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The following table lists the revision schedule based on revision number and development stage of the product.

	Revision
	Project Document State
	Date

	1.0.0
	Initial public release.
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Note: Not all revisions may be published.

1 Introduction

This document specifies a lightweight interface to perform basic manageability control and status reporting of SSI-compliant Blade Systems. 
1.1 Terms and Abbreviations

Table 1‑1 lists the terms and acronyms used in specific ways throughout this document:

Table 1‑1. Terms and Abbreviations

	Term
	Definition

	blade
	This is resource module that plugs into the blade chassis. A blade can provide many different types of resources to the chassis, including compute functions, storage capabilities, additional I/O interfaces and switching capabilities and special purpose capabilities. A blade can be a single-wide module (assumed) or a double-wide module, occupying two adjacent slots in the chassis. 

	Blade server
	A system comprised of a chassis, chassis resources (power, cooling, Chassis Manager), compute blades, and communication (switch) blades. The chassis may contain additional modules, such as storage.

	chassis
	The mechanical enclosure that consists of the mid-plane, front boards, cooling devices, power supplies, etc. The chassis provides the interface to boards and consists of the guide rails, alignment, handle interface, face plate mounting hardware, and mid-plane interface. 

	chassis ground
	A safety ground and earth return that is connected to the chassis metal and available to all PBAs.

	Chassis Management Module (CMM)
	Dedicated intelligent chassis module that hosts the Chassis Manager functionality.

	Chassis Manager (CM)
	Set of logical functions for hardware management of the chassis. This may be implemented by one or more dedicated Chassis Management Modules or by one or more blade management controllers and/or payload processors.

	handle
	An item or part used to insert or extract blades into and out of chassis.

	Intelligent Platform Management Bus (IPMB)
	IPMB is an I2C-based bus that provides a standardized interconnection between managed modules within a chassis. ftp://download.intel.com/design/servers/ipmi/ipmb1010ltd.pdf

	Intelligent Platform Management Interface (IPMI)
	IPMI v2.0 R1.0 specification defines a standardized, abstracted interface to the platform management subsystem of a computer system. ftp://download.intel.com/design/servers/ipmi/IPMIv2_0rev1_0.pdf  

	Management Controller
	An intelligent embedded microcontroller that provides management functionality for a blade or other chassis module.

	may
	Indicates flexibility of choice with no implied preference.

	mezzanine 
	The mezzanine is a PBA that installs on a blade PBA horizontally. It provides additional functionality on the blade PBA and provides electrical interface between the blade PBA and the mid-plane PBA. Both the blade PBA and mezzanine PBA are contained inside the blade module.

	mid-plane
	Equivalent to a system backplane. This is a PBA that provides the common electrical interface for each blade in the chassis and on both the front and back of the PBA. 

	module
	A physically separate chassis component that may be independently replaceable (e.g., a blade or cooling module) or attached to some other component (e.g., a mezzanine board).

	out-of-band (OOB)
	Communication between blades that does not need the host or payload to be powered on

	payload
	The hardware on a blade that implements the main mission function of the blade. On a compute blade, this includes the main processors, memory, and I/O interfaces. The payload is powered separately from the blade management subsystem. Payload power is controlled by the blade management controller. 

	Primary Channels
	The 2 Baseboard Ethernet connections that every server blade must have that goes to the Primary Switch(es).  These primary Ethernet channels are also shared on the blade for management traffic.  

	Primary Switch
	The switch connected to the primary channels

	SAP
	Service Applet Package

	shall
	Indicates a mandatory requirement. Designers must implement such mandatory requirements to ensure interchangeability and to claim conformance with this specification. The use of shall not (in bold) indicates an action or implementation that is prohibited.

	should
	Indicates flexibility of choice with a strongly preferred implementation. The use of should not (in bold text) indicates flexibility of choice with a strong preference that the choice or implementation be avoided.

	slot
	A slot defines the position of one blade in a chassis


1.2 Reference Documents

· W3C Soap 1.2 Specification
http://www.w3.org/TR/soap12/

· JavaScript Object Notation (JSON)
RFC 4627: http://www.ietf.org/rfc/rfc4627.txt
http://www.json.org/

· DMTF Sensors Profile
http://www.dmtf.org/standards/published_documents/DSP1009_1.0.1.pdf

2 Dashboard Architecture

2.1 Introduction

The SSI Dashboard Service is intended to be hosted and exposed by a Chassis Management Module (CMM) on an SSI Blade System as a simple interface that will give easy access to the most commonly used features in a Blade System.

