

0 -- for this object

) 04

-- Limit-Spec-List attrilfltdg specifies the supervised limit ranges
LimitSpecList ::= SEQUE F LimitSpecEntry

7.4.2.2 Behavior GO

The Alert Status object does not defi naa;‘ specia methods.

7.4.2.3 Notifications Q

The Alert Status object does not generate any sp notifications.

7.4.3 Alert Monitor object L/é

Object: Alert Monitor @

Description: “The Alert Monitor object represents the output of adevice or system alarm processor. As

such, it represents the overall devic
alarm conditions of the system in its
and individual alarm state information t
standard-compliant alarm display on ar

em alarm condition and provides alist of all
. Thislist includes global state information

Derived From: VMO V!

Name Binding: Handle @

Registered As: MDC_MOC_VMO_AL_MON /é

7.4.3.1 Attributes : 6

The Alert Monitor object class defines the attributesin Table 7.33. ‘A&

Table 7.33—Alert Monitor object class attributes 0

Attribute name Attribute D Attribute type Remark Qualifier
Device-Alert- MDC_ATTR_DEV_AL | DevAlert- Global device dert status. M
Condition _COND Condition
Device-P-Alam- | MDC_ATTR_AL _ DevAlarmList Active physiologica darmlist. | M
List MON_P AL_LIST
Device T-Alaam- | MDC_ATTR_AL _ DevAlarmList Active technical darm list. M
List MON_T_AL_LIST
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Table 7.33—Alert Monitor object class attributes (continued)
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Attribute name Attribute 1D Attribute type Remark Qualifier
Device-Sup- MDC _ATTR_AL_ DevAlarmList Suppressed physiological (0]
Alarm-List MON_S AL_LIST aarmlist.
Limit-Spec-List MDC_ATTR_AL_ LimitSpecList List of limit alarm ranges. (0]
LIMIT_SPEC_LIST
Suspension- MDC_ATTR_TIME_ RelativeTime Remaining alarm suspend (0]
Period )\ PD _AL_SUSP time.
*
7

groups.

The Alert Monit b'! ect class defines in Table 7.34 the attribute groups or extensions to inherited attribute

(@)

Q

Tablé’ 4—Alert Monitor object class attribute groups

Attribute group

®/5Attributegroup ID

Group elements

VMO Satic Context Group
(extensibl e attribute group)

L4
N ATTR_GRP VMO _
STA

2

fromVMO:
Type, Handle
from Alert Monitor:

VMO Dynamic Context
Group
(extensibl e attribute group)

MDC_ATPR_GRP VMO_
DYN ,(( ;
®

fromVMO:

L abel-String

from Alert Monitor:
Limit-Spec-List

Alert Monitor Group

- o

MDC_ATT R_GRP_AK@
MON &

from Alert Monitor:

Device-Alert-Condition, Device-P-Alarm-List,
» Device-T-Alarm-List, Device-Sup-Alarm-List,

spension-Period

\S/

The following type definitions apply:

-- Device-Alert-Condition attribute describes the global MDS aarm status

DevAlertCondition ::= SEQUENCE {

device-alert-state
al-stat-chg-cnt
max-p-alarm
max-t-alarm
max-aud-alarm

}

AlertState ::=BITS-16 {
a-inhibited(0),
al-suspended(1),

a-latched(2),
al-silenced-reset(3),

al-dev-in-test-mode(5),

al-dev-in-standby-mode(6),
al-dev-in-demo-mode(7)

AlertState,
AlStatChgCnt,
AlertType,
AlertType,
AlertType

-- change

-- off

%.
%
04

counter marks state o@e aerts change

-- maximum severity of audible alarm&L

-- dert(ing) inactivated temporarily;
-- alert condition acknowledged
-- specific alert islatched (or AIMon latches dert conditions)

-- (trangition only); aert indication stopped, but

-- dlarming re-enabled
-- deviceisin test mode; the alarms are not real patient alarms

-- devicei

sin standby mode

-- device isin demonstration mode, the alarms are not

-- real péti
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}
AlStatChgCnt ::= SEQUENCE {
al-new-chg-cnt INT-US, -- Device-Alert-Condition attribute changed
al-stack-chg-cnt INT-U8 -- dlert stack (active alarm list attributes) changed
}

-- Devicealarm list

DevAlarmList ::= SEQUENCE OF DevAlarmEntry

DevAIarrvg\

::= SEQUENCE {

al-sourg/ . OID-Type, -- from metric or object-oriented nomenclature partition

al-code 0 OID-Type, -- from events nomenclature partition

a-type AlertType,

a-state O/ AlertState,

object O ManagedObjectld,

dert-info-id O PrivateQid,

aert-info O ANY DEFINED BY aert-info-id

} 2

NOTE—The a-code code comes r@t e events nomenclature partition. Entries (i.e., codes) in this partition are even.
Thelast bit of the code is used to defi which nomenclature partition the al-source comes. If thelast bit is O, the al-
source comes from the metric nomencl pagtition. If thelast bitis 1 (1 is added to the base code in the events nomen-

clature), the al-source comes from the obyj eog*'ented nomenclature partition.

7.4.3.2 Behavior Q
The Alert Monitor object does not define anfghl methods.
7.4.3.3 Notifications L/'

The Alert Monitor object does not generate any special n@ati ons.

7.5 Objects in the System Package %
The definitions of objectsin the System Package are givenin 7.5.1 t@/Jgh 7.5.10.

7.5.1 VMS object (9/
o

Object: VMS
Description: “The VM S object isthe abstract base classfor al Syster;:aage objectsin thismodel.
It provides consistent naming and identification of syst ed objects.”
Derived From: Top
Name Binding: Handle &
Registered As: MDC_MOC_VMS L
7.5.1.1 Attributes 0
The VMS object class defines the attributesin Table 7.35.
Table 7.35—VMS object class attributes
Attribute name Attribute 1D Attribute type Remark Qualifier
Handle MDC_ATTR_ID_ HANDLE Name binding attribute. M
HANDLE
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Table 7.35—VMS object class attributes (continued)

NOTE—The conditional (C) VMS attributes are man%fpr the top-level VMS object instance (i.e., root object

instance of the containment tree); they are optional other

The VMS object class definesin Table 7.36 the attribute

Q

Attribute name Attribute 1D Attribute type Remark Qualifier
System-Type MDC_ATTR_SYS TYPE Examples: ventilator, monitor M
TYPE as defined in nomenclature.
System-Model MDC_ATTR_ID_ SystemM odel Model describes manufacturer | C
MODEL and model number.
System-Id MDC_ATTR_SYS ID OCTET STRING Unique system ID, e.g., serid C
)\ number.
2
Compatibil it)@‘ MDC_ATTR_ID_ INT-U32 For manufacturer use. (0]
NCOMPAT
Nomenclature- , ATTR_NOM _ Nomenclature- Version of nomenclature used C
Version Version by the system.
System- MD TR_SYS_ SystemCapability | Set of supported features; (0]
Capability CAPA A system specific.
System- M DC_AT'(R) S SystemSpec Defines functional (0]
Specification SPECN A components.
Production- MDC_ATTR_| D_//? + | ProductionSpec Component revisions, serial (0]
Specification PROD_SPECN {0 numbers, etc.
A4
Ext-Obj- MDC_ATTR_EXT_ <§><t0bj Relation- Relationsto objectsthat arenct | O
Relations OBJ RELATION i defined in the DIM.
/L%

Table 7.36—VMS object class a%te groups

@ps or extensions to inherited attribute groups.

Attribute group

Attri

butegroup ID

Attribute Group

System I dentification

(extensibl e attribute group)

ID

MDC_ATTR_GRP _SYS_

A Gr oup elements
fromVMS: 3
S\/stem-Type%-M odel, System-Id,
Compatibility-I erncI ature-Version

Group

System Application Attribute

(extensible attribute group)

APPL

MDC_ATTR_GRP_SYS_

fromVMS:

Group

System Production Attribute

(extensible attribute group)

PROD

MDC_ATTR_GRP _SYS_

o
System-Capability, @éﬁé-&eci fication
y i
hrcy

fromVMS
Production-Specification

Relationship Attribute Group

MDC_ATTR_GRP_

RELATION

fromVMS:
Ext-Obj-Relations

Note that the Relationship Attribute Group is not shown again in the definitions of derived classes.
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The following type definitions apply:

-- System-Model attribute is specified by manufacturer and manufacturer-specific model number

SystemModel ::= SEQUENCE {
manufacturer OCTET STRING,
model-number OCTET STRING

}

-- System-GaRability attribute is atop-level specification of implemented functions; (the following is
-- an exarfiplgOnly)
*

SystemCapabfig¥:= BITS-32 {

sc-multiple-Col (0), -- indicates that system uses multiple naming contexts
sc-dyn-config n(1), -- containment tree changes dynamically
sc-dyn-scanner- 2), -- system allows host to create Scanner objects dynamically
sc-auto-init-scan-li -- CfgScanner object supports automatic

-- scan list initialization
sc-auto-updt-scan-list( -- CfgScanner object supports automatic scan list update

}

-- System- Specification attribute allov{s(})ecific entries for system functional components
SystemSpec ::= SEQUENCE OF &/sten@ecEntry

SystemSpecEntry ::= SEQUENCE {
component-capab-id PrivateOid, E

component-spec ANY DEFINE component-capab-id

__ %

-- Production-Specification attribute deals with serial num %art numbers, revisions, etc.; note that a device
-- may have multiple components so the Production-Specific##0n attribute should be a printable string defining
-- the component and the "number"

}

ProductionSpec ::= SEQUENCE OF ProdSpecEntry QO
ProdSpecEntry ::= SEQUENCE { @/,
spec-type INT-U16 {

unspecified(0), (9/
Q

serial-number(1),

part-number(2), < )74
hw-revision(3), 6
sw-revision(4),

fw-revision(5), }

protocol -revision(6),
prod-spec-gmdn(7) -- Global Medical Device Nomenclat L
}
component-id PrivateOid, 0
prod-spec OCTET STRING

}

-- Nomenclature-Version attribute contains a part of the mgjor version field (i.e., basic compatibility) and the
-- minor version (used to identified the latest used update); the major version part is coded as a bit field so that
-- systems supporting multiple versions can negotiate the version used within an association

9The Global Medical Device Nomenclature (GMDN)) is based on 1SO 15225 and was developed under the auspices of CEN TC257
SC1.
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NomenclatureVersion ::= SEQUENCE {

nom-major-version

BITS16{

magjorVersion1(0),
magjorVersion2(1),
magjorVersion3(2),
magjorVersiond4(3)

h

nom-minor-version

}

7.5.1.2 Beh

INT-U16

ISO/IEEE 11073-10201:2004(E)

-- major version identifier

-- counter to identify minor updates

TheVMS objeéiqes not define any special methods.

7.5.1.3 Notlflcaﬂg

The VMS object does @C%enerate any specia notifications.

7.5.2 MDS object

Object:
Description:

Derived From:
Name Binding:
Registered As:

7.5.2.1 Attributes

The MDS object class defines the attributesin Table 7. %

<

M

“The %eﬁ is an abstraction of adevice that provides medical information in the

form of
tions of thi
class, theM
VMS
Handle

MDC_MOC_VM

s that are defined in the Medical Package of the DIM. Further specializa-

are used to represent differences in complexity and scope. Asabase

e

L.

object cannot be instantiated.”

S

Table 7.37—MDS object c*%)t;ributes

v
Attribute name Attribute | D2 Attribute type A Remark Qualifier®
-
Mds-Status MDC_ATTR_VMS_ MDSStatus Device ordingtoMDS | C
MDS _STAT FSM.
Bed-Label MDC_ATTR_ ID BED | OCTET STRING | Printable strin fyl ng o}
_LABEL system Iocatlon
Soft-1d MDC_ATTR_ID_SOFT | OCTET STRING | Settable, eg., ho 0]
inventory number. &
Operating-Mode | MDC_ATTR_MODE _ PrivateQid )O
oP d
Application-Area | MDC_ATTR_AREA _ ApplicationArea o]
APPL
Patient-Type MDC_ATTR_PT_ PatientType May control algorithms, see o°
TYPE 7.10.1.1 for definition of type.
Date-and-Time MDC_ATTR_TIME_ AbsoluteTime MDS maintains device time. (0]
ABS
Relative-Time MDC_ATTR_TIME_ RelativeTime (0]
REL
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Table 7.37—MDS object class attributes (continued)

Attribute name Attribute | D? Attribute type Remark QuaJifierb
HiRes-Relativee | MDC_ATTR TIME_ HighResRela- o}
Time REL_HI_RES tiveTime
Power-Status MDC_ATTR_POWER_ | PowerStatus Either onBattery or onMains. od
STAT
Altitude MDC _ATTR _ INT-116 Meters above or below sea (0]
)\ ALTITUDE level.
2
Battery-LeveO/‘ MDC_ATTR_VAL_ INT-U16 In % of capacity; undefined if (0]
NBAT_CHARGE value > 100.
Remaining- @C_ATTR_TI ME_ BatMeasure See7.5.9.1 for the definitionof | O
Battery-Time @_REMAI N type; minutes are the recom-
O mended measurement unit.
2
Line-Frequency MDC | LINE_ LineFrequency Freguency of mains; implicitly | O
FREQ in hertz (typically either 50 Hz
@ or 60 Hz)
Association- M DC_ATTR_I@/( INT-U16 Counter for number of associaa | O
Invoke-ld ASSOC _NO . tions on a given communica
{S} tions port; incremented with
each association control service

(9 element (ACSE) association

Locale MDC _ATTR_LOCALE k@/le‘ Defines charset and language C
of printable string attributesin

@ thisMDS and contained
L * objects. Contained MDS or
/® VMD objects may define dif-
@ ferent Locale attributes for

their scope. Thetop-level MDS
. (}Ehall support this attribute.

8Some of the VM S and M DS attributes need to be exchanged duri ng\" jon asuser information fieldsin the ACSE
protocol. The ACSE user information fields should contain only VM SOLMDS attributes.

bThe conditional (C) MDS éttributes are mandatory for the top-level MDS @t instance (i.e., root object instance of
the containment tree); they are optiona otherwise.

CIf MDS supports the Patient Demographics object, the MDS object should not %hisattri bute to avoid conflicts

dif more information for battery-powered devices about the battery is needed (esp if the battery is manageable),
aspecial Battery object should be used. O’

The MDS object class definesin Table 7.38 the attribute groups or extensions to%&ted attribute groups.

<

Table 7.38—MDS object class attribute groups &
Attribute group Attributegroup ID Group elements
System I dentification MDC_ATTR _GRP_SYS fromVMS
Attribute Group ID System-Type, System-Model, System-1d,
(extensibl e attribute group) Compatibility-1d, Nomenclature-Version
from MDS:
Soft-1d, Association-Invoke-ld, Locale
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Table 7.38—MDS object class attribute groups (continued)

Attribute group Attributegroup ID Group elements
System Application Attribute MDC_ATTR _GRP_SYS fromVMS
Group APPL System-Capability, System-Specification
(extensible attribute group) from MDS:

Mds-Status, Operating-Mode, Patient-Type,

Date-and-Time, Power-Status, Battery-Level,

Remaining-Battery-Time, Application-Area,

)\ Bed-Label, Relative-Time, HiRes-Rel ative-
P Time, Altitude, Line-Frequency

v
System Produ L Attribute MDC_ATTR_GRP_SYS_ fromVMS:
Group PROD Production-Specification
(extensible attribute W)

O
The following typedefinQ apply:

-- MDS state of one associatio ection according to FSM

MDSStatus ::= INT-U16 { / .
disconnected(0), unassoc@l), associating(2), associated(3),
configuring(4), configured(s), operating(6), re-initializing(7),
terminating(8), disassociatin§(9, disassociated(10), re-configuring(11)

}

: K

-- Application-Area attribute L .

- 7

ApplicationArea::= INT-U16 { @
area-unspec(0), @

area-operating-room(1),

area-intensive-care(2) 0
Q

}

-- Power-Status attribute defines whether the device is on battery or on n%mper bits define the charging state

PowerStatus ::= BITS-16 {
onMains(0), ( y
onBattery(1),
chargingFull(8), 6
chargingTrickle(9), .}

chargingOff(10)
) ((\L

-- Line-Frequency attribute 0

LineFrequency ::= INT-U16 {
line-f-unspec(0),
line-f-50hz(1),
line-f-60hz(2)

}

7.5.2.2 Behavior

The MDS object defines the methods in Table 7.39.
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Table 7.39—MDS object methods

Action Mode Action ID Action parameter Action result
Mds-Set-Status Confirmed MDC _ACT_SET_MDS_ | MdsSetStatelnvoke | MdsSetState-
STATE Result

The following type definitions apply:

--MDS g method permits modification of the state of the MDS state machine e.g., to trigger a reset
-- (if suppor adevice)
--NOTE--U f the authorization type is implementation-specific, especially given the security and operational

-- coordination iss@'wvolved

MdsSetStatel nvoke :%pu ENCE {
new-state MDSStatus,
authorization 0 INT-U32

) @

MdsSetStateResult ::= MDSSt O
.

®
The MDS object defines the eventsin Tabl®40.

Q

Table 7.40@8 object events

7.5.2.3 Notifications

s
24
Event Mode E@) ID Event parameter Event result
"

System-Error Unconfirmed MDC_NOTI _é? ’S‘ ERR | MdsErrorinfo —
Mds-Create-Notification Confirmed MDC_N OTI_I\% MdsCreatelnfo —

CREAT

7,

Mds-Attribute-Update Confirmed MDC_NOTI_MDS_ Mds- —

ATTR_UPDT /&tri buteChange-

R

The following type definitions apply: 6

-- System-Error notification in case of system errors Q

MdsErrorinfo ::= SEQUENCE {
error-type PrivateOid,
error-info ANY DEFINED BY error-type

}

-- Mds-Create-Natification event is sent after association is established

MdsCreatelnfo ::= SEQUENCE {
class-id ManagedObjectld,
attribute-list Attributel ist -- attributes from the System I dentification Attribute Group
-- and System Application Attribute Group
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-- MDS may report changes of attribute values

MdsAttributeChangelnfo ::= AttributeList

7.5.3 Simple MDS object

Object:
Description:

Derived Frora?\

Name Binding

Registered As: /d\

Simple MDS

“The Simple MDS object represents amedical device that containsasingle VMD
instance only (i.e., single-purpose device).”

MDS

Handle

MDC_MOC_VMS MDS _SIMP

ThisMDS specializ%jo&s not define any specialized attributes, methods, and notifications.

7.5.4 Hydra MDS obje%

Object:
Description:

Derived From:
Name Binding:
Registered As:

MDS .
Handle Z
MDC_MOC™ $_M DS HYD

This MDS specialization does not define any@)iglized attributes, methods, and notifications.

7.5.5 Composite Single Bed MDS object QL .

Object:
Description:

Derived From:
Name Binding:
Registered As:

“The Composite Single Bed M ject represents a device that contains (or interfaces
with) one or more Simple or Hydr @S objects at onelocation (i.e., abed).”

Composite Single Bed M DS@
s a

MDS

Handle @

MDC_MOC_VMS MDS COM POS_SN%_B ED

This MDS specialization does not define any specialized attributes, met/eyés(and notifications.

7.5.6 Composite Multiple Bed MDS object O,

Object: Composite Multiple Bed MDS 6

Description: “The Composite Multiple Bed MDS object represents a d%hat contains (or inter-
faces with) multiple MDS objects at multiple locations (i.e., mulONg beds).”

Derived From: MDS

Name Binding: Handle

Registered As: MDC_MOC_VMS MDS COMPOS MULTI_BED 0

This MDS specialization does not define any specialized attributes, methods, and notifications.

7.5.7 Log object

Object:
Description:

Derived From:

Log

“The Log object is a storage container for important local system notifications and
events. Further specializations define specific event types that are stored in the Log
object. The Log object is an abstract base class and cannot be instantiated.”

Top
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Name Binding: Handle
Registered As: MDC_MOC_LOG

7.5.7.1 Attributes

The Log object class defines the attributesin Table 7.41.