In general, the data structures are arranged in the form of a tree of nested components. Each component can have Log Entries, Info Elements (key/value pairs), Actions, Health Status, and Sensors. Additionally, the Components allow direct access to power control and to operational and health status without having to traverse many sub-classes, etc.
2.2 Sample UI

With this structure, one could implement a basic dashboard user interface similar to the concept shown in Figure 2‑1 without making too many calls to the backend server.
Figure 2‑1 Sample Dashboard GUI


[image: image1.emf]SSI Dashboard Interface

SSI Dashboard Interface

PW Status

On

On

On

Off

On

On

Unknown

On

On

Off

On

On

On

Component

Chassis 1

Blade 2

Blade 1

Blade 3

Blade 4

Blade 5

Blade 6

Switch 1

Switch 2

PS 1

PS 2

FAN 1

FAN 2

Blade 5

Model: BFB100

Serial: 11T432

CPU: 2.8 Ghz Xeon

Mem: 8 GB

HDD: 320 GB

Health

Critical

OK

OK

OK

OK

OK

Not Responding

OK

Updating

AC Off

OK

RPM 0

OK

Logs

23

0

2

2

3

2

5

1

0

0

4

1

3

Action

Action

Action

Action

Power Off

Reset

Graceful Shutdown

SOL

KVM

Action

Action

Action

Action

Action

Action


2.3 Class Model
The top level “component” in the hierarchy is the “Component” Class (Figure 2‑2).  All other classes are aggregated (directly or indirectly) under Component. The Component Class even aggregates itself. This allows a container Component (like a Blade Chassis, or Rack) to contain other Components (such as Blade Servers).  There shall exist only a single top (ROOT) Component object and its InstanceID shall be ROOT.
Figure 2‑2 Class Hierarchy
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ActionParam

DataType:  DataType

Default:  string

DisplayType:  DisplayType

Caption:  string

Name:  string

OptionPrompts:  string

OptionValues:  string

«enumeration»

ActionType

start:   = 1

stop:   = 2

reset:   = 3

powercycle:   = 4

gracefulshutdown:   = 5

launchurl:   = 6

dialog:   = 7

other:   = 8

«enumeration»

ComponentType

unknown:   = 0

location:   = 1

room:   = 2

container:   = 3

rack:   = 4

chassis:   = 5

server:   = 6

drive:   = 7

io:   = 8

ps:   = 9

fan:   = 10

other:   = 11

«enumeration»

DisplayType

hidden:   = 0

input:   = 1

select:   = 2

checkbox:   = 3

radio:   = 4

textarea:   = 5

HealthElement

SubComponentInstanceId:  string

HealthStatus:  HealthState

HealthState

Severity:  SeverityLevel

Caption:  string

Description:  string

RecommendedAction:  string

InfoElement

DataType:  DataType

InfoType:  InfoType

Caption:  string

Name:  string

Description:  string

Value:  string

LogEntry

InstanceID:  string

Caption:  string

Closed:  bool

DateTime:  ulong

Description:  string

Severity:  SeverityLevel

MetaDataType:  DataType

MetaData:  string

close() : ushort

«enumeration»

OperationalStatus

off:   = 0

on:   = 1

suspended:   = 2

na:   = 3

unknown:   = 4

custom:   = 5

Sensor

SensorName:  string

Severity:  SeverityLevel

Caption:  string

Accuracy:  int

SensorType:  ushort

OtherSensorTypeDescription:  string

PossibleStates:  string[]