Table 7.41—Log object class attributes

Attribute@ Attribute D Attribute type Remark Qualifier
Handle ,d\M DC_ATTR_ID_ HANDLE Name binding attribute. M
) HANDLE
yaVs
Max-Log-Entries ATTR_LOG_ INT-U32 Maximum capacity of theLog | M
S MAX object; GET service used to
( retrieve this attribute.
&
Current-Log- MDC_A OG_ INT-U32 Current used capacity of the M
Entries ENTRIES ( Log object; GET service used
to retrieve this attribute.
L og-Change- MDC_ATTR LC{GX INT-U16 Incremented when log contents | O
Count CHANGE COUNT/& change.

S

NOTE—It is assumed that L og object entries are m@ad from O to the Current-Log-Entries attribute value.

The Log object class does not define any attrlbute%s and no additional type definitions are needed.
7.5.7.2 Behavior @e

The Log object defines the methodsin Table 7.42. 0

Table 7.42—Log object met%s
X

Action Mode Action ID A%arameter Action result
Clear-Log Confirmed MDC_ACT_CLEAR_ cl earLo ClearLog-
LOG Invoke (optio ) RangeResult
: (optiondl)

&
__ S

-- Range of log entries to be deleted; if the parameter is not appended to the Clear-L og method, the complete log
-- shall be cleared unconditionally

The following type definitions apply:

ClearL ogRangel nvoke ::= SEQUENCE {

clear-log-option ClearLogOption,

log-change-count INT-U16, -- 0if unconditional clear
from-log-entry-index INT-U32,

to-log-entry-index INT-U32

94 Copyright © 2004 ISO/IEEE. All rights reserved.




PART 10201: DOMAIN INFORMATION MODEL ISO/IEEE 11073-10201:2004(E)

ClearLogRangeResult ::= SEQUENCE {

clear-log-result ClearLogResult,

log-change-count INT-U16, -- current change count after clear
from-log-entry-index INT-U32, -- do not care if not successful
to-log-entry-index INT-U32, -- do not careif not successful
current-log-entries INT-U32 -- updated number of entriesin the log

-- Options that control the clear command

ClearLog ns ::= BITS-16 {
log-c -unchanged(1) -- only perform this action if the log has not been changed;
-- in other words, the evlog-change-count in the request
Qp -- isdtill current

} O«
-- Result of the clear Io%lon
CIearLogResuIt =INT- u1®

log-range-cleared(0), -- successful operation
log-changed-clear-error(1), ? -- the change count was wrong (i.e., log has been modified)
log-change-counter-not-suppor @6) . -- log does not support a change counter
}
NOTE—The processing of the change count he clear command prevents race conditions where log entries that

were not yet retrieved by the client are inadvert %ared.

S .

The Log object does not generate any special notificatf

7.5.7.3 Notifications

7.5.8 Event Log object é

Object: Event Log S @

Description: “The Event Log object isageneral Log o@t that stores system eventsin afree-text or
in abinary representation.” @

Derived From: Log S

Name Binding: Handle @

Registered As: MDC_MOC_LOG_EVENT @

7.5.8.1 Attributes :6

The Event Log object class defines the attributes in Table 7.43. ‘A&

Table 7.43—Event Log object class attributes 0

Attribute name Attribute D Attribute type Remark Qualifier
Type MDC_ATTR_ID_ TYPE Further specification of log (0]

TYPE entry format.
Event-Log- MDC _ATTR_EVENT_ | EventLogEntry- Event entries; can beretrieved | M
Entry-List LOG_ENTRY_LIST List with GET service.
Event-Log-Info MDC _ATTR_EVENT_ | EventLoglnfo Static and dynamic (0]

LOG_INFO specifications.

Copyright © 2004 ISO/IEEE. All rights reserved. 95



ISO/IEEE 11073-10201:2004(E) HEALTH INFORMATICS — POINT-OF-CARE MEDICAL DEVICE COMMUNICATION

The Event Log object class does not define any attribute groups.

The following type definitions apply:

-- Event-Log-Entry-List attribute
EventLogEntryList ::= SEQUENCE OF EventLogEntry
EventLogEntry ::= SEQUENCE {

entry-nymber INT-U32, -- entry counter independent of the index number that is
ﬂ -- used for access

absti . AbsoluteTime, -- event time
event- OCTET STRING -- free-text or binary event information; structure defined
0 -- by the Type attribute

/ o4
-- Event-Log-Info attrikﬁe)
--BitsOto 15 are reserve@ static information; bits 16 to 31 are dynamically updated to reflect log status changes

-- If this attribute is not pr | bits areimplicitly assumed O

ev-log-clear-range-sup(0),
ev-log-get-act-sup(1),

-- supports to clear specified ranges (not just the entire log)
. -- supportsretrieving individual entries using the
{S; -- Get-Event-Log method (not just asimple GET service)
-- log entries are binary, not free text
Q -- log isfull; cleared as soon as the log contains at |east
-- 1 freeentry asaresult of aclear action
@ - set when the log is full and the first old entry is
- overwritten; cleared as soon as the log contains at least
Llfree entry asaresult of aclear action
} *

EventLogI nfo::=BITS-32{ GO
/

ev-log-binary-entries(8),
ev-log-full(16),

ev-log-wrap-detect(17)

©
7.5.8.2 Behavior @

The Event Log object defines the methodsin Table 7.44.

S

Table 7.44—Event Log object ds
—
Action Mode Action ID Acti @rameter Action result
Get-Event-Log-Entries Confirmed MDC_ACT_GET_ GetEvent0gEptry- | GetEventlLog-
EVENT_LOG _ Invoke EntryResult
ENTRIES ‘A

The following type definitions apply: %\

96

-- Range of log entriesto be retrieved

GetEventLogEntrylnvoke ::= SEQUENCE {
from-log-entry-index INT-U32,
to-log-entry-index INT-U32

}

-- Reply containing the requested entries; depending on agent restrictions, the reply may contain only a part of the
-- requested entries; this situation must be checked by the manager
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GetEventLogEntryResult ::= SEQUENCE {

log-change-count
from-log-entry-index
to-log-entry-index

entry-list
}

INT-U16,
INT-U32,
INT-U32,

-- current log change counter (O if not supported)

EventLogEntryList

7.5.8.3 Notifications

The Event L 95)] ect does not generate any special notifications.

7.5.9 Battery G.S}ect

Object:
Description:

Derived From:
Name Binding:
Registered As:

7.5.9.1 Attributes

Oé Battery

ISO/IEEE 11073-10201:2004(E)

O ‘For battery-powered devices, some battery information is contained in the MDS obj ect
0 the form of attributes. If the battery subsystem is either capable of providing more
matlon (i.e., smart battery) or manageable, then a special Battery object is

MDC% BATT
@

The Battery object class defines the attri buta@ble 7.45.

Table 7.45—Battery

e

*
t class attributes

l‘

Attribute name Attribute D Attributetyﬁ A Remark Qualifier
Handle MDC_ATTR_ID_ HANDLE e binding attribute. M

HANDLE O
Battery-Status MDC_ATTR BATT _ BatteryStatus Q}, M

STAT ®

i . v
Production-Spec- | MDC_ATTR_ID_ ProductionSpec A smart system may (0]
ification PROD_SPECN have a seri @ber or
version.
Capacity- MDC_ATTR_CAPAC_ | BatMeasure Remaining capacw urrent (0]
Remaining BATT_REMAIN load (e.g., in m|||| p
hours). &

Capacity-Full- MDC_ATTR CAPAC_ | BatMeasure Battery capacity after aful=m. 0
Charge BATT_FULL charge. 6 )
Capacity- MDC _ATTR_CAPAC_ | BatMeasure Specified capacity of new (0]
Specified BATT_SPECN battery.
Remaining- MDC_ATTR_TIME_ BatMeasure (0]
Battery-Time BATT_REMAIN
Voltage MDC_ATTR_BATT _ BatMeasure Present battery voltage. (0]

VOLTAGE
Voltage- MDC_ATTR_BATT _ BatMeasure Specified battery voltage. (0]
Specified VOLTAGE_SPECN
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Table 7.45—Battery object class attributes (continued)
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Attribute name Attribute 1D Attribute type Remark Qualifier
Current MDC _ATTR _BATT _ BatMeasure Present current delivered by/to | O
CURR battery; negative if battery is
charge.

Battery- MDC ATTR TEMP_ | BatMeasure o}
Temperature BATT
ChargeCy(y?\ MDC _ATTR _BATT _ INT-U32 Number of charge/discharge (0]

/s , CHARGE CYCLES cycles.

g

The Battery object c@tlbefi nesin Table 7.46 the attribute groups or extensions to inherited attribute groups.

Q
¢

7.46—Battery object class attribute groups

Attribute group &Attributegroup ID Group elements

Battery Attribute Group MAITR_GRP_BATT from Battery:
AN @b
-

%,

, o
L/.

- Battery Status bit field

BatteryStatus ::= BITS-16 { @

batt-discharged(0),
batt-full(1), -- > 95% ity
batt-discharging(2),

batt-chargingFull(8),

batt-chargingTrickle(9),

.
batt-malfunction(12),
batt-needs-conditioning(13) -- battery needs conditlw@
! g

-- 6

-- All measures about the battery are values with their dimensions ‘A

The following type definitions apply:

BatMeasure ::= SEQUENCE { Q

value FLOAT-Type,
unit OID-Type
}

7.5.9.2 Behavior
The Battery object does not define any special methods.
7.5.9.3 Notifications

The Battery object does not generate any special notifications.

-- from dimensions nomenclature partition 0
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7.5.10 Clock object

Object:
Description:

Derived From:
Name Binding:
Registered As:

Clock

ISO/IEEE 11073-10201:2004(E)

“The Clock object provides additional date/time capability and status information
beyond the information provided by the basic MDS object’stime-rel ated attributes. The
Clock object does not imply any specific hardware or software support.”

Top
Handle

MDC_MOC_CLOCK

7.5.10.1 Attidutes

The Clock obj*z&gss defines the attributesin Table 7.47.

04

<

y

Table 7.47—Clock object class attributes

Attribute name A%gelD Attribute type Remark Qualifier
Handle M DC_ATTﬁ@ HANDLE Name binding attribute. M
HANDLE ) o
Time-Support MDC_ATTR_TI I\/(E /' TimeSupport Indicates the time services pro- | M
SUPPORT vided by the device.
Date-Time- MDC_ATTR_DATE_ (&ateTi meStatus Genera information aboutthe | C
Status TIME_STATUS 0 functioning of time-support
/e services. Mandatory if remote
@ sync services are supported by
L . the device [e.g., Simple Net-
/7 work Time Protocol (SNTP)];
@ optional otherwise.
Date-and-Time MDC_ATTR_TIME_ AbsoluteTi m@ Current date/time setting. (0]
ABS >
o
1SO-Date-and- MDC_ATTR_TIME_ AbsoluteTimel SO ® e and time string formatted | O
Time ABS 1SO ordance with 1SO 8601;
pr for international coor-
dinat iversal time (UTC)
coordi » Attribute isin
wide use mputing sys-
tems; how% ASCII-
based and th ficient
than absol ute ti
V]
RelaiveTime | MDC ATTR TIME_ | RelativeTime Relativetime (in &téfﬁ(&). o
REL S,
. . . . . . ‘.
HiRes-Relative- MDC_ATTR_TIME_ HighRes- High-resolution relative ti l&’ (0]
Time REL_HI_RES RelativeTime (in 1 MHz ticks). d )
Ext-Time-Stamp- | MDC_ATTR_TIME_ ExtTimeStampList | Extended timestamp (which (0]
List STAMP_LIST_EXT may be used individually else-
where in data structures).

Absolute- MDC_ATTR_TIME_ Absolute- Providesameansof correlating | O

Relative-Sync ABS REL_SYNC RelativeTimeSync | between absolute time and rel-
ative time values.2

Time-Zone MDC_ATTR_TIME_ UTCTimeZone Identifiesthe UTC local time (0]

ZONE zone offset [from Greenwich
mean time (GMT)] and label.
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Table 7.47—Clock object class attributes (continued)
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Attribute name Attribute 1D Attribute type Remark Qualifier
Daylight- MDC_ATTR_TIME_ Daylight- Provides the settings for the (0]
Savings- DAYLIGHT_SAVINGS | SavingsTransition | next daylight savingstime
Transition _TRANS transition.
Cumulative- MDC _ATTR_CUM _ INT-U32 Cumul ative leap-seconds (0]
L eap-Seconds LEAP_SECONDS relative to January 1, 1900,
00:00:00.00. Format is +nn.
)\ For the entire year 2001, this
6 R vaueis+32°
Next-Leap- dDM DC ATTR_NEXT _ LeapSeconds- Specifies the settingsfor when | O
Seconds > SECOND Transition the next | eap-secondstransition
~ shall occur and the next value.

&This attribute is periodi cagl)odated internally (e.g., once per minute) and thus does not reflect the actual time when
read (e.g., using aGET cp). The error between relative and absolute time should be as small as possible given
system limitations (e.g., an jc operation should be used if possible). The attribute should be updated frequently
enough to minimize the error een the reported mapping and should be updated at a minimum of every 6 days,

namely when the relative time w@ oll over to 0.
BWhen subtracted from SNTP secon @S UTC seconds.
*
e
The Clock object class definesin Table .4séhe attribute groups or extensions to inherited attribute groups.

Table 7.48—Cloo@ect class attribute groups
Fan

A\ WA 4
Attribute grou;‘}'

2N
from Clock:

ké‘ (@t
(2

i s,

-- Time-Support attribute provides general information about time-related

-- Some of this information could be determined by examining the presence/
-- containment tree; however, its presence here simplifies time management for
-- NOTES Q

-- 1--If remote date/time synchronization is supported (e.g., SNTP), then either the D ﬁd-Ti me or

-- | SO-Date-And-Time attribute must also be supported

-- 2--If the device is also a server of time information (e.g., an SNTP server), this fact shou!@ dicated
-- in the time protocol IDs

Attribute group Group elements

Clock Attribute Group MDC_ATTR_GRP_

CLOCK

The following type definitions apply:

that are provided by the device
of various attributesin a
e Managers

TimeSupport ::= SEQUENCE {
time-capability TimeCapability,

-- Flagsindicating general time support

-- Time between actual ticks in microseconds; set to

-- OXFFFFFFFF if not defined or specified

SEQUENCE OF TimeProtocolld

-- List of external time protocols supported (e.g., SNTP)

relative-resolution INT-U32,

time-protocols

}

NOTE—The relative-resolution type provides a means of correlating the 8 kHz frequency reported by the relative time
valueto the device' stime sources from which it is being derived. For example, if the device’ stimer updates at 100 Hz or
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18.2 Hz [as is the case in older personal computers (PCs)], then the resolution and accuracy of the relative time would
reflect this time source resolution and accuracy.

--Time capability
TimeCapability ::= BITS-32 {
time-capab-real -time-clock(0), -- the device includes hardware support for time
-- (including battery power)
time-capab-ebww(1), -- time can be set locally/manually
--("eyeball and wristwatch" or "EBWW")
time-c -leap-second-aware(2), -- supports adjustment of time for leap-seconds
-- (SNTP-related)
timegﬁtknezoneavvare@), -- supports time zone-related attributes
time- d{v‘ernal-only@), -- date/time is used only internally to
-- the device; not displayed to operator
timecapab—tir@'ﬁpl ayed(5), -- date/time can be displayed continually on the device
-- versusin amenu
time-capab-pati -@p(e), -- date/time is used in critical patient
-- care algorithms/protocols
time-capab-rtsa-time- notations(7), -- timestamp annotations supported for real-time waveform
-- data (Real Time Sample Array objects)
time-capab-rtsa-ti mesync-l@- recision(8), -- Real Time Sample Array objects support attributes for
-- high precision sample timestamps
time-capab-set-time-action-sup(y8), -- Clock object supports the set time action
time-capab-set-time-zone-action- ), -- Clock object supports the set time zone action
time-capab-set-leap-sec-action-sup(19), -- Clock object supports the set leap-seconds action
time-capab-set-time-iso-sup(19) Q -- Clock object supports the set time 1SO action

?_ <

-- Time protocol 1D indicates the time protocolstha%l ported/used by the device

*

TimeProtocolld ::= OID-Type ‘(@: the infrastructure nomenclature partition
-- Timestamp 1D (e.g., for SNTP timestamps) 0
TimeStampld ::= OID-Type -- from the i%ucture nomenclature partition

) .

-- Extended timestamp (e.g., SNTP timestamp value) Q/(

ExtTimeStamp ::= SEQUENCE {

time-stamp-id TimeStampld, O’

time-stamp ANY DEFINED BY time-stamp-id 6
} ‘A
ExtTimeStampList ::= SEQUENCE OF ExtTimeStamp Q

-- Date-Time-Status attribute defines the current/active usage status for date and timein the devic@

DateTimeStatus ::= SEQUENCE {

usage-status DateTimeUsage, -- flagsindicating dynamic time usage
clock-last-set AbsoluteTime, -- time the absolute time was | ast set
clock-accuracy FLOAT-Type, -- decimal number indicating the accuracy or maximum

-- error of the absolute time relative to a primary reference
-- clock source (in seconds)

active-sync-protocol TimeProtocolld - protocol that is actively being used
-- for time synchronization
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NOTES

1—If atime synchronization protocol is used that changes the time and date at a high frequency, the clock-last-set type
value should be updated at alower periodicity (e.g., once every 10 min or once an hour), so that communications band-
width is not consumed unnecessarily.

2—In systems where time synchronization is not used (i.e., EBWW is source), the clock-accuracy type should beinitialized
to 2 or 3 min when the clock timeis set and should be incremented periodically to reflect drift from an absolute externa ref-
erence source. If NTPis used, clock-accuracy typeinitiaization is equivalent to Root Dispersion + %2 Root Delay.

-- Date/timeysage flags indicate dynamic usage status for date and time in the device; no bits set indicates

-- unkno eterminate status
DateTimeUsde = BITS-16 {
dt-userembgwnc(O), -- date/time is synchronized to an external source
dt-use-operato 1), -- date/time set by operator (i.e., EBWW)
dt-use- rtc—syn% -- date/time in the RTC has been synchronized to a
-- remote time source
dt-usecritical-use(@ -- date/time is actively being used in care delivery
-- algorithms/protocols
dt-use-displayed(4) @ -- date/time is actively being displayed to the operator
}

Q

-- 1SO-Date-and-Time attribute is an( M string that can provide additional information beyond the basic
-- date/time setting (e.g., UTC offset o jce-local time zone indication); this attribute can be set
-- using the SET service (as can the Date®And- Time attribute)

-- Note that if both AbsoluteTime and Ab imel SO types are concurrently supported,

-- they shall reflect the same time (rel ative to‘thgigaccuracy and resolution limitations)

-- Although not mandatory, it is highly recom that all optional fields beincluded in the string
-- To simplify processing, the following constrain | apply

-- (8) Only complete representations shall be used L

-- (b) Only extended formats shall be used 2’

-- (C) "Week date" and ordinal "day of the year" repr ns shall not be used; only calendar dates

-- (d) Decimal fractions shall be used only for partial seco .g., not fractional hours)

-- (e) Per 1SO 8601:2000(E), the representation of decimal fraetfons shall be in accordance with Section 5.3.1.3
-- () If known, UTC shall be communicated either using zulu

-- and GMT/UTC time; specifying the time offset shall be used\
-- (9) Specification of timeintervals and recurring periodsis beyon se of this data type and shall

-- require adefinition of anew datatypeif used (e.g., ISOTimelnterv @ichET STRING); for example:

format or the offset between local

-- November 24, 2001, 3:45:32.65 PM. in San Diego, Cdifornia, USA, e represented by the following
-- string: 2001-11-24T15:45:32,65-08:00 Q

AbsoluteTimel SO ::= OCTET STRING -- ASCII text string that esto 1SO 8601 format

] og

-- SNTPTimeStamp, a 64-bit timestamp value that is provided by an SNTPtime sync@ation service

SNTPTimeStamp ::= SEQUENCE {

seconds INT-U32, -- Seconds since January 1, 1900 OO:Q

fraction INT-U32 -- Binary fraction of a second

} $
-- Absolute-Rel ative-Sync attribute provides a means for correlating relative timestamps to the

-- device's date/time setting

-- NOTE--This attribute needs to be updated only periodically to account for drift between the various
-- time sources (e.g., once a minute)

AbsoluteRelativeTimeSync ::= SEQUENCE {

absolute-time-mark AbsoluteTime, -- use of this data type limits resolution to 1/100 second

relative-time-mark RelativeTime, -- resolution limited by 125 ustick and resolution/accuracy
-- settings for relative time service

relative-rollovers INT-U16, -- number of times the relative time has "rolled over" from
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-- its maximum value to O

-- NOTE--Therelative time will roll over every 6.2 days
hires-time-mark HighResRelativeTime,

-- defaults to 0x00000000 if not supported
ext-time-marks ExtTimeStampList -- list isempty if no extended timestamps are supported

-- Time-Zone attribute supports time zone information for UTC

UTCTi meZN == SEQUENCE {
i n

tim ffset-hours INT-18, -- device'slocd time zone (i.e., a the point of care),
. --relativeto UTC
d\ -- format is +hh for time zones east of
-- GMT and -hh for locations west of GMT
ti mezoneoff%utes INT-US, -- minutes offset from GMT (if specified); format
-- conventions are the same as the conventions for hours,

-- only they are not signed (shall always be a positive value);

O -- default isNULL
time-zone-label z OCTET STRING -- device'slocal time zone label, e.g., PST or PDT; see
@ -- device's Locale attribute for string encoding
}
23
e

-- Daylight-Savings-Transition attri bute&&cifiesthe settings for the next transition to/from daylight savingstime

DaylightSavingsTransition::= SEQUENCE {
transition-date Absol uteTino -- device'slocal date/time when the daylight savings
@ transition will occur
ﬁe\y local time zone offset and label after transition date
)8I’ E--May be same as previous value

next-offset UTCTimeZone

} 42
-- Next-L eap-Seconds attribute specifies the settings for the na{%seconds transition
LeapSecondsTransition::= SEQUENCE { O
transition-date Date, -- device'sloca (@)«hen the transition will occur;
-- adjustment occurs @e end (i.e., 23:59:597) of
-- the specified date
next-cum-leap-seconds INT-U32 -- next cumulative leap- s value (see
-- Cumulative-L eap-Secon able 7.47)

-- NOTE--May be same as prevés value
} Z
7.5.10.2 Behavior 6\&

The Clock object defines the methods in Table 7.49. 0

Table 7.49—Clock object methods

Action Mode Action ID Action parameter Action result
Set-Time Confirmed MDC_ACT_SET TIME | SetTimelnvoke None
Set-Time-Zone Confirmed MDC_ACT_SET TIME | SetTimeZoneln- None

_ZONE voke
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Table 7.49—Clock object methods (continued)

Action Mode Action ID Action parameter Action result
Set-L eap-Seconds Confirmed MDC_ACT_SET_LEAP | SetlLeapSeconds None
_SECONDS Invoke
Set-Time-1SO Confirmed MDC_ACT_SET_TIME | AbsoluteTimelSO None
_1sSO

NOTE—Whée\ ing the time with either Set-Time or Set-Time-ISO methods, al supported absolute timestamp
attributes (i.e., d-Time, | SO-Date-and-Time and possibly Ext-Time-Stamp-List) shall be updated consistently.

The following datat apply:

- (@)

-- Date/time to be set O

SetTimelnvoke ::= SEQU E@
date-time %bsol uteTime,

accuracy OAT-Type -- accounts for manually set time (e.g., 2 min error); value
/ -- isdefined in seconds
| \
-- Time zone information to be set Q
SetTimeZonelnvoke ::= SEQUENCE { /O
time-zone UTCTimeZoné current time zone to be used by device
next-time-zone DaylightSavings ition
=TafOrmation for the next transition to/from daylight
-- s time
}
-- Cumulative leap-seconds information to be set %

|eap-seconds-cum INT-132, -- cumulativel nds, which when subtracted from
-- SINTP secon C seconds

next-leap-seconds L eapSecondsTransition n(

-- date of transition frol @/ious to new cumulative

-- leap-second value + new

g
}
2

7.5.10.3 Notifications

Setl eapSecondslnvoke ::= SEQUENCE { O
ds yé

The Clock object defines the eventsin Table 7.50. Q

§

Table 7.50—Clock object events

Event Mode Event ID Event parameter Event result
Clock-Date-Time-Status- Unconfirmed MDC_NOTI_DATE_ ClockStatus- —
Changed TIME_CHANGED Updatelnfo

The following data types apply:
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-- Clock status update information is sent, for example, when the relative time setting rolls over to 0 or when the
-- timeis changed by the device operator

ClockStatusUpdatel nfo ::= SEQUENCE {

date-time-status DateTimeStatus, -- current clock/time usage status
time-sync AbsoluteRelativeTimeSync
-- current time synchronization values
}
7.6 Objec the Control Package

The definitions @j ectsin the Control Package are given in 7.6.1 through 7.6.9.

04

7.6.1 SCO O

Object: O@CO

Description: e SCO isresponsible for managing all remote control capabilities that are supported

edical device. The SCO is the primary access point for invoking remote control

fu %It contains all Operation objects and provides a means for transaction
proci . All Operation object invoke commands shall be done through the SCO.”

Derived From: VMO .

Name Binding: Handle (V jnherited)

Registered As: MDC_MOAJXNTRL_SCO

The SCO class defines the attributesin Table 7.51(0)

L/.

Table 7.51—SCO Qattributes

7.6.1.1 Attributes

Attribute name Attribute D Attributetypé'@ Remark Qualifier

Sco-Capability MDC_ATTR_SCO_ ScoCapability option flag field. M
CAPAB

Sco-Help-Text- MDC_ATTR_SCO_ OCTET STRING | Help t@ (0]

String HELP_TEXT_STRING /&

Vmo-Reference MDC_ATTR_VMO_ HANDLE Referenceto olleditem,if | O
REF not the VMD.

Activity- MDC_ATTR_INDIC_ ScoActivity- Can be set by remoléystem to | O

Indicator ACTIV Indicator give feedback that syst

under remote control.

Lock-State MDC_ATTR_STAT_ Administrative- If locked, no operation can b ) M
LOCK State invoked.

Invoke-Cookie MDC_ATTR_ID_ INT-U32 Transaction 1D assigned by M
INVOK_COOKIE invoke command.

The SCO class definesin Table 7.52 the attribute groups or extensions to inherited attribute groups.
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Table 7.52—SCO class attribute groups

Attribute group

Attributegroup ID

Group elements

VMO Satic Context Group MDC_ATTR_GRP_VMO_ | fromVMO:
(extensibl e attribute group) STATIC Type, Handle
from SCO:
Sco-Help-Text-String, Sco-Capability
VMO Dynamic Context MDC_ATTR_GRP_VMO_ | fromVMO:
Group DYN Label-String
(extensible g%b e group) from SCO:
61‘ . Activity-Indicator, Vmo-Reference
S .
SCO Transactlo@roup MDC_ATTR_GRP_SCO_ from SCO:
O( TRANSACTION Lock-State, Invoke-Cookie

The following type defir%apply:

-- Activity-Indicator attri bute% set by aremote system to indicate that remote control is active
ScoActivitylndicator ::= INT—UlG‘O/(

act-ind-off(0), .

act-ind-on(1), {S;

act-ind-blinking(2)
} ’ Q
Qu
\);
L

- Sco-Capability bits

ScoCapability ::= BITS-16 {

act-indicator(0), r activity indicator

sco-locks(1), one operation sets the SCO lock flag
sco-ctxt-help(8) -- SC ports context-dependent dynamic help
}
7.6.1.2 Behavior O

In addition to the SET service, which can be used to modify the Activiw=Pqdicator attribute, the SCO defines
the methodsin Table 7.53. /

Table 7.53—SCO methods : 6
/

. - - y .
Action Mode Action ID Action parameter(<‘\ Action result
V]

N
Operation-Invoke Confirmed MDC_ACT_SCO_OP_ Operationinvoke bperati on-
INVOKE |WResu|t
Get-Ctxt-Help Confirmed MDC_ACT_GET_CTXT | CixtHelpRequest CtxtHelpResult

_HELP

The following data types apply:

-- Operation-Invoke method has an additional security mechanism

Operationinvoke ::= SEQUENCE {
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checksum INT-116, -- 16-bit twos complement

invoke-cookie INT-U32, -- arbitrary ID mirrored back in resulting updates
op-elem-list Oplnvokelist

}

NOTE—If check-summing is not used, the checksum field shall be O. If calculated checksum is O, the checksum field
shall be —1. Checksum calculation is the 16-bit twos-complement sum of 16-hit words in the message starting at the
address after the checksum field.

Oplnvokelist ::= SEQUENCE OF OplnvokeElement

Oplnvok ent ::= SEQUENCE {

op-cl . OID-Type, -- from object-oriented nomenclature partition
op-inst InstNumber,
op- mod-tybge OpModType,
attributes O, Attributelist

} (o)

OpModType ::= INT-U
op-replace(0), -- normally replace value of virtua attribute
op-setToDefault(3), z -- set to default value if thisis supported
op-invokeAction(10), -- needed for singular action type of operations
op-invokeActi onWithArgs(% -- action with arguments

} / .

e

-- Result confirms reception (and executitn) gf operations
-- Updated attributes are communicated vial al update method (e.g., scanner) to avoid inconsistencies

OperationlnvokeResult ::= SEQUENCE { ’O/:,

invoke-cookie INT-U32, @
result OplnvResult L .
} ®
OplnvResult ::= INT-U16 { @
op-successful(0),
op-failure(1) 0

} QO

-- The following types allow the retrieval of dynamic help information theljg SCO or Operation object

-- context-dependent (i.e., state-dependent) Q
CixtHelpRequest ::= SEQUENCE { /
type OID-Type, -- either Operation object € or SCO classID
op-instance-no InstNumber -- operation instance number’(0 i O is addressed)
} }
CixtHelpResult ::= SEQUENCE {
type OID-Type, -- either Operation object class ID or ﬁs 1D
op-instance-no InstNumber,
hold-time RelativeTime, -- how long to display help; O if not appli@@
help CixtHelp
}
CixtHelp ::= CHOICE {
text-string [1] OCTET STRING,
oid [8] OID-Type
}

7.6.1.3 Notifications

The SCO defines the eventsin Table 7.54.
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Table 7.54—SCO events

Event Mode Event ID Event parameter Event result
SCO-Operating-Request Confirmed/ MDC_NOTI_SCO_OP_ | ScoOperReqSpec —
Unconfirmed REQ (optional)
SCO-Operation-Invoke- Confirmed/ MDC_NOTI_SCO_OP_ | ScoOperinvoke- —
Error Unconfirmed INVOK_ERR Error
The followi gggatyp&c apply:
*
- 7
--An operatingg%uest may append additional information
ScoOperRegSpec :: UENCE {
op-reg-id PrivateQid, -- device- or manufacturer-specific
op-reg-info 0 ANY DEFINED BY op-reg-id
) @
-- SCO-Operation-Invoke-Error nc@!ﬁon
. *
ScoOperinvokeError ::= SEQUENCE (d%
invoke-cookie INT-U3
op-error INT-U16
op-err-unspec(0),
checksum-error(1), Vo
sco-lock-violation(2), QL
unknown-operation(3), /‘
invalid-value(4), @
invalid-mod-type(s) @
¥
failed-operation-list SEQUENCE OF InstNumb@
} %
7.6.2 Operation object o
)
Object: Operation Q((
Description: “The Operation object is the abstract base class fo @aﬁ that represent remote con-
trollable items.” O/
Derived From: Top
Name Binding: Instance-Number (not directly accessible by object manag@services; uniquewithin
asingle SCO instance)
Registered As: MDC_MOC_CNTRL_OP

7.6.2.1 Attributes

&
S

The Operation object class defines the attributes in Table 7.55.

Table 7.55—Operation object class attributes

Attribute name Attribute 1D Attribute type Remark Qualifier
Instance-Number | MDC_ATTR _ID_ InstNumber Unique within SCO for opera- | M
INSTNO tion identification.
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Table 7.55—O0Operation object class attributes (continued)

Attribute name Attribute 1D Attribute type Remark Qualifier
Operation-Spec MDC_ATTR_OP_ OperSpec Structure defining operation M
SPEC types and properties.
Operation-Text- MDC_ATTR_OP_ OperTextStrings Static description of operation. | O
Strings TEXT_STRING
Operation-Tex}- MDC_ATTR_OP_ OperTextStrings Dynamic description of (0]
Strings-Dyn TEXT_STRING_DYN operation.
Vmo- Referer@/‘ MDC_ATTR_VMO_ HANDLE Reference to an object. (0]
YREF
Operational- . ATTR_OP_ Operational State Specifies whether operationis | O
State accessible.
Q

The Operation object class es in Table 7.56 the attribute groups or extensions to inherited attribute

groups. @
O

Table 7.56—0@ation object class attribute groups

Attribute group Attri@egoup ID Group elements
Operation Satic Context M DC_ATT% OP_ from Operation:
Group STATIC_CTXT Operation-Spec, Operation-Texts
(extensibl e attribute group) L,.
L4
Operation Dynamic Context M DC_ATTR_GRP_OFQ from Operation:
Group DYN_CTXT &, Operational-State, Vmo-Reference
(extensible attribute group) A
The following type definitions apply: O@
©
-- Operation-Spec attribute indicates what this operation really does /é
OperSpec ::= SEQUENCE {
vattr-id OID-Type, -- ID of the virtual attributethﬁhanged by operation
op-target OID-Type, -- from metric or object-orient ﬂenclature partition
options OpOptions, -- special options
level OpLevel, -- range of importance @
grouping OpGrouping -- to describe rel ations between operatl rTL
} $

NOTE—The vattr-id code comes from the virtual attribute nomenclature partition. Entries (i.e., codes) in this partition
are even. Thelast bit of the code is used to define from which nomenclature partition the op-target code comes. If the last
bit is 0, the op-target code comes from the metric nomenclature partition. If the last bit is 1 (1 is added to the base code
in the virtual attribute nomenclature), the op-target code comes from the object-oriented nomenclature partition.

-- Operation texts
OperTextStrings ::= SEQUENCE {

label OCTET STRING, -- thelabel string indicates the meaning of the operation
help OCTET STRING, -- the help string may contain additional help for the user
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confirm OCTET STRING -- the confirm string is shown by manager to a user to
-- reconfirm the operation (e.g., "do you really want to
-- shut down?")

}

-- Operation options

OpOptions::= BITS16 {
needs-confirmation(0),

supports-default(1), -- adefault value is supported for the virtual attributes
sets-scaock(2), -- needs transaction processing to avoid side effects
is ), -- value preserved over system power fail

op-d -- operation has dependencies to others

-- (always set if sets-sco-lock hit is set)
op-auto- -- supports auto repeat
op-ctxt-hel p( -- provides context-dependent help via SCO action
}
-- Level %

OpLevel ::=BITS-16 {

op-level-basic(0), O -- anormal operation
op-level-advanced(1), / . -- an advanced operation
op-level-professional (2),

op-item-normal(8), {9 -- operation modifies anormal user item
op-item-config(9), -- operation modifies a configuration item
op-item-service(10) Q -- operation modifies a service item (not

0 -- used by regular operator)
s

e

- *
-- Field for grouping operations (i.e., defineslogical rel a(@); can be used to organize operations in a useful
-- sequence on an operator interface (i.e., display) a
OpGrouping ::= SEQUENCE {
group INT-US, %

priority INT-U8 O
S

%

7.6.2.2 Behavior

The Operation object does not define any special methods.

7.6.2.3 Notifications 6

The Operation object does not generate any special notifications. &

7.6.3 Select Item Operation object %\

Object: Select Item Operation

Description: “The Select Item Operation object allows selection of one item out of agiven list. The
list can have different types.”

Derived From: Operation

Name Binding: Instance-Number (not directly accessible by object management services)

Registered As: MDC_MOC_CNTRL_OP SEL_IT

7.6.3.1 Attributes

The Select Item Operation object class defines the attributesin Table 7.57.

110 Copyright © 2004 ISO/IEEE. All rights reserved.



PART 10201: DOMAIN INFORMATION MODEL ISO/IEEE 11073-10201:2004(E)

Table 7.57—Select Item Operation object class attributes

Attribute name Attribute D Attribute type Remark Qualifier
Selected-Item- MDC _ATTR_INDEX_ | INT-U16 Index of current selection. M
Index SEL
Nom-Partition MDC_ATTR_ID_NOM | NomPartition If entriesinlist are OIDs, spec- | C
_PARTITION ifiesthe nomenclature partition
that is used.

Select-List )\ MDC_ATTR LIST SelectList List of possible choices. M

A SEL

(3
[

(y

The Select Item Op@iﬁn object class defines in Table 7.58 the attribute groups or extensions to inherited

attribute groups.
<

Table 7.58%Iect Item Operation object class attribute groups

Attribute group O}gtributegroup ID Group elements
Operation Satic Context M DG@TR_GRP_OP_ from Operation:
Group STATI® CTXT Operation-Spec, Operation-Texts
(extensible attribute group) Q from Select Item Operation:

Nom-Partition
"
Operation Dynamic Context MDC_ATTR_ OP_ from Operation:
Group DYN_CTXT G% Operational-State, Vmo-Reference
(extensible attribute group) L * from Select Item Operation:
7). | SelectertItem-Index, Select-Lis

The following type definitions apply: \Q@
O@
A

-- Select-List attribute defines valid selections

SelectList ::= CHOICE { ®

oid-list [1] SEQUENCE OF OID-Type, O,

value-list [3] SEQUENCE OF FLOAT-Type,

value-u-list [4] SEQUENCE OF SelectUValueEntry, 6

string-list [5] SEQUENCE OF OCTET STRING }
) ((\L
-- Value with a unit/dimension code 0

SelectUVaueEntry ::= SEQUENCE {
value FLOAT-Type,
m-units OID-Type -- from dimensions nomenclature partition

}

7.6.3.2 Behavior

The Select Item Operation object does not define any special methods.
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The Select Item Operation object does not generate any special notifications.

7.6.4 Set Value Operation object

Object:
Description:

Derived Frorry\
Name Bindi g6
Registered As: /d;

7.6.4.1 Attribute%

The Set Value Operation

Table 7.5%

Set Value Operation

“The Set Value Operation object allows the system to adjust avalue within agiven

range with a given resolution.”
Operation

Instance-Number (not directly accessible by object management services)
MDC_MOC_CNTRL_OP_SEL_VAL

class defines the attributes in Table 7.59.

.

t Value Operation object class attributes

Attribute name Attribute D {p Attribute type Remark Qualifier
Current-Value MDC_ATTR_VAL_ (9L OAT-Type Current value. M
CURR 'O
Set-Vaue-Range | MDC_ATTR_VAL _ Op% ueRange | Rangeof legal values. M
RANGE L
& *
Step-Width MDC_ATTR VAL _ OpVa St th | Allowed step width. o
STEP_WIDTH
Unit-Code MDC_ATTR_UNIT_ OID-Type ) From dimensions nomencla- (0]
CODE & re partition.

The Set Vaue Operation object class defines in Table 7.60 the attri

attribute groups.