CurrentState:  string

PollingInterval:  ulong

BaseUnits:  ushort

UnitModifier:  int

RateUnits:  ushort

CurrentReading:  int

NominalReading:  int

NormalMax:  int

NormalMin:  int

MaxReadable:  int

MinReadable:  int

Resolution:  uint

IsLinear:  bool

Hysteresis:  uint

LowerThresholdNonCritical:  int

UpperThresholdNonCritical:  int

LowerThresholdCritical:  int

UpperThresholdCritical:  int

LowerThresholdFatal:  int

UpperThresholdFatal:  int

SupportedThresholds:  ushort[]

EnableThresholds:  ushort[]

SettableThresholds:  ushort[]

Component

InstanceID:  string

ComponentType:  ComponentType

ComponentTypeDescription:  string

Caption:  string

LocatorURL:  string

HealthState:  HealthState

OperationalStatus:  OperationalStatus

OperationalStatusDescription:  string

PowerControlCapabilities:  string[]

TypeOrdinal:  uint

IdentifyState:  bool

invokeAction(ActionName :string, ActionParameters :string) : short

gracefulShutdown() : short

powerCycle() : short

reset() : short

start() : short

stop() : short

identify(Mode :uint) : short

getSensorValues(SensorNames :string[]) : SensorValue[]

Action

InstanceID:  string

HelpText:  string

Caption:  string

Name:  string

ActionType:  ActionType

URLInfo:  string

«enumeration»

DataType

null:   = 0

int:   = 1

bool:   = 2

float:   = 3

byte:   = 4

string:   = 5

text:   = 6

bitmap:   = 7

blob:   = 8

uint:   = 9

datetime:   = 10

macaddr:   = 11

ipaddr:   = 12

json:   = 13

xml:   = 14

«enumeration»

SeverityLevel

unknown:   = 0

info:   = 1

ok:   = 2

warning:   = 3

critical:   = 4

SensorValue

SensorName:  string

CurrentReading:  int

CurrentState:  string

Severity:  SeverityLevel

«enumeration»

InfoType

swversion:   = 0

hwversion:   = 1

vendorid:   = 2

productid:   = 3

productname:   = 4

mfgdate:   = 5

serial:   = 6

hostip:   = 7

hostmac:   = 8

ipmifru:   = 9

other:   = 255


In an SSI blade system, in addition to the ROOT component, a component object shall exist for the Chassis and each Compute Blade, Switch, IO Device, Power Supply, Fan, and active Manageable Components in the system. Each method as described herein shall be implemented as described in the detail below.

In an SSI Blade System, all components that are contained in a chassis shall be modeled under (either as sub-Components or lower as appropriate) the Chassis Component, which shall be of ComponentType="chassis". If no other components are modeled outside the chassis, then the Chassis Component shall be the ROOT component and have an InstanceID of ROOT.
2.3.1 Component Class

The Component Class is the top level class that would be a close parallel to Managed Element from CIM. All Manageable Entities are Components.  
Although there is an Action class aggregated by Component, common power control actions are methods that have been added as direct methods into the Component class.
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Component

InstanceID:  string

ComponentType:  ComponentType

ComponentTypeDescription:  string

Caption:  string

LocatorURL:  string

HealthState:  HealthState

OperationalStatus:  OperationalStatus

OperationalStatusDescription:  string

PowerControlCapabilities:  string[]

TypeOrdinal:  uint

IdentifyState:  bool

invokeAction(ActionName :string, Parameters :string) : short

gracefulShutdown() : short

powerCycle() : short

reset() : short

start() : short

stop() : short

identify(Mode :uint) : short

getSensorValues(SensorNames :string[]) : SensorValue[]


Component Properties
	Property
	Type
	Notes

	 InstanceID 
	string 
	This shall be a system-wide unique string (such as a GUID). 

	 ComponentType 
	ComponentType 
	This represents a physical type of component: Chassis, Server, Fan, etc.