O@
%
NoY

Table 7.60—Set Value Operation object class attribut oups

b@roups or extensions to inherited

Attribute group

Attributegroup ID

Group €

7

Operation Satic Context
Group
(extensible attribute group)

MDC_ATTR_GRP OP_
STATIC_CTXT

from Operation: &~
Operation-Spec, Operation-Texﬁp

Operation Dynamic Context
Group
(extensible attribute group)

MDC_ATTR_GRP OP_
DYN_CTXT

from Operation:
Operational-State, Vmo-Reference

from Set Value Operation:

Current-Value, Set-Value-Range, Unit-Code,

Step-Width

112
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The following type definitions apply:

-- Set-Value-Range attribute defines range and minimum resolution

OpSetVaueRange ::= SEQUENCE {

minimum FLOAT-Type,
maximum FLOAT-Type,
resolution FLOAT-Type

-- Step-Widt
-- step widths;

uteis an ordered (in ascending order) array of ranges and corresponding minimum
lower edge is defined in the minimum value of the range specification

OpVa StepWidth ::= %JENCE OF StepWidthEntry

StepWidthEntry ::= SEQ E {

upper-edge FLOAT-Type,
step-width @L OAT-Type
) /)/
*
7.6.4.2 Behavior {S‘
The Set Value Operation object does not dé&e any special methods.
7.6.4.3 Notifications 2o
o
The Set Vaue Operation object does not generate any@ial notifications.
7.6.5 Set String Operation object é
Object: Set String Operation S @
Description: “The Set String Operation object is used(@et the contents of a string type virtua
attribute.” @

Derived From: Operation e
Name Binding: Instance-Number (not directly accessible by ob@)gvanagemmt services)
Registered As: MDC_MOC_CNTRL_OP_SET_STRING @

7.6.5.1 Attributes 0,6
Z

The Set String Operation object class defines the attributes in Table 7.61. &

Table 7.61—Set String Operation object class attributes 0

Attribute name Attribute 1D Attribute type Remark Qualifier

Current-String MDC _ATTR _STRING | OCTET STRING | Current value of the string type | C?
_CURR virtua attribute.

Set-String-Spec MDC_ATTR_SET_ SetStringSpec Properties of the string type M
STRING_SPEC virtua attribute.

8The Current-Siring attribute is out of the scope of this standard if the setstr-hidden-val flag is set in the specification
attribute; it is mandatory otherwise.
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The Set String Operation object class defines in Table 7.62 the attribute groups or extensions to inherited
attribute groups.

Table 7.62—Set String Operation object class attribute groups

Attribute group Attributegroup ID Group elements
Operation Satic Context MDC_ATTR_GRP_OP_ from Operation:
Group STATIC_CTXT Operation-Spec, Operation-Texts
(extensible ga}bute group)
Operation D@ﬂc Context MDC_ATTR_GRP_OP_ from Operation:
Group DYN_CTXT Operational-State, Vmo-Reference
(extensible attribi up) from Set String Operation:

w Current-String, Set-String-Spec

8
The following type definitig%pw:

Set-String- Spec attribute O
/

SetStrlngSpec = SEQUENCE {

max-str-len NT—@ -- maximum supported string length
char-size INT-U1l -- character sizein hits, e.g., 7, 8, or 16
set-str-opt SetStrOpi -- special option bits
}
®
-- Options for the string L/.
SetStrOpt ::= BITS-16 { @
setstr-null-terminated(0), -~ stri terminated with NULL character
setstr-displayable(1), -- string isghsplayable
setstr-var-length(2), -- string able length (up to maximum)
setstr-hidden-val (3) -- actual co is hidden, e.g., for password entry
}

7.6.5.2 Behavior @
‘c

The Set String Operation object does not define any special methods. @

7.6.5.3 Notifications 6

The Set String Operation object does not generate any specia notifications. &

7.6.6 Toggle Flag Operation object %\

Object: Toggle Flag Operation

Description: “The Toggle Flag Operation object allows a switch to be toggled (with two states, e.g.,
on/off).”

Derived From: Operation

Name Binding: Instance-Number (not directly accessible by object management services)

Registered As: MDC_MOC_CNTRL_OP TOG

7.6.6.1 Attributes

The Toggle Flag Operation object class defines the attributes in Table 7.63.
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Table 7.63—Toggle Flag Operation object class attributes

Attribute name Attribute D Attribute type Remark Qualifier

Toggle-State MDC_ATTR_STAT _ ToggleState Current state of toggle M
OP_TOG

Toggle-Label- MDC_ATTR_TOG_ ToggleL abel- M

Strings LABELS STRING Strings

*

The Toggleﬂ)%Operation object class defines in Table 7.64 the attribute groups or extensions to inherited

attribute group:

(0

Tab§@4—Toggle Flag Operation object class attribute groups
(@)

A
Attribute group % Attributegroup ID Group elements
7 .
Operation Satic Context s DC ATTR_GRP_OP_ from Operation:
Group TIC_CTXT Operation-Spec, Operation-Texts
(extensible attribute group) /
Operation Dynamic Context M DG@TR_GRP_OP_ from Operation:
Group DYN_€TXT Operational-State, Vmo-Reference
(extensible attribute group) Q from Toggle Flag Operation:
A Toggle-State, Toggle-Label-Strings
VVA
The following type definitions apply: L *

®
-- Toggle-State attribute

:I:oggIeState == INT-U16{ QO
tog-state0(0), @
tog-statel(1) !

-- Each state has alabel : 6

ToggleL abel Strings ::= SEQUENCE { &L

|bl-stateO OCTET STRING,
|bl-statel OCTET STRING 0

}

7.6.6.2 Behavior
The Toggle Flag Operation object does not define any special methods.
7.6.6.3 Notifications

The Toggle Flag Operation object does not generate any special notifications.
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7.6.7 Activate Operation object

Object: Activate Operation

Description: “The Activate Operation object allows a defined activity to be started (e.g., azero
pressure).”

Derived From: Operation

Name Binding: Instance-Number (not directly accessible by object management services)

Registered As: MDC_MOC_CNTRL_OP_ACTIV

7.6.7.1 Attributes

A

The Activate Oﬁrqtion object class does not define any additional attributes.
7
This object class i&i n Table 7.65 the attribute groups or extensions to inherited attribute groups.

(@)

Table%—Activate Operation object class attribute groups

Attribute group 3 Attributegroup ID Group elements
Operation Satic Context ATTR_GRP_OP_ from Operation:
Group ICeCTXT Operation-Spec, Operation-Texts
(extensible attribute group) (\}

O
Operation Dynamic Context MDC_ATAR GRP_OP_ from Operation:
Group DYN_CT Operational-State, Vmo-Reference
(extensibl e attribute group) ,O
\);
L.
No additiona type definitions are needed. p/

),
7.6.7.2 Behavior @
0@

The Activate Operation object does not define any special meth O

7.6.7.3 Notifications Q/,

The Activate Operation object does not generate any special notificatior?/é

7.6.8 Limit Alert Operation object :6

Object: Limit Alert Operation ‘A

Description: “The Limit Alert Operation object alows the limits of alimit ﬂ@etector to be
adjusted and the limit alarm to be switched on or off.”

Derived From: Operation

Name Binding: Instance-Number (not directly accessible by object management servi@

Registered As: MDC_MOC_CNTRL_OP_LIM

7.6.8.1 Attributes

The Limit Alert Operation object class defines the attributesin Table 7.66.
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Table 7.66—Limit Alert Operation object class attributes

Q

Attribute name Attribute D Attribute type Remark Qualifier
Alert-Op- MDC_ATTR_AL_OP_ | AlIOpCapab Indicates what can be switched | M
Capability CAPAB on or off.
Alert-Op-State MDC_ATTR_AL_OP_ | CurLimAlStat Current on/off state; canbeset | M
STAT by Operation-Invoke method.
Current-Limit MDC_ATTR _LIMIT_ CurLimAlval Current darm limits; canbeset | M
)\/ CURR by Operation-Invoke method.
AIert-Op—TexO/‘ MDC_ATTR_AL_OP_ | AlOpTextString Individual text for upper and (0]
String WTEXT_STRING lower limit.
Set-Vaue-Range %ATTR_VA L_ OpSetValueRange | Allowed range for limits. M
E
Unit-Code MD TR_UNIT_ OID-Type Dimension of values. M
CODE /)_
Metric-l1d M DC_AT'(R)& OID-Type Measurement (i.e., Numeric M
PHYSIO object) to which the limit
O applies, from metric nomencla-
/(/.) ture partition.

The Limit Alert Operation object class def@s in Table 7.67 the attribute groups or extensions to inherited

attribute groups.

Table 7.67—Limit Alert Operat

®

/

é}f’ bject class attribute groups

Attribute group

Attributegroup ID ‘Z

Group elements

Group

Operation Satic Context

MDC_ATTR GRP OP_
STATIC_CTXT

Operation:
jon-Spec, Operation-Texts

(extensible attribute group)

frol
Alert-

it Alert Operation:
/ﬁap;abi lity, Alert-Op-Text-String

Operation Dynamic Context
Group
(extensible attribute group)

MDC_ATTR_GRP OP_
DYN_CTXT

from O
Operational
from Limit A

. . VVmo-Reference

ation:

Alert-Op-State,

rregt-Limits, Set-Value-
Range, Unit-Code, &c-l d

The following type definitions apply:

-- Alert operation static flags indicate which on/off flags are supported

AlOpCapab ::= BITS-16 {
low-limit-sup(1),
high-limit-sup(2),
auto-limit-sup(5),
low-lim-on-off-sup(8),
high-lim-on-off-sup(9),
lim-on-off-sup(10)

-- supports low limit
-- supports high limit

-- supports automatic limits

0
&

-- supports to switch on/off low limit
-- supports to switch on/off high limit
-- supports to switch on/off the complete alarm
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-- Alert-Op-State attribute defines the current limit alert state
-- NOTE--The bits refer to the limit alarm only, not to the global alert state of the metric

CurLimAlStat ::= BITS-16 {

lim-alert-off(0), -- if thisbit is set, all aerts (both high and low) are off
lim-low-off(1), -- low-limit violation detection is off
lim-high-off(2) -- high-limit violation detection is off

}

-- Curren jts attribute

CurLimAlIV /é?EQUENCE{

lower FLOAT-Type,
upper O/ FLOAT-Type
} (@)
-- Alert-Op-Text-String at assignsindividual labels to upper and lower alarm limit
AlertOpTextString ::= SEQUE!
lower-text T STRING,
upper-text T,STRING
} ®
7.6.8.2 Behavior Q

The Limit Alert Operation object does not déﬁ% special methods.

7.6.8.3 Notifications ¢

D

The Limit Alert Operation object does not generate any notifications.

7.6.9 Set Range Operation object \Q@

Object: Set Range Operation O

Description: “The Set Range Operation object aIIowsthe% to adjust low and high values (i.e., a
value range) within defined boundaries.”

Derived From: Operation

Name Binding: Instance-Number (not directly accessible by object ement services)

Registered As: MDC_MOC_CNTRL_OP SET _RANGE 6

7.6.9.1 Attributes ‘A

The Set Range Operation object class defines the attributesin Table 7.68. Q

§

Table 7.68—Set Range Operation object class attributes

Attribute name Attribute D Attribute type Remark Qualifier
Current-Range MDC_ATTR_RANGE_ | CurrentRange Current value. M
CURR
Range-Op-Text MDC_ATTR_RANGE_ | RangeOpText Static attribute to define indi- (0]
OP_TEXT_STRING vidual texts for upper and
lower boundaries.
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Table 7.68—Set Range Operation object class attributes (continued)

Attribute name Attribute 1D Attribute type Remark Qualifier

Set-Vaue-Range | MDC_ATTR_VAL _ OpSetValueRange | Range of legal values. M
RANGE

Step-Width MDC_ATTR_VAL_ OpVal StepWidth Allowed step width. o]
STEP_WIDTH

Unit-Code MDC_ATTR_UNIT_ OID-Type From dimensions nomencla- (0]
CODE ture partition.

7

The Set Range ation object class defines in Table 7.69 the attribute groups or extensions to inherited
attribute groups.

Table %Set Range Operation object class attribute groups

v

Attribute group 2> Attributegroup ID Group elements
Operation Satic Context %ATTR_GRP_OP_ from Operation:
Group C.CTXT Operation-Spec, Operation-Texts
(extensible attribute group) @ from Set Range Operation:

- Range-Op-Text
Operation Dynamic Context MDC_ATWR_GRP_OP_ from Operation:
Group DY N_CTXLO Operational-State, Vmo-Reference
(extensible attribute group) s from Set Value Operation:

@ Current-Range, Set-Value-Range, Unit-Code,
L. | sepwidh

The following type definitions apply: @

] &

-- Current-Range attribute defines the current upper and lower rang%es

CurrentRange ::= SEQUENCE { Q/\
lower FLOAT-Type, Q
upper FLOAT-Type /é
} og
-- Range-Op-Text attribute assigns labels to the upper and lower boundaries ‘A
RangeOpText ::= SEQUENCE { Q
low-text OCTET STRING, -- printable label text for low value
high-text OCTET STRING -- printable label text for high value 0
}

7.6.9.2 Behavior
The Set Range Operation object does not define any special methods.
7.6.9.3 Notifications

The Set Range Operation object does not generate any special notifications.
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7.7 Objects in the Extended Services Package
The definitions of objects in the Extended Services Package are given in 7.7.1 through 7.7.9.

7.7.1 Scanner object

Object: Scanner

Description: “A Scanner object is an observer and ‘summarizer’ of object attribute values. It
observes attributes of managed medical objects and generates summariesin the form of
notification event reports. The Scanner object classis an abstract class, it cannot be

’2\ instantiated.”
Derived Fro 6 Top

Name Binding: #," Handle
Registered As L §? MDC_MOC_SCAN

04

7.7.1.1 Attributes O

The Scanner object class défjrgs the attributesin Table 7.70.

Tab%O—Scanner object class attributes

L3

Attribute name Attribute D {p Attribute type Remark Qualifier
Handle MDC_ATTR_ID_ (&A NDLE Scanners areidentified by M
HANDLE ,O handles.
Instance-Number | MDC_ATTR _ID_ Ins@ber Shall be used when dynamic C
INSTNO . creation of scanner instancesis
/‘\ alowed.
Operational- MDC_ATTR_OP_ Operation < Definesif scanner is active; M
State STAT can be set.

Q

The Scanner object class defines in Table 7.71 the attribute g%or extensions to inherited attribute
groups. V)

S

Table 7.71—Scanner object class attribute %BS

Attribute group Attributegroup ID Gr ements
o
Scanner Attribute Group MDC_ATTR_GRP_SCAN from Scanner:
(extensible attribute group) (al /

The attributes require no new type definitions.
7.7.1.2 Behavior
The Scanner object does not define any special methods.

Derived scanner specializations use the following common data types:
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-- List of objects for which scanned attributes are refreshed

-- If list is empty, al objectsin the scan list are refreshed

-- If scanned-attribute is 0 (NOS), dl attributes of that object that are scanned are refreshed

-- If the object-glb-handleis O (in all components), the specified attribute ID is refreshed for all objects
--inthe scan list

RefreshObjList ::= SEQUENCE OF RefreshObjEntry
RefreshObjEntry ::= SEQUENCE {

object-glb-handle GLB-HANDLE,
scanned-attribute OID-Type -- attribute ID from object-oriented nomenclature partition
}

7.7.1.3 Notifiatlqns
Events are defined i ived scanner specializations.

However, most scanner%alizations share a common event report data structure that is defined as

follows: z

-- A scanner may scan objects ﬁ%ultiple device contexts
-- For €fficiency, scanned data that %gs‘ to asingle device context is grouped together

ScanReportinfo ::= SEQUENCE { @
scan-report-no INT-Ul -- counter for detection of missing events

glb-scan-info SEQU E@ 8F SingleCtxtScan

}
s
SingleCtxtScan::= SEQUENCE { @
context-id MdsContext, L ¢
scan-info SEQUENCE OF Ob: ionScan
} 2
ObservationScan ::= SEQUENCE { 0
obj-handle HANDLE, @
attributes AttributeList O
} Q
. A

7.7.2 CfgScanner object (9/(

Object: CfgScanner @

Description: “The CfgScanner object has a special attribute (i.e., t ist attribute) that is used
to configure which object attributes are scanned. The Cf ner object has the follow-
ing properties:

— It scans VMO-derived objects (mostly Metric, Chanifel, angA(MD objects).
— It contains alist of scanned objectg/attributes that can be ithed.
The CfgScanner object is an abstract class; it cannot be instanti

Derived From: Scanner 0

Name Binding: Handle

Registered As: MDC_MOC_SCAN_CFG

7.7.2.1 Attributes

The CfgScanner object class defines the attributesin Table 7.72.
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Attribute name Attribute D Attribute type Remark Qualifier
Scan-List MDC_ATTR_SCAN_ ScanList List of scanned objects and M

LIST attributes; can be set.
Confirm-Mode MDC_ATTR_ ConfirmMode Determines whether con- M

CONFIRM_MODE firmed event reports are used.
Confirm- MDC _ATTR _ RelativeTime Determineswhen aconfirmed | C
Timeout )\ CONFIRM_TIMEOUT event report is resent in case of

/s amissing response.
7 |®

Transmit- /dpM DC_ATTR_TX_ INT-U16 Maximum number of not-yet- C
Window ND acknowledged event reports at

E &‘ onetime.

7\
Scan-Config- MDT”ATTR_SCAN _ ScanConfigLimit Even a configurable scanner (0]
Limit CFGY T may restrict the way it can be
/)\ configured.
v

Q

The CfgScanner object class defir@tTable 7.73 the attribute groups or extensions to inherited attribute

groups.

*

()

Table 7.73—CfgSQn r object class attribute groups

Attribute group

Attr

v g
ibute gr@ D

Group elements

Scanner Attribute Group
(extensible attribute group)

MDC_ATT R_GRP_S@

The following type definitions apply:

-- Scan-List attribute determines which object attributes are observed

- NOTES

%

S

2,

O

-- 1--If the scan list is empty, an episodic scanner has to send empty event repon@O,

-- 2--The scan list will typically contain attribute group 1Ds for specific objects

ScanList ::= SEQUENCE OF ScanEntry

2

ScanEntry ::= SEQUENCE {

object-glb-handle
scanned-attribute

}

GLB-HANDLE, --worksfor all objects with name bim§ dle

OID-Type

-- could also be attribute group 1D

§

-- Confirm-Mode attribute defines if confirmed event reports or unconfirmed event reports are used

ConfirmMode ::= INT-U16 {
unconfirmed(0),
confirmed(1)

}

-- Even a configurable scanner may restrict the way it can be configured
-- If Scan-Config-Limit attribute is absent, the scanner isfully configurable

122
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ScanConfigLimit ::= BITS-16 {

no-scan-del ete(0), -- scanner cannot be deleted

no-scan-list-mod(1), -- scan list cannot be dynamically modified
auto-init-scan-list(3), -- scan list isautomatically initialized after scanner create
auto-updt-scan-list(4) -- scan list is automatically updated in case of

-- configuration change

}

7.7.2.2 Behavior
The CfgScan?\ bject does not define any special methods.

7.7.2.3 Notlflca(an

04

Events are defined in c@/ed scanner specializations.

7.7.3 EpiCfgScanner

Object:
Description:

Derived From:
Name Binding:
Registered As: MDC_MOC CFG_EPI

7.7.3.1 Attributes /?9

The EpiCfgScanner object class does not define attrib@ other than the attributes inherited from the Cfg-

Scanner object. @

The EpiCfgScanner object class uses the Scanner Attribut up that is inherited from the CfgScanner
object. %

7.7.3.2 Behavior @

The EpiCfgScanner object defines the methodsin Table 7.74. 6/(

Table 7.74—EpiCfgScanner object methods 6

Action Mode Action ID Action par ameteé‘\/Actlon result
Refresh-Episodic-Data | Confirmed MDC_ACT REFR EPI_ | RefreshObjList ‘nozrp
DATA

The Refresh-Episodic-Data method triggers a refresh of all scanned attributes.
7.7.3.3 Notifications

The EpiCfgScanner object sends the notificationsin Table 7.75.
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Table 7.75—EpiCfgScanner object notifications

Event Mode Event ID Event parameter Event result

Unbuf-Scan-Report Confirmed/ MDC_NOTI_UNBUF_ ScanReportinfo —
Unconfirmed SCAN_RPT

NOTES

1—If the EpiCf ner scans attribute groups of an object and one or more of the attribute valuesin the group change,
then the scan orts all values of attributes in the group, even those that did not change their value. Thisisimportant
so that attribut ere dynamically deleted from an object instance can be detected without a special notification.

2—If no attribute @1 object changes its value, then no data of this object are included in the scan report (unless an
explicit refresh phase iggered).