Possible Values as Defined in <<enumeration>> ComponentType:

unknown = 0,
location = 1,
room = 2,
container = 3,
rack = 4,
chassis = 5,
server = 6,
drive = 7,
io = 8,
ps = 9,
fan = 10,
other = 11 

	ComponentTypeDescription
	string
	Additional, more precise description for the component type.  Example: a blade may be of type "Server" but a more specific description may be "Blade Server"

	 Caption 
	string 
	User friendly name of Component.  

*Example:  "Server 1" 

	 LocatorURL 
	string 
	Uniform Resource Locator (as defined by RFC 1378 - http://www.ietf.org/rfc/rfc1738.txt ) for the purpose of directly accessing the Component. If direct access is unavailable, but access to a higher level Component in the Hierarchy is available, then the URL to the higher level Component shall be entered.  The intent is for this address to be launchable by a browser, and the URL shall use either http or https protocol. 

* Example:  http://my_system/show_component?server1

	 HealthState 
	HealthState 
	Health Status rollup indicator for this Component. This represents the total health state of the component. Additionally, a composition of 1 to many HealthElements are available as Health "sub-statuses," if additional granularity is available.

Also, HealthStatus is intended to logically rollup the state of all health related Sensors to give an interpretation of the Health State of the Component.

* See HealthState Class Definition

	 OperationalStatus 
	OperationalStatus 
	The Operational Status of Component represents its administrative or power state: On, Off, etc. This is not to be confused with the Health Status of the Component.

Possible Values as Defined in <<enumeration>> OperationalStatus:

off = 0,
on = 1,
suspended = 2,
na = 3,
unknown = 4,
custom = 5

	 OperationalStatusDescription 
	string 
	Friendly (and more detailed) description of the current operational status. This property should be used to provide clarity to the Operational Status.

If Operational Status is "custom", then this field shall be filled.

* Examples: On, Off, On/Rebuilding, On/Shutting Down

	 PowerControlCapabilities 
	string[]
	This array defines what power control capabilities the Component has. Based on this list, the power control methods to the ComponentClass will be available for invocation. In some components (like a container) the array may be empty. 

Valid array members are: 
start, stop, reset, powercycle, gracefulshutdown, identify

	TypeOrdinal
	uint
	Ordered Number identifying which order the component is of the given type.
Example: 
For Blade 1, TypeOrdinal would be 1.
For Switch, 1 the TypeOrdinal would be 1.
For Power Supply 4, the TypeOrdinal would be 4.

	IdentifyState
	bool
	Status of "identify" mechanism. The boolean values are: 

true = on

false = off or n/a.


Component Methods 

	Method
	Type
	Notes

	 invokeAction (
ActionName:string, ActionParameters:string)  
	short  
	Invokes a named Action from the Action list, particularly if an action is added that is not part of the standard power control actions methods built into the Component class.

Parameters:

ActionName [ string - in ]: Name of Action as defined in the "Name" property of the Action class.

ActionParameters [ string - in ] : JSON encoded string of name value pairs. ActionParam::Name property shall be used as the name for the value.

Example:  '{"user": "asdf@asdf.com", "pass": "87h87yh8", "maxRetry": 3}'
 

Returns: 0 for success; Positive Number as an Error Code

	 gracefulShutdown ()  
	short  
	Performs a graceful shutdown of component. On an ACPI-supported system, a graceful shutdown shall imply an S5 transition (soft power off).

Returns: 0 for success; Positive Number as an Error Code 

	 powerCycle ()  
	short  
	Invokes a power cycle algorithm on the component. This is typically a full power off (for several seconds) followed by a full power on. It differs from reset in that reset typically does not remove power to the platform.

Returns: 0 for success; Positive Number as an Error Code 

	 reset ()  
	short  
	Resets component.  This is also known as a "hard reset"

Returns: 0 for success; Positive Number as an Error Code 

	 start ()  
	short  
	Start will power on the Component. If the component is already on, this method will have no effect.

Returns: 0 for success; Positive Number as an Error Code 

	 stop ()  
	short  
	Stop will power off a component. If the power is already off, this method will have no effect. Care should be taken to ensure not to invoke this method at a lower level if the Component is already in transition to off.

Returns: 0 for success; Positive Number as an Error Code 

	identify(Mode: uint)
	short
	Invokes visible identification mechanism on component. This is typically tied to a special identification LED or blinking sequence.

Parameters:

Mode [ uint – in ]: Set Mode of identification mechanism

0: Off

1: On (indefinitely)

x: On x for seconds

Returns: 0 for success; Positive Number as an Error Code

	getSensorValues(
SensorNames:string[])
	SensorValue[]
	Retrieve Sensor Values (Name, Reading, State, Severity) that correspond to the array of sensor names sent.  This special call is intended to refresh sensor values that were already retrieved by getSensorInstances().
Parameters: 

SensorNames [ string[] – in ]: Array of Sensor Names (as defined in the Sensor Class)

Returns: Array of SensorValue


2.3.2 LogEntry Class

LogEntry objects shall exist for each log entry in the system. These are aggregated by the component to which the log entry belongs. Log Entries of any Component shall include all entries of any sub-Components, therefore, the Log Entries of the ROOT component shall be all Log Entries of the system. Log entries shall be returned, sorted by the (descending) DateTime field with the most recent entry first.
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LogEntry

InstanceID:  string

Caption:  string

Closed:  bool

DateTime:  ulong

Description:  string

Severity:  SeverityLevel

MetaData:  string

MetaDataType:  DataType

close() : ushort


LogEntry Properties 

	Property
	Type
	Notes

	 InstanceID 
	string 
	This shall be a system-wide unique string (such as a GUID).

	 Caption 
	string 
	Short description of the entry as would be appropriate to display in a relatively small list. The verbose description should be in the "Description" property. 

	 Closed 
	bool 
	This is an Indicator that the entry has been acknowledged. This is typically set by an end-user, and a typical use case would be to filter only the non-Closed (unacknowledged) Log Entries. 

	 DateTime 
	ulong 
	Timestamp of when event occured. This is encoded in the convention of the "Unix Timestamp" (seconds since Jan 1, 1970). 

	 Description 
	string 
	Long verbose description of the Log Entry

	 Severity 
	SeverityLevel 
	Possible Values as Defined in <<enumeration>> SeverityLevel

* see 2.4.2

	MetaDataType
	DataType
	The type of data that exists in the Value property

Possible Values as Defined in <<enumeration>> DataType:
* see 2.4.1

	MetaData
	string
	Additional Encapsulated Data pertaining to this log entry. This field shall be encoded per the DataType.


LogEntry Methods 

	Method
	Type
	Notes

	 close ()  
	ushort  
	Sets Closed property to true. 


2.3.3 InfoElement Class

Info Elements are used to provide key/value component data. All general tables of data that are not modeled elsewhere may be stored here. This is a good place for Product/Model, Serial Numbers, etc.
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InfoElement

DataType:  DataType

InfoType:  InfoType

Caption:  string

Name:  string

Description:  string

Value:  string


InfoElement Properties

	 Property
	Type
	Notes

	 DataType 
	DataType 
	The type of data that exists in the Value property.

Possible Values as Defined in <<enumeration>> DataType:
* see 2.4.1

	 InfoType
	InfoType
	General meaning of data contained in the Value. This more represents how the data may be used rather than how it is encoded. Multiple InfoElements of a Component may be of the same InfoType.
Possible values defined in <<enumeration>> InfoType
The following InfoTypes shall be encoded with the defined <<enumeration>> DataTypes indicated in the table below.

Value

Description

DataType 

swversion = 0

Software Version

string

hwversion = 1

Hardware Version

string

vendor = 2

Vendor ID/Manufacturer

string

productmodel = 3

Product/Model Number

string

productname = 3

Product Name

string

mfgdate = 4

Manufacture Date

datetime

serial = 5

Serial Number

string

hostip = 7

Host IP Address

ipaddr

hostmac = 8

Host MAC Address

macaddr

ipmifru = 9

IPMI FRU Data

blob
other = 255

Other InfoType

<any>



	 Caption 
	string 
	This is the string that is displayed as the label for the data. It may also be thought of as a Friendly Name in that it is free form and may contain spaces and other characters. It differs from Name in that Name is intended to represent the variable name behind the data that would include the restrictions required on a variable or field name (no spaces, strange characters, etc). All InfoElements that belong to a Component shall have unique captions.