3—Because an episodic @ner does not buffer any changes and does not have an update period specification attribute
(which is not needed becau dates are sent on value changes), attribute change notifications should be sent at arate
that ensures no data loss. Fol ple, in order to ensure that no metric value changes more than once between scans of
dynamic attribute groups, the dic scanner should check for changes at a rate at least as fast as the the shortest
MetricSpec::update-period of th ric instances in the scanner’s scan list.

4—After instantiation of the scanner® tribute values are considered changed so that the first scan report contains al
attribute values of all objects. /
/0
7.7.4 PeriCfgScanner object @
Object: Peri CfgScannerQ
Description: “The PeriCfg ject is responsible for scanning attributes and attribute groups
of objectsand for r these attributesin periodic event reports.”
Derived From: CfgScanner L
Name Binding: Handle ¢
Registered As: MDC_M oc_SCAN_CFG_%
7.7.4.1 Attributes 0

The PeriCfgScanner object class defines the attributesin Table %

Q

Table 7.76—PeriCfgScanner object clas/x:?;(ibutes

Attribute name Attribute 1D Attribute type %’k Qualifier
Scan- MDC_ATTR_SCAN_ ScanExtend Default is exten M
Extensibility EXTEND ‘A

Reporting- MDC_ATTR_SCAN_ RelativeTime Period of reports. 6\ M
Interval REP_PD L

R}
The PeriCfgScanner object class defines in Table 7.77 the attribute groups or extensions to inherited
attribute groups.
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Table 7.77—PeriCfgScanner object class attribute groups

Attribute group Attributegroup ID Group elements

Scanner Attribute Group MDC_ATTR_GRP_SCAN @l
(extensibl e attribute group)

The attributes require the following new type definitions:

A

-- Scan-Ex idity attribute definesif the scanner includes all observationsin the ScanReportinfo event
-- parameter Gy includes just the latest observation (i.e., superpositive)

ScanExtend ::= IN 6 {
extensive(0), -- all attribute changes in the scan period are included
superpositive(), O -- only the last attribute change isincluded
superpositive-avg(2) 0 -- superpositive, but all valuesin period are averaged
} 2

7.7.4.2 Behavior GO

The PeriCfgScanner object does not de@any special methods.

7.7.4.3 Notifications Q

The PeriCfgScanner object sends the notificatioﬁ%Table 7.78.
L/.

Table 7.78—PeriCfgScan %Jject notifications

Event Mode Event @KQ Event parameter Event result
Buf-Scan-Report Confirmed/ MDC_NOTI_BU F}O ScanReportinfo —
Unconfirmed SCAN_RPT @
o/

S
oY

Object: FastPeri CfgScanner Q
Description: “The FastPeriCfgScanner object is a specialized object cl % scanning the observed
value attribute of the Real Time Sample Array object. This 1al ijanner object isfur-

7.7.5 FastPeriCfgScanner object

ther optimized for low-latency reporting and efficient communi€aom, bandwidth utili-
zation, which is required to access real-time waveform data.”

Derived From: PeriCfgScanner
Name Binding: Handle 0
Registered As: MDC_MOC_SCAN_CFG_PERI_FAST

7.7.5.1 Attributes

The FastPeriCfgScanner object class does not define attributes other than the attributes inherited from the
PeriCfgScanner object.

The FastPeriCfgScanner object class uses the Scanner Attribute Group that is inherited from the PeriCfg-
Scanner object.
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7.7.5.2 Behavior

The FastPeri CfgScanner object does not define any special methods.
7.7.5.3 Notifications

The FastPeri CfgScanner object sends the notificationsin Table 7.79.

Table 7.79—FastPeriCfgScanner object notifications

% R Mode Event ID Event parameter Event result
Vi
7
Fast-Buf-Scan- R@rt Confirmed/ MDC_NOTI_FAST _ FastScanReportinfo | —
Q Unconfirmed BUF_SCAN_RPT

(@)

The following type defir%apply:

-- Event report contains the% values of scanned Real Time Sample Array objects

FastScanReportInfo ::= SEQUEN%(
scan-report-no INT-UAS,

glb-scan-info SE CE OF SingleCtxtFastScan
} S

SingleCtxtFastScan ::= SEQUENCE {

context-id MdsContext, d{‘

scan-info SEQUENCE @aObservati onScan
} L/ .
RtsaObservationScan ::= SEQUENCE { @

handle HANDLE, @

observation SaObsValue

} s
The FastPeriCfgScanner object is a dedicated scanner for Real Ti r@ample Array objects. For performance

reasons, the sample arrays do not carry a separate timestamp in servation scan structure. For time
synchronization and timestamping of specific samples, two different

@) The default method assumes that the timestamp provided by t
time of the first sample value in each RtsaObservationScan::SaObs
b) For higher precision time synchronization, Real Time Sample Ar jects may support the

Average-Reporting-Delay and Sample-Time-Sync attributes. The sup| or this method is sig-
naled by the presence of the Time-Support::time-capability-time- -risa-time-sync-high-

precision flag in the Clock object. If this method is used, the individual sampl are determined
by these attributes and they are independent of the timestamp provided by th NT REPORT
service.

7.7.6 UcfgScanner object

Object: UcfgScanner
Description: “The UcfgScanner object scans a predefined set of managed medical objectsthat cannot
be modified. In other words, the UcfgScanner object typically is areporting object that
is specialized for one specific purpose. It has the following properties:
a) Scanner event reports are typically used in confirmed mode because the data they
contain are not stateless.
b) Thelist of scanned objectg/attributesisfixed (i.e., cannot be configured).
The UcfgScanner object is an abstract class; it cannot be instantiated.”
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Derived From: Scanner
Name Binding: Handle
Registered As: MDC_MOC_SCAN_UCFG

7.7.6.1 Attributes

The UcfgScanner object class defines the attributes in Table 7.80.

Table 7.80—UcfgScanner object class attributes

P

Attribute na@/' Attribute D Attribute type Remark Qualifier
N
v
Confirm-Mode C_ATTR_ ConfirmMode Default is confirmed mode. (0]
FIRM_MODE
7\
Confirm- MDCAATTR _ RelativeTime Determineswhen aconfirmed | O
Timeout CO TIMEOUT event report is resent in case of
amissing response.
L d
Transmit- MDC_ATT @_ INT-U16 Maximum number of not-yet- (0]
Window WIND O acknowledged event reports at
X onetime.
"/

(}

The UcfgScanner object class definesin T@ 7.81 the attribute groups or extensions to inherited attribute

groups. 0
/o

Table 7.81—UcfgScanner @ct class attribute groups
Q)

-
Attribute group Attributegroup ID &. Group elements
Scanner Attribute Group MDC_ATTR_GRP_SCAN ¢
(extensible attribute group) Voo
kS

7.7.6.2 Behavi /é

.7.6.2 Behavior /
The UcfgScanner object does not define any special methods. GO,
7.7.6.3 Notifications 6‘}
Events are defined in derived scanner specializations. Q
7.7.7 Context Scanner object 0
Object: Context Scanner
Description: “The Context Scanner object is responsible for observing device configuration changes.

After instantiation, the Context Scanner object is responsible for announcing the object
instances in the device’'s MDIB. The scanner provides the object instance containment
hierarchy and static object attribute values. In case of dynamic configuration changes,
the Context Scanner object sends notifications about new object instances or deleted
object instances.”

Derived From: UcfgScanner
Name Binding: Handle
Registered As: MDC_MOC_SCAN_UCFG_CTXT

Copyright © 2004 ISO/IEEE. All rights reserved. 127



ISO/IEEE 11073-10201:2004(E) HEALTH INFORMATICS — POINT-OF-CARE MEDICAL DEVICE COMMUNICATION

7.7.7.1 Attributes

The Context Scanner object class defines the attributes in Table 7.82.

Table 7.82—Context Scanner object class attributes

Attribute name Attribute D Attributetype Remark Qualifier
Context-Mode MDC_ATTR_SCAN_ ContextMode Default is dynamic. M
X‘ CTXT_MODE

2
The Context aﬂ&q object class uses the Scanner Attribute Group that is defined by the Scanner object.

The attributes requi r%following new type definitions:

) Q

-- Context-Mode attribute inesif the context scanner sends create notifications for the maximum set of
-- object instances in the MD d requires no delete notifications) or for active objects only

ContextMode ::= INT-U16 { GO

static-mode(0), / .
dynamic-mode(1) {S}
}

S
7.7.7.2 Behavi
ehavior 'O/'\

The Context Scanner object defines the methods ir@ﬂq 7.83.

S
Table 7.83—Context Scan@,object methods
O

Action Mode Action ID > ® Action parameter Action result
2
Refresh-Context Confirmed MDC_ACT_REFR _ ‘/®fresh0bj List ObjCreatelnfo
CTXT ) (scanreport nois

S, 0
The Refresh-Context method returns configuration information for al objgt 6ancec currently in the

MDIB. ‘A
7.7.7.3 Notifications &L

The Context Scanner object defines the eventsin Table 7.84. 0

Table 7.84—Context Scanner object events

Event Mode Event ID Event parameter Event result

Object-Create-Notification Confirmed/ MDC_NOTI_OBJ_ ObjCreatelnfo —
Unconfirmed CREAT

Object-Delete-Notification Confirmed MDC_NOTI_OBJ DEL | ObjDeletelnfo —
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The following type definitions apply:

-- Object-Create-Notification event contains type, 1D, and attribute information about new object instances
--inthe MDIB

ObjCreatelnfo ::= SEQUENCE {

scan-report-no INT-U16,

scan-report-info SEQUENCE OF CreateEntry
}

-A singz\ entry for one parent object, necessary to construct hierarchy in MDIB
*

CreateEntry :%QU ENCE {
superior-ob) ManagedObjectld,

created-object SEQUENCE OF CreatedObject
} OO
-- Now finally the new objeef iself
CreatedObject ::= SEQUENCE(D)

classid edObjectld,

attributes ibutel ist

} ()

-- Object-Delete-Notification event implicitly delgtes all child objects as well

ObjDeletelnfo ::= SEQUENCE { o’
scan-report-no INT-U16, @
object-list SEQUENCE OF M@édObjectl d
} %

7.7.8 Alert Scanner object

Object: Alert Scanner @

Description: “The Alert Scanner object isresponsibl e‘@ybservi ng the alert-related attribute groups
of objectsinthe Alert Package. Asaarmi eneral is security-sensitive, the scanner
is not configurable (i.e., all or no Alert obj scanned). The Alert Scanner object
sends event reports periodically so that timeout jtions can be checked.”

Derived From: UcfgScanner ®

Name Binding: Handle O,

Registered As: MDC_MOC_SCAN_UCFG_ALSTAT 6

7.7.8.1 Attributes .}

The Alert Scanner object class defines the attributesin Table 7.85. Q

§

Table 7.85—Alert Scanner object class attributes

Attribute name Attribute 1D Attribute type Remark Qualifier
Reporting- MDC_ATTR_SCAN_ RelativeTime Period of reports. M
Interval REP _PD

The Alert Scanner object class uses the Scanner Attribute Group that is defined by the Scanner object.
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The attributes require no new type definitions.

7.7.8.2 Behavior

The Alert Scanner object does not define any special methods.
7.7.8.3 Notifications

The Alert Scanner object defines the eventsin Table 7.86.

Table 7.86—Alert Scanner object events

[
Event O’ Mode Event ID Event parameter Event result
faY
Alert-Scan-Report \/C) | Confirmed/ MDC_NOTI_AL_STAT_ | ScanReportinfo —
Unconfirmed SCAN_RPT

7.7.9 Operating Scanner o@?/t(

Object: Operating " ner
Description: “The Oper Scanner object is responsible for providing al information about the
operating and | system of the medical device. Thisinformation mainly includes
SCO-contained @pergtion objects, which are considered SCO properties, not separate
managed medical s. The operating scanner
— Sends CREAT ts for Operation object instances
— Scans Operation t attributes together with attributes of the SCO Transaction
Group (see 7.6.1.1) .
— Provides arefresh m j sm for Operation object attributes.”
Derived From: UcfgScanner @
Name Binding: Handle
Registered As: MDC_MOC_SCAN_UCFG_OP
7.7.9.1 Attributes ®O

The Operating Scanner object class does not define attributes other @the attributes inherited from the
UcfgScanner object. /é

The Operating Scanner object class uses the Scanner Attribute Group that is (@ﬁg by the Scanner object.

Z
<
&

7.7.9.2 Behavior

The Operating Scanner object defines the methods in Table 7.87.

Table 7.87—Operating Scanner object methods

Action Mode Action ID Action parameter Action result
Refresh-Operation- Confirmed MDC_ACT_REFR_OP_ | RefreshObjList OpCreatelnfo
Context CTXT (scanreport nois

0)
Refresh-Operation- Confirmed MDC_ACT_REFR OP_ | RefreshObjList —
Attributes ATTR
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NOTE—The RefreshObjList action parameter for the Refresh-Operation-Attributes method may identify both SCO

attributes and Operation object attributes.
7.7.9.3 Notifications

The Operating Scanner object defines the eventsin Table 7.88.

Table 7.88—OQOperating Scanner object events

A

E& Mode Event ID

Event parameter

Event result

Oper-Create- N@&’e\ti on Confirmed/ MDC_NOTI_OP_ OpCresatelnfo —
Unconfirmed CREAT
Oper-Del eteNotific% Confirmed MDC_NOTI_OP _DEL OpDeletelnfo —

A/
Oper-Attribute-Update (., Confirmed/ MDC_NOTI_OP ATTR
C&nconﬁ rmed | _UPDT

OpAttributelnfo

2

The following type definitions app@/(

: 6

-- Support data types

OpElemAttr ::= SEQUENCE { Q
op-class-id OID-Type,
op-instance-no InstNumber, -
attributes Attributelist @

) Z,

OpElemAttrList ::= SEQUENCE OF OpElemAttr

op-instance-no InstNumber

}

-- Create and delete operations

OpCreatelnfo ::= SEQUENCE {

scan-report-no INT-U16,
scan-info SEQUENCE OF OpCreateEntry
}
OpCreateEntry ::= SEQUENCE {
sco-glb-handle GLB-HANDLE,
created-op-list OpElemAdttrList
}
OpDeletelnfo ::= SEQUENCE {
scan-report-no INT-U16,
deleted-op-list SEQUENCE OF OpDeleteEntry
}
OpDeleteEntry ::= SEQUENCE {
sco-glb-handle GLB-HANDLE,
deleted-op-list SEQUENCE OF OpElem
}
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-- Report of Operation object attributes (from multiple contexts, if necessary)

OpAttributelnfo ::= SEQUENCE {

scan-report-no
glb-scan-info

}

INT-U16,
SEQUENCE OF SingleCtxtOperScan

SingleCtxtOperScan ::= SEQUENCE {

context-id
scan-%
}

2

--The scanned%?or ation contains SCO transaction attributes and Operation object attributes

MdsContext,
SEQUENCE OF OpAttributeScan

OpAttributeScan ::= UENCE {

sco-handle

invoke-cookie

lock-state

HANDLE,
INT-U32,

z AdministrativeState,
op-elem-updt-list pElemAttrList

}

o3

7.8 Objects in the Communica@h Package

The definitions of objectsin the Communi (Q o? Package are given in 7.8.1 through 7.8.7.

A

7.8.1 Communication Controller object @

Object:
Description:

Derived From:
Name Binding:
Registered As:

7.8.1.1 Attributes

Communication Controll eé/ :

“The Communication Contrc@ bject represents the upper layer and lower layer com-
munication profile (i.e., the applgegtion profile, the format profile, and the transport pro-
file) and provides access method$for obtaining management information related to data
communications.”

To

Ha%dle ®

MDC_MOC_CC (from object-oriented r%:l ature partition)

%

The Communication Controller object class defines the attributesin Table %

Table 7.89—Communication Controller object class at@ates

Attribute name Attribute D Attributetype Remark » L{\ Qualifier
4
Handle MDC_ATTR_ID_ Handle ID for referencing the objectU M
HANDLE
Capability MDC_ATTR_CC_ CcCapability Bit field indicating specific M
CAPAB capabilities of the
Communication Controller
implementation.
CC-Type MDC_ATTR_CC_ CC-0Oid Could be used to specify (0]
TYPE variants, e.g., |SO/IEEE 11073,
local areanetwork (LAN),
combinations..
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Table 7.89—Communication Controller object class attributes (continued)

Attribute name

Attribute D

Attributetype

Remark

Qualifier

Number-Of-Difs

MDC_ATTR_CC_
NUM_DIFS

INT-U16

Number of device interfaces;
defaultsto 1 if not present.
Device Interface objects are
identified by their index. The
index is a 16-bit number
between 1 and the Number-Of-
Difs attribute value. Thelistis
statically configured at
Communication Controller
configuration time.

O

This-
Connection-Dif-
Index

. ATTR_CC_
DIF_INDEX

<.

INT-U16

Deviceinterface used for the
current connection. O or not
present if this cannot be
determined/specified by the
implementation.

Cc-Ext-Mgmt-
Proto-1d

MDC_AT
_MNG_PR

OO_/
K\

CcExtMgmtProto

L_N

Specifies ID for an external
management protocol, e.g.,
Simple Network Management
Protocol (SNMP) or Common
Management Information
Protocol (CMIP).

The following data type definitions apply: 'O/'\

S

-- *
-- Capability attribute specifies the Communication Conl@ar object

CcCapability ::= BITS-32 {
cc-sup-ext-mgmt-protocol (0)

}

CC-0id ::= OID-Type

-- for manufacturer-specific protocols

-- Commupi

g

-- the presen the CC-Ext-Mgmt-Proto-1d attributeis
-- required é

ion Controller object supports an external
rotocol (e.g., SNMP); if thishit is set, then

S,

-- CC-OID datatypeisaregular 16-bit OID from the infrastructure elements @clature partition

%

-- Thefollowing isalist of network management protocols; the value range from 3276810 % isreserved

CcExtMgmtProto ::= INT-U16 {
mgmt-proto-snmp-v1(1),
mgmt-proto-snmp-v2(2),
mgmt-proto-snmp-v3(3),
mgmt-proto-cmip(16)

}

L

-- Simple Network Management Protocol \&é}n 1
-- Simple Network Management Protocol Version 2
-- Simple Network Management Protocol Version 3
-- Common Management Information Protocol

The Communication Controller object class defines the attribute groupsin Table 7.90.
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Table 7.90—Communication Controller object class attribute groups

Attribute group Attributegroup ID Group elements
Communication Controller MDC_ATTR_GRP_CC from Communication Controller:
Attribute Group @

(extensible attribute group)

7.8.1.2 Betgi\or

The Commun@rn Controller object defines the special method in Table 7.91.

%ﬂe 7.91—Communication Controller object methods

4
Action bO/M\ode Action ID Action parameter Action result
Get-Mib-Data Corffl MDC_ACT_GET_MIB_ | GetMibData- GetMibData-
DATA Request Result

N
7
The following additional datatype defi ijns are needed:

)

-- Data type for the ACTION service /O
-- One request can retrieve data for one device int% only

-- NOTE--If the mib-id-list type is empty, no MibEl ené%flare returned in the response; valid entriesin the
at

-- mib-id-list type are defined in the Mib-Element-List e of the Device Interface MibElement object

GetMibDataRequest ::= SEQUENCE { 0

dif-index INT-U16, o

mib-icklist MibidList O@
)

}
MibldList ::= SEQUENCE OF CC-Oid (9/
Q

-- Data type for the ACTION service result : 6
dif-index INT-U16, &
mib-data-list MibDatal ist L

} ¢

MibDataL ist ::= SEQUENCE OF MibDataEntry

GetMibDataResult ::= SEQUENCE {

MibDataEntry ::= SEQUENCE {
mib-id CC-Oid,
mib-attributes AttributeList
}

7.8.1.3 Notifications

No specific events are defined for the Communication Controller object.
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7.8.2 DCC object

Object: DCC

Description: “The DCC object is a Communication Controller object used by medical devices oper-
ating as agent systems (i.e., association responders).”

Derived From: Communication Controller

Name Binding: Handle

Registered As: MDC_MOC_DCC (from object-oriented nomenclature partition)

7.8.2.1 Attri}\utes

The DCC obj@o&s not define any additional attributes.

h 00’
7.8.2.2 Behavior
(@)

The DCC object does no%]e any special methods.

7.8.2.3 Notifications z

Q

No specific events are defined for &Cg object.

()

7.8.3 BCC object Q

Object: BCC

Description: “The BCC object is a@muni cation Controller object used by medical devices oper-
ating as manager syst €., association requestors).”

Derived From: Communication Controlle& .

Name Binding: Handle 7

Registered As: MDC_MOC_BCC (from obj%ted nomenclature partition)

7.8.3.1 Attributes \Q@
The BCC object does not define any additional attributes. O@/‘

7.8.3.2 Behavior Q/
Q

The BCC object does not define any specia methods. 06

7.8.3.3 Notifications ‘L&

No specific events are defined for the BCC object. %\

7.8.4 Device Interface object

Object: Device Interface

Description: “The Device Interface object represents aBCC or DCC communication port that is an

end point of asingle association for which (e.g., stetistical) data are independently col-
lected by the Communication Controller object. The Device Interface object is not
accessible by CMDISE services.”

Derived From:
Name Binding:

Registered As:

MDC_CC_DIF (from infrastructure nomenclature partition)
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7.8.4.1 Attributes

The Device Interface object class does not define any attributes. All its properties are captured in the Device
Interface MibElement object. This MibElement object is mandatory for each instance of the Device Inter-
face object that is supported by the Communication Controller object.

7.8.4.2 Behavior

The Device Interface object does not define any special methods.

7.8.4.3 No%ﬁons
*

No specific even@e defined for the Device Interface object.
7.8.5 MibEIemenF@'ect
Object: OCMibEIement

Description: MibElement object represents management information about a specific physical
ical port of aDevice Interface object. The MibElement object is an abstract base
cl

Derived From: — a/(
*

Name Binding: —
Registered As: MDC_CC :@E_EL EM (from infrastructure nomenclature partition)
7.8.5.1 Attributes Q

The MibElement object class defines the attri but%Tabl e7.92

7
Table 7.92—MibEIement%ct class attributes

Attribute name Attribute 1D Attributetyp Remark Qualifier

Mib-Ext-Oid MDC_CC_MIB_DATA | OCTET STRING OCTET STRING con- (0]
_EXT_OID M registered 1SO OID that
i coded by basic
encodi les (BER) if the
MibEl is aregistered
concept. ize of the

OCTET sm@rsﬁau beeven
and may requiTe Iaddi ng
byte. This attribi ows the
inclusion of manaqut infor-
mation base (M1B) defiaians
from other standards hekg. /

®

The attributes can only be retrieved by the special Communication Controller object method.

No additional datatype definitions are needed.
The MibElement object class does not define any attribute group.
7.8.5.2 Behavior

The MibElement object does not define any special methods.

136 Copyright © 2004 ISO/IEEE. All rights reserved.



PART 10201: DOMAIN

7.8.5.3 Notificatio

INFORMATION MODEL

ns

No specific events are defined for the MibElement object.

7.8.6 Device Interface MibElement object

Object:
Description:

Derived Fror;)\

NameBindingé .
Registered As: {9

Device Interface MibElement
“The Device Interface MibElement object describes the properties of the Device Inter-
face object. This MibElement object is mandatory for each Device Interface object of

the Communication Controller object.”

MibElement

ISO/IEEE 11073-10201:2004(E)

MDC_CC_MIB_ELEM_DIF (from infrastructure nomenclature partition)

7.8.6.1 AttributesO’
(@)

The Device Interface Mi%u

Tab

ent object class defines the attributesin Table 7.93.

le 7.93%% Interface MibElement object class attributes

Attribute name Attributellft/‘; Attribute type Remark Qualifier
Dif-Id MDC_CC_ Ml B_DAT\A' T-U16 Between 1 and the Number-Of- | M
_DIF_ID ¢ Difs attribute value in the
0 Communication Controller
/‘\_\ object.
Port-State MDC_CC_MIB_DATA DifM‘b rtState State information about the M
_DIF_PORT_ST /‘\\’ port.
Port-Number MDC_CC_MIB_DATA | INT-U16 < @ Logical port number of this (0]
_DIF_PORT_NO device interface.
Dif-Type MDC _CC_MIB_DATA | CC-Oid \9 ssumes entries in infrastruc- (0]
_DIF_TYPE nomenclature partition.
Active-Profile MDC_CC_MIB_DATA | OID-Type T( should containthe Pro- | O
_PROFILE_ID file rt Attribute ID (see
1SO/I 73-20101) as
used in SE user infor-
mation str that was nego-
tiated in the 1ation phase
for the active pro{ﬁ If no pro-
fileisactive, the ﬁhoul
besetto 0. 1\‘
Supported-Pro- MDC_CC MIB_DATA | SupportedPro- See below Q L o]
files _SUPP_PROFILES fileList N\
C\?
MTU MDC_CC _MIB_DATA | INT-U32 Maximum transmit unit, in (0]
_MTU bytes
Link-Speed MDC_CC_MIB_DATA | INT-U32 In hits per second o}
_LINK_SPEED
Mib-Element- MDC_CC _MIB_DATA | MibElementList A list of MibElements sup- M
List _MIB_ELEM_LIST ported by the Device Interface
object (in addition to this man-
datory MibElement). Assumes
that the MibElements are regis-
tered in the nomenclature.
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The attributes can be retrieved only by the special Communication Controller object method.

The following data type definitions apply:

-- Supported-Profiles attribute defines which profiles are supported by the Device Interface object; entries
-- inthelist are Profile Support Attribute 1Ds as used in the ACSE user information structure used for

-- negotiating the active profile (see definition of application profiles) (entriesin the list are from the

-- infrastructure nomenclature partition)

SupportedProfileList ::= SEQUENCE OF CC-Oid

- . * . . . . . . .

-- The Mib- t-List attribute defines which MibElement objects are supported by the Device Interface
-- object (entri thelist are from the infrastructure nomenclature partition)

MibElementList ::%UENCE OF CC-Oid

-- State of the communi% port
DifMibPortState ::= BITS—l@
difmib-port-enabled(0),
difmib-port-connected(1), O/( -- port physically connected to line/network

difmib-port-associated(2), -- logical connection active on port
difmib-port-failure(15) -- port isin a hardware failure state

' ®
The Device Interface MibElement object clg ,835 not define any attribute group.
7.8.6.2 Behavior /&

The Device Interface MibElement object does not def'u@ny special methods.
7.8.6.3 Notifications @

No specific events are defined for the Device Interface Mi béféor@( object.

7.8.7 General Communication Statistics MibElement ct

Object General Communication Statistics MibElement

Description: “The General Communication Statistics MibElem ect represents generic commu-
nication statistics for one device interface.”

Derived From: MibElement

Name Binding: —

Registered As: MDC _CC MIB_ELEM_GEN_COMM STATS(fromlnf ctyre elements nomen-
clature table) &L

7.8.7.1 Attributes 0

The General Communication Statistics MibElement object class defines the attributes in Table 7.94.

Table 7.94—General Communication Statistics MibElement
object class attributes

Attribute name Attribute 1D Attribute type Remark Qualifier
Packets-In MDC_CC_MIB_DATA | MibCcCounter The number of packets (0]
_PACK_IN received.
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Table 7.94—General Communication Statistics MibElement
object class attributes (continued)

Attribute name Attribute 1D Attribute type Remark Qualifier
Packets-Out MDC_CC_MIB_DATA | MibCcCounter The number of packet issued. (0]
_PACK_OUT
Octets-In MDC_CC_MIB_DATA | MibCcCounter The number of payload bytes (0]
_OCT_IN received at transport interface
)\ (e.g., without framing).
7
Octets-Out 6 . MDC_CC_MIB_DATA | MibCcCounter The number of payload bytes (0]
/.‘_OCT_OUT sent at transport interface (e.g.,
) without framing).
Discarded- CC _MIB_DATA | MibCcCounter Received packets not deliv- (0]
Packets-In | PACK_IN ered to upper layers.
Discarded- M D(,&‘ MIB_DATA | MibCcCounter Packets from upper layers not (0]
Packets-Out _DISC ] _ouT sent to network interface.
Unknown- MDC_CC_| DATA | MibCcCounter Received packets with (0]
Protocol- _UNK_PRO K_ unknown protocol.
Packets-In IN / .
Queue-Len-In MDC _CC MIB_D MibCcGauge Size of output packet queuein | O
_QUEUE_LEN_IN bytes.
X
Queue-Len-Out MDC_CC_MIB_DATA y&CcGauge Size of input packet queuein (0]
_QUEUE_LEN_OUT s bytes.
Dif-Admin- MDC_CC_MIB_DATA Oper%State Desired device interface state. (0]
Status _DIF_STATE ~*
Dif-Oper-Status MDC_CC_MIB_DATA | Operation Current device interface status. | O
_CUR _DIF_STATE
Dif-Last-Change | MDC_CC_MIB_DATA | AbsoluteTime &)The time when the device (0]
_TIME_DIF_LAST_ (Wterface last changed state.
CHANGE
Errors-In MDC_CC_MIB_DATA | MibCcCounter Co%.{eceived packets. (0]
_ERRS_IN )
v
Errors-Out MDC_CC_MIB_DATA | MibCcCounter Corrupt kets. (0]
_ERRS OUT
04
Generic-Mode MDC_CC_MIB_DATA | MibCc- The mode of theé (0]
_COMM_MODE CommMode communication. ‘L
Average-Speed MDC_CC_MIB_DATA | INT-U32 In bits per second. & (0]
_AVG_SPEED /
&,
Maximum-Speed | MDC_CC_MIB_DATA | INT-U32 In bits per second. 6 Do
_MAX_SPEED

The attributes can only be retrieved by the special Communication Controller object method.

The following data type definitions apply:

-- The gauge type (from IETF RFC 1155) represents a non-negative integer that may increase or decrease, but
-- that latches at a maximum value
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MibCcGauge ::= INT-U32

-- The counter type (from IETF RFC 1155) represents a non-negative integer that monotonically increases until
-- it reaches a maximum value, at which time it wraps around and starts increasing again from 0

MibCcCounter ::= INT-U32

--The cownication mode type represents the communication modes that are supported by the device interface.

;\;IichCom%ge 2=BITS 32
comm-modg&implex(0),
e S

} Q
The Genera Communicati Q,gi stics MibElement object class does not define any attribute group.
7.8.7.2 Behavior GO
The General Communication Statisti@l‘oEl ement object does not define any special methods.
7.8.7.3 Notifications Q
No specific events are defined for the Gener@méunicati on Statistics MibElement object.

L.
/%
Yy

7.9 Objects in the Archival Package

The definitions of objects in the Archival Package are gi i 7.9.1 through 7.9.6.

7.9.1 Multipatient Archive object %

Object: Multipatient Archive O@Q

Description: “The Multipatient Archive object groupstog one or more Patient Archive objects.”
Derived From Top

Name Binding: Handle /é

Registered As: MDC_MOC_ARCHIVE_MULTI_PT O,

7.9.1.1 Attributes @

The Multipatient Archive object class defines the attributesin Table 7.95. Q

Table 7.95—Multipatient Archive object class attributes 0

Attribute name Attribute D Attribute type Remark Qual
Handle MDC_ATTR_ID_ HANDLE Name binding attribute. M
HANDLE
System-Id MDC ATTR SYS ID | OCTET STRING M
Location MDC_ATTR_ OCTET STRING | Example: name of hospital .
LOCATION
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Attribute name Attribute D Attributetype Remark Qual

Study-Name MDC_ATTR_STUDY_ | OCTET STRING M
NAME

Version MDC_ATTR_ OCTET STRING Example: ADS version 1.0. M
ARCHIVE_VERS

*

The Multi p%Archive object class defines in Table 7.96 the attribute groups or extensions to inherited

attribute group:

(0

Tag .96—Multipatient Archive object class attribute groups

Attributegroup ID Group elements

A3
Attribute group O
v
Archival Attribute Group /%_ATTR_GRP_

/ from Multipatient Archive:
(@t

HIVE

7.9.1.2 Behavi

The Multipatient

7.9.1.3 Notifications

The Multipatient

7.9.2 Patient Archive object

Object:
Description:

Derived From:

Name Binding:
Registered As:

7.9.2.1 Attribut

The Patient Archive object class defines the attributesin Table 7.97.

I/‘
®
S

Archive object does not def'w@/ngl special methods.

S

/0
Archive object does not generate any % notifications.

S

or

Patient Archive Q

“The Patient Archive object groups toget al signs and other information about a
single patient.” )

Top @

Handle /

oY

2

&
S

MDC_MOC_ARCHIVE_PT

es

Table 7.97—Patient Archive object class attributes

Attribute name Attribute D Attribute type Remark Qualifier
Handle MDC_ATTR_ID_ HANDLE Name binding attribute. M
HANDLE
System-Id MDC ATTR SYS ID | OCTET STRING M
System-Name MDC_ATTR_NAME_ OCTET STRING Example: filename.
SYS
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Table 7.97—Patient Archive object class attributes (continued)

Attribute name Attribute 1D Attribute type Remark Qualifier

Processing- MDC_ATTR_PROC _ OCTET STRING Example: not processed. M

History HIST

Protection MDC_ATTR_ ArchiveProtection | Example: origina recording. M
PROTECTION

The Patiem%ﬂve object class defines in Table 7.98 the attribute groups or extensions to inherited
attribute group /d’s

% 7.98—Patient Archive object class attribute groups

A
Attribute group % Attributegroup ID Group elements
7 .
Archival Attribute Group ZgNDC_ATTR GRP_ from Patient Archive:
HIVE (al)
I/ N
e

The following type definitions apply: Q

. o

-- Protection attribute defines the mechanism used{‘&ccess control; this mechanism is vendor- or

-- implementation-specific L .
. ®
ArchiveProtection ::= SEQUENCE {
protection-type PrivateQOid, @
protection-key ANY DEFINED BY protectj pe

} QO

7.9.2.2 Behavior @
)
The Patient Archive object does not define any special methods. %
7.9.2.3 Notifications 0,6
The Patient Archive object does not generate any special notifications. sA@
7.9.3 Session Archive object L
Object: Session Archive 0
Description: “The Session Archive object contains information on asingle patient that is collected
during one stay or visit.”
Derived From: Top
Name Binding: Handle
Registered As: MDC_MOC_ARCHIVE_SESSION

7.9.3.1 Attributes

The Patient Archive object class defines the attributesin Table 7.99.
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Table 7.99—Patient Archive object class attributes

Attribute name Attribute D Attribute type Remark Qualifier
Handle MDC_ATTR_ID_ HANDLE Name binding attribute. M
HANDLE
S-Archive-ld MDC_ATTR_ID_ OCTET STRING M
SESS ARCHIVE
S-Archive-Nagre | MDC_ATTR_NAME _ OCTET STRING Example: study name. M
}\/ SESS ARCHIVE
S-Archive- O/‘ MDC_ATTR_SESS OCTET STRING Example: part one of MSLT (0]
Comments dpA RCHIVE test.
99'\,/' MENTS
Start-Time E_’(%TTR_TI ME_ AbsoluteTime M
2
Stop-Time MDC | TIME_ AbsoluteTime M
STOP
Protection MDC_ATTRN\ ArchiveProtection | Example: original recording. C
PROTECTI ONO)(
A J A

®
The Patient Archive object class defin%'@Table?.lOO the attribute groups or extensions to inherited
attribute groups. :
s

Table 7.100—Patient Arch%bject class attribute groups
7

Attributegroup ID é‘
MDC_ATTR_GRP_ ‘s%bm Session Archive:

ARCHIVE

.
%
04

2

&
S

Attribute group Group elements

Archival Attribute Group

7.9.3.2 Behavior

The Patient Archive object does not define any special methods.
7.9.3.3 Notifications

The Patient Archive object does not define any special notifications.

7.9.4 Physician object

Object: Physician

Description: “The Physician object represents a physician.”
Derived From: Top

Name Binding: Handle

Registered As: MDC_MOC_PHYSICIAN

7.9.4.1 Attributes

The Physician object class defines the attributesin Table 7.101.
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Attribute name Attribute D Attribute type Remark Qualifier
Handle MDC_ATTR_ID_ HANDLE Name binding attribute. M
HANDLE
Physician-1d MDC_ATTR_ID_ OCTET STRING M
PHYSICIAN
Authorization MDC _ATTR_AUTH_ Authorization C
Level )\ LEVEL
2
Name O/‘ MDC _ATTR_ OCTET STRING Unstructured physician name. (0]
(WPHYSICIAN_NAME
Given-Name > ATTR_ OCTET STRING (0]
ICIAN_NAME_
Gl
2
Family-Name MDC_| OCTET STRING (0]
PHYSIC AME_
FAMILY @
Middle-Name MDC_ATTR_ OCTET STRING (0]
PHY SICIAN_NA®IE ¢
MIDDLE {D
Title-Name MDC_ATTR_ <9CTET STRING Example: Professor. (0]
PHYSICIAN_NAME
TITLE A ) A

groups.

o

Table 7.102—Physician object c%ttribute groups

Vo)

The Physician object class defines in Table 7.102 t%i bute groups or extensions to inherited attribute

2

Attribute group

Attributegroup ID

7,
Q/‘ Group elements

Physician Attribute Group

MDC_ATTR_GRP_
PHYSICIAN

from Phy%
(@) Q

The following type definitions apply:

Authorization ::= SEQUENCE {

authorization-type
authorization-key

PrivateQOid,

i’

ANY DEFINED BY authorization-type

7S

-- Authorization-Level attribute defines the access rights used for access control; this mechani
-- or implementation-specific

dvfudor-

}

7.9.4.2 Behavior

The Physician object does not define any special methods.
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7.9.4.3 Notifications

The Physician object does not define any special notifications.

7.9.5 Session Test object

Object: Session Test

Description: “The Session Test object contains vital signsinformation of asingle patient that is
recorded during a single examination or diagnostic treatment. This object contains vital
signs metricsin form of PM-Store objects. It also may contain information about equip-

)\ ment that was used for recording (in the form of relationsto MDS and Ancillary

objects).”

Derived From! . Top

Name Binding: /d\ Handle

Registered As:

7.9.5.1 Attributes

o
OO

The Session Test object cl

Q

MDC_MOC_SESSION_TEST

ines the attributesin Table 7.103.

Table 7.@?(-Session Test object class attributes
,0

v
Attribute name Attribute D @ Attribute type Remark Qualifier
\
Handle MDC_ATTR_ID_ HANDLE Name binding attribute. M
HANDLE /‘
S-Archive-ld MDC_ATTR ID_ OCT RING M
SESS TEST_ .
ARCHIVE /(Q
S-Archive- MDC_ATTR_NAME_ OCTET STR Example: study name. M
Name SESS TEST _
ARCHIVE &1'
St-Archive- MDC_ATTR_SESS_ OCTET STRING VO 0
Comments TEST_ARCHIVE_ @
COMMENTS Va)
-
Start-Time MDC_ATTR_TIME_ AbsoluteTime Q’/( M
START @
Stop-Time MDC_ATTR_TIME_ AbsoluteTime 04 M
STOP q,
Protection MDC_ATTR_ ArchiveProtection S C
PROTECTION &'

WA

The Session Test object class defines in Table 7.104 the attribute groups or extensions to in&&ited attribute

groups.
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Table 7.104—Session Test object class attribute groups

Attribute group Attributegroup ID Group elements
Archival Attribute Group MDC_ATTR_GRP_ from Session Test:
ARCHIVE ED)

7.9.5.2 Behavior

The Sessionz\ object does not define any special methods.
/0
7953 Notifica&‘%

%

The Session Test objec not generate any specia notifications.