	 Name 
	string 
	Variable name representing the data within the system. This string shall start with a letter and shall have no spaces or characters other than letters numbers and underscores. All InfoElements that belong to a Component shall have unique captions.

	 Description
	string
	Long description explaining item. This may be used as additional "help text". 

	 Value 
	string 
	The InfoElement value encoded per DataType.  


2.3.4 Action and ActionParam Classes

This structure is provided to add additional Component actions that go beyond what is defined in the Component methods.  
Any number of additional actions can be defined for a Component that can be exposed in an external user interface. This definition allows for simple custom action invocation, or more complex ones that also need to gather additional defined input from the end user to pass to the invoked action.
The Action instances shall always be returned with ActionParam[] array pre-populated with all ActionParam instances.
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ActionParam

DataType:  DataType

Default:  string

DisplayType:  DisplayType

Caption:  string

Name:  string

OptionPrompts:  string

OptionValues:  string

Action

InstanceID:  string

HelpText:  string

Caption:  string

Name:  string

ActionType:  ActionType

URLInfo:  string


Action Properties

	Property
	Type
	Notes

	 InstanceID
	string
	This shall be a system-wide unique string (such as a GUID).

	 HelpText 
	string 
	Detailed help text for this action. In a UI, it could show up in a hover-over or help box. 

	 Caption 
	string 
	Short description (or label) for this Action. In a user interface, this word will be what Identifies this action (it may even be displayed on a button). 

	 Name 
	string 
	Name that is a "variable name" identifier for this Action. It carries the same restrictions as typical languages in variable names (no spaces, special characters, etc). 

	 ActionType 
	ActionType 
	The general type of action this is.

Although any type of action can be implemented, this gives the system (particularly in the case of automation), a hint as to what the action really does.

start = 1
stop = 2
reset = 3
powercycle = 4
launchurl = 5
dialog = 6
other = 7


	 URLInfo 
	string 
	If ActionType is launchurl, this is the URL that is to be launched.
If the type is "launchurl" and non-Hidden ActionParams exist, once additional ActionParams are gathered from the end user, the URL shall be launched with ActionName="<Action::Name>" and each "ActionParameters[<ActionParam::Name>]=<value> sent as an HTTP POST to the URL. 


ActionParam Properties
	Property
	Type
	Notes

	 DataType 
	DataType 
	The type of data that ActionParam is supposed to collect.

Possible Values as Defined in <<enumeration>> DataType:
* see 2.4.1

	 Default 
	string 
	Parameter Default value 

	 DisplayType 
	DisplayType 
	If this parameter is prompted in a UI, this gives a hint as to the display type of this parameter:

Hidden = 0,
Input = 1,
Select = 2,
Checkbox = 3,
Radio = 4,
TextArea = 5

These types actually imply certain other constraints:

Hidden: Embedded Value (in the Default)
Input: Free form textual or numeric input
Select:  Single value from a specific list of options
Checkbox:  Multiple values from a specific list of options
Radio:  Similar to select -- Single value from a specific list of options (except they are all visible at once)
TextArea:  Free form multi-line text


	 Caption 
	string 
	Label for this parameter 

	 Name 
	string 
	Name that is a "variable name" identifier for this Parameter. It carries the same restrictions as typical languages in variable names (no spaces, special characters, etc).  This is passed to the Component::invokeAction Parameters string. 

	 OptionPrompts 
	string 
	In the case where DisplayType is Select, Checkbox, or Radio, these are the Prompts (Labels) for the available values.

This is a comma delimited list. 

	 OptionValues 
	string 
	In the case where DisplayType is Select, Checkbox, or Radio, these are the values that are associated with the prompts.

This is a comma delimited list 

	 HelpText 
	string 
	Detailed help text for this action. In a UI, it could show up in a hover-over or help box. 


2.3.5 HealthElement and HealthState Classes

The intent of the HealthElement Aggregation from component is to allow the Component to provide a comprehensive list of health issues that may exist with any subcomponents. For example, although a Chassis may be healthy as a container, it may contain Components (such as blades) that are in a Critical State. This one-to-many aggregation gives an opportunity for the Container to "roll up" the health states and properly represent the Health as a system.
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HealthElement

ComponentId:  string

HealthStatus:  HealthState

HealthState

Severity:  SeverityLevel

Caption:  string

Description:  string

RecommendedAction:  string


HealthElement Attributes 

	Attribute
	Type
	Notes

	 ComponentId 
	string 
	Component::ComponentId that the HealthElement represents. This does not have to be the aggregating Component. This could be the ID of a subComponent.

	 HealthStatus 
	HealthState 
	The HealthStatus indicator for the Component represented by ComponentId

* See HealthState Class Definition


HealthState Attributes 

	Attribute
	Type
	Notes

	 Severity 
	SeverityLevel 
	Possible Values as Defined in <<enumeration>> SeverityLevel

* see 2.4.2 

	 Caption 
	string 
	Short description or label of this state 

	 Description 
	string 
	Detailed description of status 

	 RecommendedAction 
	string 
	Recommended action to take for this problem (if one exists) for the health state.  This can optionally be left blank, particularly if the status is "Ok". 


2.3.6 Sensor and SensorValue Class

The Sensor class is based on the DMTF CIM_NumericSensor class, and it is a full sensor representation including all information about how to interpret the Sensor. It is essentially a combined IPMI SDR and sensor value in one. Once a Sensor is retrieved, typically, only the changing values need to be updated. For this purpose, the SensorValue class exists as a proper subset of Sensor that only contains the transient data. The Sensor Attributes definition below contains the proper description to the fields in the SensorValue class. The Component::getSensorValues() method is used to update the sensor values.
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Sensor

SensorName:  string

Caption:  string

Accuracy:  int

SensorType:  ushort

OtherSensorTypeDescription:  string

PossibleStates:  string[]

CurrentState:  string

PollingInterval:  ulong

BaseUnits:  ushort

UnitModifier:  int

RateUnits:  ushort

CurrentReading:  int

NominalReading:  int

NormalMax:  int

NormalMin:  int

MaxReadable:  int

MinReadable:  int

Resolution:  uint

IsLinear:  bool

Hysteresis:  uint

LowerThresholdNonCritical:  int

UpperThresholdNonCritical:  int

LowerThresholdCritical:  int

UpperThresholdCritical:  int

LowerThresholdFatal:  int

UpperThresholdFatal:  int

SupportedThresholds:  ushort[]

EnableThresholds:  ushort[]

SettableThresholds:  ushort[]
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SensorValue

SensorName:  string

CurrentReading:  int

CurrentState:  string


Sensor Attributes 
	Attribute
	Type
	Notes

	 SensorName
	string
	Unique Name within the domain of a Component Instance

	 Severity
	SeverityLevel
	Possible Values as Defined in <<enumeration>> SeverityLevel

* see 2.4.2

	 Caption 
	string 
	Short friendly description of the Sensor 

	 Accuracy 
	int 
	Indicates the accuracy of the Sensor for the measured property. Its value is recorded as plus/minus hundredths of a percent. Accuracy, along with Resolution, is used to calculate the actual value of the measured physical property. Accuracy may vary depending on whether the Device is linear over its dynamic range.