7.9.6 Session Notes ob@

Object: Sessl otes
Description: “The n Notes object contains diagnostic data, patient care details, and treatment-
related inf ion in the form of textual data.”
Derived From: Top
Name Binding: Handle
Registered As: MDC_MOC _ EI_NOTES
)
7.9.6.1 Attributes QL

/0
The Session Notes object class defines the attributes in%?.loa

Table 7.105—Session Notes obs%lass attributes

Vo)
- . . , e
Attribute name Attribute D Attribute type Q/‘ Remark Qualifier
Handle MDC_ATTR ID_ HANDLE Name @ng attribute. M
HANDLE @

Sn-ld MDC_ATTR_ID_ OCTET STRING O M
SESS NOTES 6
ARCHIVE ‘L

Sn-Name MDC_ATTR_NAME_ | OCTET STRING & M
SESS NOTES L
ARCHIVE ‘ C)

Sn-Comments MDC_ATTR_SESS OCTET STRING Vo
NOTES ARCHIVE_
COMMENTS

Start-Time MDC_ATTR_TIME_ AbsoluteTime M
START

Stop-Time MDC_ATTR_TIME_ AbsoluteTime M
STOP

Findings MDC_ATTR_ OCTET STRING o}
FINDINGS
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Table 7.105—Session Notes object class attributes (continued)

Attribute name Attribute 1D Attribute type Remark Qualifier
Diagnostic- MDC_ATTR_CODE_ SEQUENCE OF Diagnostic codes are specified | M
Codes DIAGNOSTIC ExtNomenRef in anomenclature scheme not
defined in this standard.
Diagnosis- MDC_ATTR_DESC OCTET STRING o}
Description DIAGNOSTIC
Procedure(}o}a MDC_ATTR_CODE_ SEQUENCE OF Procedure codes are specified M
PROCEDURE ExtNomenRef in anomenclature scheme not
/’ defined in this standard.
&)
Procedure- C ATTR_DESC OCTET STRING o}
Description CEDURE
P}
Protection MDD ATTR _ ArchiveProtection C

PRO ION
The Session Notes object class d% in Table 7.106 the attribute groups or extensions to inherited attribute

groups. / .
o
Table 7.106—Sessi®\lotes object class attribute groups
P_N

Attribute group Attribu%l D Group elements
. . A\ g .
Archival Attribute Group MDC_ATTR_GRP_L . from Session Notes:
ARCHIVE 7% @ll)

2
7.9.6.2 Behavior 0®

The Session Notes object does not define any special methods. O@
)

7.9.6.3 Notifications @/
Q

The Session Notes object does not generate any special notifications. O’

7.10 Objects in the Patient Package }&

§

7.10.1 Patient Demographics object

Object: Patient Demographics

Description: “The Patient Demographics object contains minimal patient information as required by
medical devices.”

Derived From: Top

Name Binding: Handle

Registered As: MDC_MOC_PT_DEMOG

7.10.1.1 Attributes

The Patient Demographics object class defines the attributesin Table 7.107.
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Table 7.107—Patient Demographics object class attributes
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Attribute name Attribute 1D Attribute type Remark Qualifier
Handle MDC_ATTR_ID_ HANDLE Name binding attribute. M
HANDLE
Pat-Demo-State MDC_ATTR _PT_ PatDemoState Asacontainer, thisobjecthasa | M
DEMOG_ST state.
Patien-ld | MDC_ATTR PT_ID OCTET STRING o}
-
Name 7 MDC_ATTR PT_ OCTET STRING Unstructured patient name. (0]
/‘ NAME
Y
Given-Name )'MDC_ATTR PT_ OCTET STRING o}
E_GIVEN
P N
Family-Name M TTR_PT_ OCTET STRING 0
NA fAM ILY
.
Middle-Name MDC_A - OCTET STRING o}
NAME_M|
o
Birth-Name M DC_ATTR_PO OCTET STRING Maiden name. (0]
NAME BIRTH “¢° .
7
Title-Name MDC_ATTR_PT_ @ OCTET STRING Example: Professor. (0]
NAME_TITLE 9
Sex MDC_ATTR_PT_SEX @ntSex 0
Race MDC_ATTR PT_ %ﬂe‘@ace o}
RACE L
Pod
Patient-Type MDC_ATTR PT_ Patient Ty o}
TYPE
2
Date-Of-Birth MDC_ATTR_PT_DOB | Date C o
y3
Patient-Gen-Info | MDC_ATTR_PT_GEN | OCTET STRING tual patient-related 0
_INFO T grmation.
2N
Patient-Age MDC _ATTR _PT_AGE | PatMeasure Fo%aial , €.9., inhoursor (0]
in wee@
Gestational-Age | MDC_ATTR_PT_AGE | PatMeasure For neon@ (0]
_GEST Oz
Patient-Height MDC_ATTR_PT_ PatMeasure 6 0
HEIGHT ‘A
Patient-Weight MDC_ATTR PT_ PatMeasure 6\ o}
WEIGHT L
Patient-Birth- MDC_ATTR PT_ PatM easure For neonatal. (0]
Length BIRTH_LENGTH
Patient-Birth- MDC_ATTR_PT_ PatMeasure For neonatal. (0]
Weight BIRTH_WEIGHT
M other-Patient- MDC _ATTR_ID PT_ OCTET STRING For neonatal. (0]
Id MOTHER
Mother-Name MDC_ATTR_PT_ PetientName For neonatal. (0]
NAME_MOTHER
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Attribute name Attribute 1D Attribute type Remark Qualifier
Patient-Head- MDC_ATTR_CIRCUM | PatMeasure (0]
Circumference _HEAD
Patient-Bsa MDC_ATTR_PT_BSA PatM easure Body surface area; can be (0]
calculated.
Patient-Lbm MDC_ATTR PT_LBM | Pat Measure Lean body mass; used for drug | O
)\/ dosage calcul ations.
Bed-1d O/' MDC_ATTR ID BED | OCTET STRING o}
~N

y
Diagnostic-Info NV DC ATTR_ OCTET STRING Free text for diagnosis. (0]

@GNOSTI C_INFO

P N
Diagnostic- M TTR_CODE_ SEQUENCE OF Diagnostic codes are specified | O
Codes DIA STIC ExtNomenRef in a nomenclature scheme not
A defined in this standard.
Admitting- M DC_AT'(V OCTET STRING For ICU. (0]
Physician PHYSICIAN%IT
. 7,
Attending- MDC_ATTR_ + | OCTET STRING For ICU. (0]
Physician PHYSI CIAN_ATTD@
Date-Of- MDC _ATTR _ <yate For operating room (OR). (0]
Procedure PROCEDURE_DATE
N
Procedure- MDC_ATTR_DESC Gefﬂ STRING | For OR. o}
Description PROCEDURE @
y]

Procedure-Codes | MDC_ATTR_CODE _ SEQU “OF For OR; procedure codes are (0]

PROCEDURE ExtNom specified in anomenclature

@ scheme not defined in this
standard.
O

Anaesthetist MDC_ATTR_ OCTET STRI NG&@W OR. (0]

ANAESTHETIST

7,

Surgeon MDC_ATTR OCTET STRING | Fo®R o

SURGEON e

o)
M7
NOTE—TFor practical purposes some patient-related data that could just aswell be %i n theform of Metric objects

(e.g., weight, height) are duplicated here in the Patient Demographics object. Impl

application needs for

The Patient Demographics object class definesin Table 7.108 the attribute groups or

attribute groups.

proper modeling.

L

t;ions need to consider the

%si ons to inherited

Table 7.108—Patient Demographics object class attribute group@

Attribute group Attributegroup ID Group elements

from Patient Demographics:
(@

Patient Demogr aphics
Attribute Group

MDC_ATTR_GRP_PT _
DEMOG

The following type definitions apply:
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7.10.1.2 Behavior

The Patient Demographics object defines the methods in Table 7.109.

-- State of the Patient Demographics object

PatDemoState ::= INT-U16 {
empty(0),
pre-admitted(1),
admitted(2),
discharged(8)

-- Patient demographi cs measured value

e

SEQUENCE {
value 6 . FLOAT-Type,

m-unit & OID-Type -- code for units of measure
| o
-- Patient sex accordi SO/IEC 5218

PatientSex ::= INT-U16 {
sex-unknown(0),
male(1),

female(2), GO
sex-unspecified(9) /

} %
PatientType ::= INT-U16 {

-- Patient-Type attribute Q
C/\
pt-unspecified(0), @
adult(1), o
pediatric(2),

7k
neonatal (3) Qé

}

-- Patient race according to the Standard Communications Protocol@ computer-assisted] Electrocardiography
(SCP ECG) (see CEN EN 1064) @
PatientRace ::= INT-U16 { S

race-unspecified(0), Q

race-caucasian(l), /

race-black(2), GO

race-oriental (3)

| 3

&
S

Table 7.109—Patient Demographics object methods

HEALTH INFORMATICS — POINT-OF-CARE MEDICAL DEVICE COMMUNICATION

Action Mode Action ID Action parameter Action result
Discharge-Patient Confirmed MDC _ACT DISCH PT | — PatDemoState
Admit-Patient Confirmed MDC _ACT_ADMIT_PT | AdmitPatinfo PatDemoState
Pre-Admit-Patient Confirmed MDC_ACT_PRE_ AdmitPatinfo PatDemoState

ADMIT_PT

150
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The following type definitions apply:

-- Admit-Patient method

AdmitPatinfo ::= AttributeList

7.10.1.3 Notifications

The Patient Béqograohics object defines the eventsin Table 7.110.

*

{9 Table 7.110—Patient Demographics object events

(8
v,
Event O,‘ Mode Event ID Event parameter Event result
-
Patient-Demographics- onfirmed/ MDC_NOTI_PT _ AttributeList —
Modified confirmed DEMOG_MOD
Patient-Demographics- C,(@r ed/ MDC_NOTI_PT_ AttributeList —
State-Change Uncdﬁl? DEMOG_ST_MOD
(4

ed
o

No additional type definitions are needed. Q
Q.

8. Service model for communicatin@zstems
*

/%
8.1 General Gé

This clause defines the basic application layer services pr%by communicating systems that comply
with this standard. The services are used by application proc 6 exchange vital signs information and
commands for device and measurement control. @

)

8.2 Communicating systems @/é

The communication architecture that is assumed here is based on the agent-rg concept found in 1SO
systems management. It is possible to distinguish three types of systems that corgr icate and process vital
signs information: j

a) Vital signsinformation agent (i.e., an agent system that provides vital signsirfoNlation in the form
of managed medical objects)

b) Vital signs information manager (i.e., a manager system that consumes and acts‘& vital signs
information in the form of managed medical objects)

¢) Vita signsinformation hybrid system (i.e., a system that both provides and consumes vital signs
information)

NOTE—The term vital signs refers to the scope of this standard, not to the type or timeliness of information. Archived
vital sign information can, for example, be provided on a vita signs information agent to supply manager applications
with the requested data using remote database access.

A single communication application may consist of two or more of the above-mentioned systems.
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Example: A central arrhythmia review system may consist of an ECG monitor (i.e., a vital signs
information agent), an arrhythmia computer (i.e., avital signsinformation hybrid system), and a central
display and storage device (i.e., avital signsinformation manager).

8.3 General service model overview

The range of devices, system configurations, and applications in the scope of this standard (i.e., vital signs)
is very wide. From a simple device providing a single numerical measurement to a system that consists of a
number of %ﬂically reconfigurable measurement and processing devices, there is a large variation in
complexity. time, it is likely that new information objects or objects providing specific functionality
will have to k@ded to the DIM to cope with ongoing developments in the field of medical devices and
measurements.

Therefore, special ized@ssages for al possible vital signs and each possible application cannot be defined
without causing penalti small-scale devices and difficulties in the future maintenance of this standard
and any implementations t e based on it. These obstacles necessitate the definition of a generalized ser-
vice model that is largely in@ndent of the DIM and does not require modification if new information

objects are needed. GO

The DIM is strictly based on object-brigated methodology. It defines vital signs information in the form of
objects and object hierarchies (i.e., man medical objects). The information objects each have identifiers,
attributes, and methods. Q

The service model for communicating system’sgavi des access to these managed medical objects by means
of basic object management services that are ind dent of specific information object definitions. Such
object management services make it possible to ext he information model by adding additional objects
in subsequent standards without affecting the service .

General object management services as defined in this stand e conceptually based on OS| system man-
agement in genera (i.e., ISO/IEC 10040, the ISO/IEC 101 ily of standards) and specifically on the
I SO/IEC common management information service element (C (i.e., ISO/IEC 9595).

NOTE—Objects that provide extended management services as defined in(‘ |[EC 10164 family of standards are
defined in the DIM, in particular in the Extended Services Package. Extended se%( defined by objects are invoked by
the genera object management services defined in this clause. Unless otherwise @ in this clause the term services
refersto the application layer services defined here. O

The services enable the exchange of information about managed medical o&defined in the DIM
between two peer entities. In a communicating system, the services are provi y e CMDISE. This
name is chosen to make the functional similarity to CMISE obvious, but at the same{{ihejeave the defini-
tion of a cost-/performance-improved service model implementation to the interopergbitty work item
instead of requiring alSO/IEC CMIP-conformant implementation.

Service calls shal be mapped to a protocol, the Common Medical Device Information Protocol
(CMDIP), the definition of which is outside the scope of this standard. The CMDIP is defined in 1SO/
|EEE 11073-20101.

ISO/IEC CMIP (i.e., ISO/IEC 9596-1) is considered a valid protocol implementation of the generalized
object management services provided by the CMDISE defined in this standard. Additional (e.g., cost and/or
performance optimized) implementations are explicitly not excluded and may be found in dependent
standard(s).
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8.3.1 Conceptual architecture of communicating systems

The conceptual architecture of communicating devices for which this standard provides information object
definitions is expressed in Figure 8.1. This figure shows how the services provided by CMDISE relate to
object definitions defined in this standard and to applications using these object definitions.

Manager Application Process(es) Agent Application Process(es)
LN
MDIBA mml P Lo ' MDIB
: * remote A A . managed medical objects '

/ man. edical objects as c c as provided by the :
seen bysthe manager (client) s s agent (server) device
. % e

CMDISE CMDISE
<.
A CMDIP 4
Communication System (St%( Communication System (Stack)
R

(X
S

Figure 8.1—Conceptual coﬂ@unicating systems architecture

L/.

The application processes shown in Figure 8.1 are ser sers, the CMDISE and the ACSE are service
providers.

&

This architectural model shows the following components that or referenced in this standard:

A CMDISE, which provides the services defined in Clause @) application processes. The services

are mapped to messages defined by the CMDIP. e

ACSE, which provides services to establish logical connections b MDSs. ACSE and the cor-
responding protocol are defined in 1SO/IEC 8649 and | SO/IEC 8 t provides service primi-
tives for the following: 6

— Requesting and accepting an association ‘L

— Releasing an association and accepting the release Q

— Association abort in case of afailure

A standardized MDIB that contains managed medical object instances as defined In this standard
(i.e., inthe DIM).

A standardized communication system (i.e., communication stack or profile, defining Layer 1 to
Layer 6 of the OSI reference model). In addition to basic communication, this system may also pro-
vide services for synchronization between multiple devices, fragmentation of large messages, flow
control, etc.

NOTE—The definition of association control and lower layer communication profiles is outside the scope of this stan-
dard. They are shown in Figure 8.1 for completeness only.
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The manager system may use CMDISE servicesto build and to maintain alocal copy of the agent’s MDIB.
As a conceptual illustration, Figure 8.1 shows a mirror of the agent’s MDIB in the manager system. Note
that object manipulation is always carried out by agent application processes.

An agent application populates and updates objects and attribute values in the agent MDIB. Applications
running in the manager system may access the local copy of the MDIB in the manager for efficient data
access (but services always act upon object instances in the agent’s MDIB).

Objectsin the MDIB can be remotely accessed only by using CMDISE services.

scope of this st The actual implementation of the MDIB is also alocal implementation issue and, therefore, out-

NOTE—Appli n access to the MDIB inside a specific system is a local implementation issue and is outside the
side the scope of t andard.

The following group5®ervices for the management of medical information are defined in this standard:
a) Operational ser This standard defines the following operational services on managed medical

objects:
1) Retrieve object %e value
2) Modify object attri bn@pe
3) Invoke object-defined fu oS
4) Create and delete object m
b) Notification services. This standard def#qes the following service that makes it possible to convey
event notifications between communic systems

1) Report asynchronous events that occ Wlthl n an object

Cc)  Services used by a manager system: The mar@ system (i.e., client) invokes operational services
to determine the agent (i.e., server) configurati retrieve medical object attribute values (e.g.,
measurements), and to control the agent. The m wstem responds to notification services, if
required, by providing an acknowledgment.

d) Services used by an agent system: The agent system es notification services to report the
occurrence of defined events. The agent system respond @operatlonal services by providing a
result.

e) Services used by a hybrid system: A hybrid system invokes bo erational and notification ser-
vices as appropriate for a particular application. A hybrid system s to both operational and
notification services. 6

A

8.4 General object management services definition @

Communicating systems that comply with the definitions in this standard provide or maké f the object
management services defined in this subclause. The extent to which these services are used y particular
communicating system depends on its role and its scope. Objects defined in the DIM specify the extent to
which they use these services and the extent to which they can be accessed (i.e., controlled) by these
services.

Service parameters defined in this subclause represent minimum requirements for communicating systems.
In other words, an implementation of the service model may add extended functionality (e.g., authentication,
access control, extended object selection) that requires additional parameters on top of the definitionsin this
standard. A protocol definition shall define the actual parameter data types and their usage in protocol

messages.
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8.4.1 EVENT REPORT service

The EVENT REPORT serviceis used to report an event about a managed object instance. The service may
be used in confirmed mode or in unconfirmed mode. In confirmed mode, an EVENT REPORT service call
requires a response.

Example: An SpO2 monitor (i.e., an agent in a datalogger application) may detect a transducer failure.
The application process usesthe EVENT REPORT service provided by the CMDI SE to notify an associ-
ated manager of this technical alarm condition.

Unlike all othéanagement services, the EVENT REPORT service, as anotification service, isinitiated by
an agent applicai@\ process; the manager application processis the receiver and responder.

The EVENT REPO 6vice has the parametersin Table 8.1.

%8.1—EVENT REPORT service parameters

P =%
QY N
Parameter Description
X
Invoke Identifier Unique ﬁ) ég' ., @ sequence number) assigned to a specific instance of the service so
that it can inguished from other service invocations that aservice provider may
havein Progressyy
Mode Confirmed or unc%ned; confirmed mode requires a response.
Object Class Identifies class of th o&t that generates the event (with the values defined in
nomenclature/dictionarys? L
& *
Object Instance Identifies instance of the ok@pat generates the event.
Event Time Time the event was generated. @
Event Type Identifies the type of event (with t@u% defined in nomenclature/dictionary).
Event Information (Optional) Additional information abo event, as defined by the Event Type
parameter. The Event Information parametts defined by the object that generates
the event. V)

D

The confirmed EVENT REPORT service returns a response that has the para@érs in Table 8.2.

Table 8.2—EVENT REPORT service result parame@%
Vi

Parameter Description —
: v
Invoke Identifier Returns the unique Invoke Identifier parameter of the EVENT REPORT service so
that the response can be related to the request.

Object Class Samevaue asin EVENT REPORT service (optional).

Object Instance Samevaue asin EVENT REPORT service (optional).

Current Time (Optional).

Event Type Same value asin EVENT REPORT service (optional).

Event Reply Information (Optional) Additional information, as defined by the Event Type parameter.
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If the EVENT REPORT service call cannot be processed, an error is returned indicating the type of failure.
8.4.2 GET service

The GET service alows the retrieval of attribute data from managed object instances. The GET service is
aways used in confirmed mode. The GET service response contains the requested data (or an error

notification).

Example: A data storage manager application may usethe GET serviceto retrieve the serial number and
revisioni}Nmation from a connected measurement device.

A manager pr(é ‘invokes the GET service (i.e., sendsa GET service request message) to retrieve one, sev-
eral, or al attrib of a selected managed object instance in an agent. The GET service result returns alist
containing the reque@'attri bute values.

The GET service has the%neters in Table 8.3.

%ble 8.3—GET service parameters

2

Parameter / * Description
Invoke Identifier Unique ID (e.gﬁquence number) assigned to a specific instance of the service.
Object Class Identifies class of theegbject that contains the requested attributes (i.e., values defined
in nomenclature/ ﬁry).
Object Instance Identifies instance of t@ ect that contains the requested attributes.
»~ xS
Attribute Identifier List List of attributeIDs(i.e., vd@jefined in nomenclature/dictionary) for which values
areto beretrieved.
V

8

The GET service returns aresponse that has the parametersin 68.4.

Q

Table 8.4—GET service result para@rs

N
Parameter Description Q’Q/ .

Invoke Identifier Returns the unique Invoke Identifer parameter of the GE‘@Wi ce.

Object Class Same value asin GET service. ‘J/A

Object Instance Same value asin GET service. \\L

Attribute List A list of attribute | D—attribute value pairs. (P

If the GET service call cannot be processed, an error is returned indicating the type of failure.
8.4.3 SET service
The SET service alows the modification of attribute data contained in managed object instances. The SET

service may be used in confirmed mode or in unconfirmed mode. In confirmed mode, a SET service call
requires a response.
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Example: A central computer may use the SET service to set the current date and time in a device that
has been newly connected to a network.

The manager process invokes the SET service (i.e., sends a SET service request message) to modify one or
severa attributes of a selected object instance in an agent. For each attribute that is to be modified, the
request contains the attribute 1D, a modify operator (to select whether the attribute value should be replaced,
added to alist, deleted from alist, or set to a default value), and (optionally) the attribute value.

The SET service has the parametersin Table 8.5.

6 . Table 8.5—SET service parameters
x
('
Parameter Description

Invoke Identifier Unique ID (e.g., a sequence number) assigned to a specific instance of the service.

o4
&

Mode @fi rmed or unconfirmed.

Object Class Id’@:ﬁx‘d ass of the object that contains the attributes to be modified (i.e., values
def i) nomenclature/dictionary).

Object Instance Identifl{dgjtance of the object that contains the attributes to be modified.

Modification List List of (mcf&Qoperator - attribute ID - attribute value) records. The modify operator

may be repl acetgj\/al ues, removeValues, setToDefault.

<.
The confirmed SET service returns aresponse tha‘%he parametersin Table 8.6.

*

/&
Table 8.6—SET servic@ ult parameters

Parameter %iption

Invoke Identifier Returns the unique Invoke I dentifier par of the SET service.
i . . WY,
Object Class Samevalue asin SET service. !
P
Object Instance Samevalue asin SET service. %
Y,

Attribute List A list of attribute | D—attribute value pairs (optional).

If the SET service call cannot be processed, an error is returned indicating the type of @(e.

8.4.4 ACTION service 0
The ACTION service makesit possible to invoke a predefined method (i.e., procedure) of a managed medi-
cal object. The ACTION service may be used in confirmed mode or in unconfirmed mode. In confirmed

mode, an ACTION service call requires a response.

Example: A monitoring system may use the ACTION service to start a calibration procedure on a mea-
surement device.

The definition of object methods and the consequent object behavior are dependent on the specification of
the managed object, not on the ACTION service. The object specification in the DIM defines all available
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object methods that can be invoked by the ACTION service, dong with their specific parameter and result
datatypes.

The ACTION service has the parametersin Table 8.7.

Table 8.7—ACTION service parameters

Parameter Description
Invoke Id i Unique ID (e.g., a sequence number) assigned to a specific instance of the service.
Mode '/{6 Confirmed or unconfirmed.
Object Class

nomenclature/dictionary).

O
O Identifies class of the object that should execute the action (with the values defined in
(@)
Q

Object Instance Identifies instance of the object that should execute the action.

Action Type @tifies the type of the action (with the values defined in nomenclature/dictionary).

A@nal parameters for the action, as defined by the action type.

.

The confirmed ACTION service returr@esponse that has the parametersin Table 8.8.

S

Table 8.8—ACT@ service result parameters
%

L/.
Returns the unique Invoke Iv% parameter of the ACTION service.
Samevalueasin ACTION servT

Action Information

Parameter Description

Invoke Identifier

Object Class PN

Object Instance

Same valueasin ACTION servicev

Action Type

Identifies the type of the action; same va%in ACTION service.

Action Reply

. . . A\ .
(Optional) Result of the action, as defined by«ﬁ.%\\ctlon type.

V

Q

If the ACTION service call cannot be processed, an error is returned indicati |@ﬁe ;ype of failure.
8.4.5 CREATE service Z

The CREATE service is used to create a new instance of a managed medical object.%&s of the new
object can be specified when using this service. The CREATE serviceisawaysusedin ¢ {Sngd mode and

requires a response.
Example: A datalogger application may use the CREATE service to create an extended service object
(e.g., a Scanner aobject) in a monitoring measurement agent (i.e., the agent system). This scanner pro-
cesses all numerical measurement data and sends a report (i.e., event report) to the charting application
every minute.

The CREATE service does not permit the creation of instances of arbitrary objectsin the MDIB of the agent

system. A system that complies with the definitions in this standard has to specify which object classes can
be dynamically created.
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The CREATE service has the parametersin Table 8.9.

Table 8.9—CREATE service parameters

Parameter Description

Invoke Identifier Unique ID (e.g., a sequence number) assigned to a specific instance of the service.
Object Class Identifies class of the object that should be created (with the values defined in

)\ nomenclature/dictionary).

v
Superior Obj éﬁl s Identifies class of the superior (with respect to containment hierarchy) object

/0 instance.
o
Superior Object | nstw Identifies instance of the superior (with respect to containment hierarchy) object.
v,
Attribute List O _| Alist of attribute I D—attribute value pairs (optional) to set the initial values of
O ) attributes.
vg
The CREATE service returns a se that has the parametersin Table 8.10.

.

Table 8.10—<§REATE service result parameters

o)
Parameter v Description
A,
Invoke Identifier Returns the unique Inﬂ@l'dentifier parameter of the CREATE service.
. . *.
Object Class Samevalueasin CREAT%\/\lce.
Object Instance Assigned by CMDISE accor% object name binding.

&

If the CREATE service call cannot be processed, an error is ret\% ndicating the type of failure.
S

8.4.6 DELETE service @

The DELETE service is used to delete instances of managed objects. Th e service is dways used in
confirmed mode and requires a response. 6

Example: When the data logger application from the previous example no eeds the measure-
ment data provided by the agent system, it uses the DELETE service to delete&xtended services
object (i.e., the Scanner object instance). L

The DELETE service does not permit the deletion of instances of arbitrary objectsin the M B'gof the agent
system. A system that complies with the definitions in this standard has to specify which object classes can
be dynamically deleted.

The DELETE service hasthe parametersin Table 8.11.
The DELETE service returns a response that has the parametersin Table 8.12.

If the DELETE service call cannot be processed, an error is returned indicating the type of failure.
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Table 8.11—DELETE service parameters

Parameter Description
Invoke Identifier Unique ID (e.g., a sequence number) assigned to a specific instance of the service.
Object Class Identifies class of the object that should be deleted (with the values defined in

nomenclature/dictionary).

Object Instance Identifies instance of the object that should be deleted.

6/’ Table 8.12—DELETE service result parameters

H

Parameter Description

Invoke Identifier Returns the unique Invoke Identifier parameter of the DELETE service.

o4
&

Object Class @e value asin DELETE service.

Object Instance %al ueasin DELETE service.
\b

9. MDIB nomenclature {S;

described in the DIM forms the MDIB. Each ¢ iation of the objects of this model needs a unigue identi-
fication. Thetotal set of termsformsthe MDIB sgml ature or the data dictionary. Because alarge number
of instantiations exist, a structured identification , 1.€., a nomenclature, is necessary. The nomencla-
ture for the MDIB comprises several thousand terme’Rapncerni ng the object-oriented modeling elements,

The set of objects and object instantiatiég écurring in any device of the communicating system as
0]

demographic patient data, device descriptions, measu t values, measurement methods, measurement
locations, alarm information, etc. It is open for extensions to progress in medicine and technology with-
out the need to change structures and terms within an establi set of terms.

Q

The nomenclature also supports the development of a dictionary t%l anguage independent with a coding
scheme for easy and fast computer access. Va)

S

The MDIB (i.e., data dictionary) is presented in |SO/IEEE 11073-10101. @ntai nsthe terms (i.e., system-
atic names), descriptions, and codes for the following target categories:

—  Object-oriented modeling el ements resulting from the DIM 6‘}
— Medical devices and device systems &
—  Units of measurements %3

—  Meétrics (measurements and enumerations)

— Body sites (i.e., specifications for measurement locations)
— Alerts

—  Externa nomenclatures

Each of the respective clauses starts with a detailed description on how to build the systematic name for the
target category concerned.
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10. Conformance model

10.1 Applicability

It is expected that this standard will be used together with other base standards or referenced by other stan-
dardsin the ISO/IEEE 11073 family of standards to define applications (e.g., for the exchange of vital signs
measurement databases) or to define functional communication profiles (e.g., medical device interoperabil-
ity profiles).

Such additigva\ ecifications or standards are necessary to fully enable an implementation or a system
using this stand;]

-

contains concrete d ons:
— DIM class hi ey and object definitions (i.e., object attributes, notifications, methods, and data
type definitions). O

However, conformance to tr%ent alone does not provide interoperability of applications or medical

devices. O

Standards for specific applications or f Sional communication profiles are expected to define an appropri-
ate conformance model that includes sp&dific conformance requirements for this standard on vital signs rep-
resentation. They also need to define addit?l conformance criteriafor semantic and dynamic behavior of
the implementation, which are out of the scopef this standard.

Itis possible for él?l ﬁlementati on or a system to conform to the following element of this standard, which

Conformance to definitions of this standard is sp@ ed at the appropriate application interface or system
interface only. Only the behavior at thisinterfaceis %dered for conformance. Implementation detail s that
cannot be perceived externally are not subject to conf @nce specification.

Example: A communicating medical device uses the Bbject classes and type definitions as defined in

this standard to distribute data to other devices. It may liant to this standard, even if it does not
use any object-oriented implementation internally. O
10.2 Conformance specification Q/(‘?

This standard on vital signs representation offers a high degree of flexi bili@ how the model is applied for
acertain medical device, particularly in the following areas:

— Information model of a specific device 6
— Useof attributes, value ranges, and access .}
— Use of extended communication services (i.e., scanners), scan periods, and sc onfigurability

To support interoperability of applications and systems, an implementation based on this st d shall pro-
vide specific details about the way that the definitions of this standard are applied.

These specifications have to be provided in form of a set of implementation conformance statements (ICSs).
An ICSisaform of data sheet that discloses details of a specific implementation and specifies which fea
tures are provided. Specific applications or functional communication profiles that are based on this
standard shall define more specific conformance requirements in addition to or as a replacement of the ICS
defined here.

NOTE—The ICSs defined in 10.3 provide understanding of the details of an implementation. However, they are not suf-
ficient to provide interoperability of devices or applications. For such interoperability, additiona specifications (e.g.,
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timing, latencies, system loading assumptions) shall be taken into account. These specifications are not within the scope
of this standard.

10.3 ICSs
10.3.1 General format

The ICSs have to be supplied in the form of tables. Templates for these ICS tables are given in 10.3.2
through 10.3.}: he tables have to be filled out and provided as an overall conformance statement document.

Generally the‘@'nn headers of an ICS table contain the following information:
— Index, wlmﬂ] isan identifier (e.g., anumber) of a specific feature.
—  Feature, whi iefly describes the characteristic for which a conformance statement must be made.
— Reference, whittyrsareference to the definition of the feature (may be empty).
—  Status, which specitjesthe conformance requirement (i.e., the requirements for a conforming imple-

mentation regarding ure). In some cases, this standard does not specify conformance require-
ments, but still wants a ition of the status of a particular feature.

—  Support, which isfilled ol e implementer and specifies the characteristics of the feature in the
implementation. /‘

—  Comment, which contains additmal information provided by the implementer.

The value of the Status and Support columns @)ermitted to range from simple to complex entries. Exam-

ples of simple values are as follows: o
m mandatory QL .
0 optional 7
X prohibited @
c conditional @

n/a not applicable 0
Q

More complex expressions or specific lists of items are defined in‘%)ecific ICStable.
)

10.3.2 General ICS (9
‘%

In atop-level General ICS, the implementer specifies the vers ons/revisions%e supported by the imple-

mentation as well as some high-level system behavior definitions. 6
Table 10.1 shows the General ICS. %
Table 10.1—General ICS %\
Index Feature Reference Status Support Comment
GEN-1 Implementa- — Identification of the
tion device/application.
Description Description of
functionality.
GEN-2 Standard (Standard (Set of existing (Set of supported
Document documents) revisions) revision)
Revision
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Table 10.1—General ICS (continued)

for interfacing (only
applicable for commu-
nicating devices).

Index Feature Reference Status Support Comment
GEN-3 Conformance | — Provides information (Set of deviations)
Deviation about possible devia-
tions from the DIM
(e.g., nonstandard
attributes, objects)
GEN-4 | Object 6.2 Provides object contain-
nment ment diagram showing
T R rel ations between object
/e instances used by the
0 application. A conform-
O, ing implementation uses
O object relations only as
C‘ defined in the DIM.
GEN-5 Nomenclature @ dard (Set of existing (Set of supported
Revision ents) revisions) revision)
GEN-6 Use of other —C Arenomenclaturecodes | Yes/No Note that the
Nomenclature O from other standard (If yes: list of other | use of other
Schemes / . | coding schemesusedin | nomenclatures) nomencla-
/% the implementation? tures severely
@ impacts inter-
operability.
GEN-7 | Data Struc- - 6 Description of
ture Encoding s encoding method
@ for ASN.1 data
o structures
7x
GEN-8 Dynamic — Isthe set ject Static/Dynamic
Object instances -time
Instances static or dyndmic?
N
GEN-9 Useof Private | — Does the impl Yes/No
Objects tion use objects th [If yes: explainin
not defined in the DINJZe, DIM MOC ICS(see
©® 1034
GEN-10 | Useof Private | — Does the implementa- 0
Nomenclature tion use private (1 \ explainin
Extensions extensions to the the iate ICS)
nomenclature?
Private nomenclature 6
extensions are alowed
only if the standard ‘L
nomencl ature does not &
include the specific Z,
terms required by the
application. 0
GEN-11 | Communica — Description of commu-
tion Profile nication profile and
and Hardware hardware requirements
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Table 10.1—General ICS (continued)

Index Feature Reference Status Support Comment
GEN-12 | File Format — Description of filefor-
and Storage meats used for archiving
Media vital signs data; defini-

tion of supported
storage media (only
applicable for archival

)\ applications).
7
GEN-13 A0§ R ISO/IEC 8649 Use of ACSE protocol Specify use of
/e ISO/IEC 8650-1 | (only applicable for optional fieldsin
& communicating ACSE protocol data
systems). units (PDUs).
%
For each implementationp eneral |CS shall be provided.

10.3.3 Service Support IC @

The Service Support ICS defines v@ﬁse;vic& that are defined in the service model are implemented. This
ICS needs only be supplied for commup@tti ng devices.

Table 10.2 shows the Service Support ICS.Q

Q

o
Table 10.2—@/ice Support ICS

7,
Index Feature Reference % Support Comment
SRV-1 GET Service 84.2 o] P
SRV-2 SET Service 8.4.3 o] %
V3

SRV-3 Confirmed 8.4.3 o] 0

SET Service G)
SRV-4 EVENT 8.4.1 m @

REPORT /

Service

h 4

SRV-5 Confirmed 84.1 o] 6

EVENT

REPORT }

Service y

A

SRV-6 ACTION 8.4.4 o] L’

Service Lp
SRV-7 Confirmed 8.4.4 0

ACTION

Service
SRV-8 CREATE 8.4.5 o]

Service
SRV-9 DELETE 8.4.6 o]

Service
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The Support column of the completed table should define if the implementation invokes the service (e.g.,
sends a GET PDU), provides the service (e.g., processes areceived GET PDU), or does not implement the
service at all.

In addition, specific restrictions should be listed (e.g., if a specific service is restricted to only one object
class).

10.3.4 DIM managed object class (MOC) ICS

Table10.3i plate only. For each object supported by the implementation, one row shall be filled out.

*

g

O Table 10.3—Template for DIM MOC ICS

The DIM MOE‘ICS defines which managed medical objects (not base classes) are used by the implementation.

Index Feature C’ Reference Status Support Comment

MOC- Object Name encetothe | Implemented Specify restric-
[1-n] and OID d in this tions, e.g., maxi-

stan here mum number of

the obé supported instances

defined ;(

/% CREATE/DELETE
(S‘ services are
N supported.

v

Q

If the implementation uses private objects, these ts should also be specified in the DIM MOC ICS. A
separate definition should be appended to the confor statement that can be referenced in the Reference

column. @

The Support column should indicate specific restrictions% the object implementation. In particular, it
shall indicate whether object instances can be dynamicall ed/deleted using the CREATE/DELETE

service. O

In addition to the DIM MOC ICS, an object containment diagram @,class instance diagram) should be
provided that allows reviewing the class hierarchy used by the mplemeq?)?

10.3.5 MOC Attribute ICS O,

For each supported object as defined in the DIM MOC ICS, a MOC Attribute Iéﬂas to be provided that
defines which attributes are used/supported by the implementation, includin inherited attributes.

Table 10.4 isatemplate only. Q

Table 10.4—Template for MOC Attribute ICS 0
Index Feature Reference Status Support Comment
ATTR- Attribute Reference to the m/olc Access (i.e.,, GET, GET-
XN Name and clausein this (see7.1.1for an GRP, SET, SCAN,
Attribute ID standard where explanation of these | SCAN-GRP, ER, CR-
the object is abbreviations) ER; see third paragraph
defined after thistable)
Value ranges
Additional restrictions
Static/dynamic value
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The x in the Index column is the ID of the managed object for which the table is supplied (i.e., the index of
the managed object as specified in the DIM MOC ICS). There is one separate table for each supported man-
aged object.

Then inthe Index columnisjust aseria number (1..m).

The attribute access specification fields in the Support column have to be specified if the implementation
provides access services for attributes. (In other words, the fields are not needed for a plain storage format.)
The fields have the following meanings:

GET Attribute can be individually accessed by the GET service.

GET-GR ttribute can be accessed by the GET service as part of an attribute group.

SET @mibute can be individually modified by the SET service.
SCAN @i bute can be individually accessed by a Scanner object (individual scan list entry).
SCAN-GRP Attry can be accessed by a Scanner object (attribute group scan list entry).
ER Attn%changes are communicated by event reports from the container object itself.
CR-ER Attribut ue is provided within the notification that announces the availability of the

contai ner €Qject (object create notification).

The Support column should al
tions for attribute access or attrib
static or dynamic in the implement

ntain attribute value ranges (if applicable), hints about specific restric-
ailability and information, and an indication if the attribute value is

-/0

NOTE—The attribute definition tablesin thi@gard define a minimum mandatory set of attributes for each object.

10.3.6 MOC Behavior ICS

s
The MOC Behavior ICS specifies all implement ject methods that can be invoked by the ACTION ser-
vice. Table 10.5 is a template only. One table h e provided for each object that supports special

methods. @ @

Table 10.5—Template for MQ%havior ICS

N
Index Feature Reference Status /G> Support Comment
N
ACT- Method Name | Referencetotheclause ific restrictions
XN and Method in this standard where
ID the object method is ®

defined (04

2

The x in the Index column is the ID of the managed object for which the table is sup;@i.e., the index of

the managed object as specified in the DIM MOC ICS). There is one separate table for managed object
that supports specific object methods (i.e., actions). 0

Then inthe Index column isjust aseria number (1..m).

The Support column should specify any restrictions for the method.

10.3.7 MOC Notification ICS

The MOC Notification ICS specifies al implemented notifications (typicaly in form of the EVENT

REPORT service) that are emitted by supported objects. Table 10.6 is a template only. One table has to be
provided for each object that supports specia object notifications.
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Table 10.6—Template for MOC Notification ICS

Index Feature Reference Status Support Comment
NOTI- Notification Referenceto theclause Specific restrictions
XN Name and in this standard where
Notification the event is defined
ID
The xinthe column isthe ID of the managed object for which the table is supplied (i.e., the index of
the manag as specified in the DIM MOC ICS). There is one separate table for each managed object

that supports eﬁgc object notifications (i.e., events).
The n in the Index c% isjust aserial number (1..m).

The Support column sho%eci fy any restrictions for the notification.
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