Units: Hundredths of a Percent 

	 SensorType 
	ushort 
	The Type of the Sensor, e.g. Voltage or Temperature Sensor. If the type is set to "Other", then the OtherSensorType Description can be used to further identify the type. Or, if the Sensor has numeric readings, then the type of the Sensor can be implicitly determined by the Units. A description of the different Sensor types is as follows: A Temperature Sensor measures the environmental temperature. Voltage and Current Sensors measure electrical voltage and current readings. A Tachometer measures speed/revolutions of a Device. For example, a Fan Device can have an associated Tachometer which measures its speed. A Counter is a general purpose Sensor that measures some numerical property of a Device. A Counter value can be cleared, but it never decreases. A Switch Sensor has states, like Open/Close, On/Off, or Up/Down. A Lock has states of Locked/Unlocked. Humidity, Smoke Detection, and Air Flow Sensors measure the equivalent environmental characteristics. A Presence Sensor detects the presence of a Physical Element. A Power Consumption Sensor measures the instantaneous power consumed by a managed element. A Power Production Sensor measures the instantaneous power produced by a managed element such as a power supply or a voltage regulator. A pressure sensor is used to report pressure.

Value Map:
0 – Unknown

1 – Other

2 – Temperature

3 – Voltage

4 – Current

5 – Tachometer

6 – Counter

7 – Switch

8 – Lock

9 – Humidity

10 – Smoke Detection

11 – Presence

12 – Air Flow

13 – Power Consumption

14 – Power Production

15 – Pressure

16-32766 – DMTF Reserved

32768-65535 – Vendor Reserved 

	 OtherSensorTypeDescription 
	string 
	A string describing the Sensor type - used when the SensorType property is set to "Other". 

	 PossibleStates 
	string[] 
	PossibleStates is an array that enumerates the string outputs of the Sensor. For example, a "Switch" Sensor may output the states "On", or "Off". Another implementation of the Switch may output the states "Open", and "Close". Another example is a NumericSensor supporting thresholds. This Sensor can report the states like "Normal", "Upper Fatal", "Lower Non-Critical", etc. A NumericSensor that does not publish readings and thresholds, but stores this data internally, can still report its states. 

	 CurrentState 
	string 
	The current state indicated by the Sensor. This is always one of the "PossibleStates". 

	 PollingInterval 
	ulong 
	The polling interval that the Sensor hardware or the instrumentation uses to determine the current state of the Sensor.

Units: Nanoseconds 

	 BaseUnits 
	ushort 
	The base unit of the values returned by this Sensor. All the values returned by this Sensor are represented in the units obtained by (BaseUnits * 10 raised to the power of the UnitModifier). For example, if BaseUnits is Volts and the UnitModifier is -6, then the units of the values returned are MicroVolts. However, if the RateUnits property is set to a value other than "None", then the units are further qualified as rate units. In the above example, if RateUnits is set to "Per Second", then the values returned by the Sensor are in MicroVolts/Second. The units apply to all numeric properties of the Sensor, unless explicitly overridden by the Units qualifier.

ValueMap: 
0 – 66 : 

//0

"Unknown", "Other", "Degrees C", "Degrees F", "Degrees K", "Volts", "Amps", "Watts", "Joules", "Coulombs", 

//10

"VA", "Nits", "Lumens", "Lux", "Candelas", "kPa", "PSI", "Newtons", "CFM", "RPM", 

//20

"Hertz", "Seconds", "Minutes", "Hours", "Days", "Weeks", "Mils", "Inches", "Feet", "Cubic Inches", 

//30

"Cubic Feet", "Meters", "Cubic Centimeters", "Cubic Meters", "Liters", "Fluid Ounces", "Radians", "Steradians", "Revolutions", "Cycles", 

//40

"Gravities", "Ounces", "Pounds", "Foot-Pounds", "Ounce-Inches", "Gauss", "Gilberts", "Henries", "Farads", "Ohms", 

//50

"Siemens", "Moles", "Becquerels", "PPM (parts/million)", "Decibels", "DbA", "DbC", "Grays", "Sieverts", "Color Temperature Degrees K", 

//60

"Bits", "Bytes", "Words (data)", "DoubleWords", "QuadWords", "Percentage", "Pascals" 

In IPMI v1.5, spec. table 17-15 lists all IPMI sensor units, there are three types of mapping here:

1. Direct mapping, like IPMI unit type 1 “degrees C” maps to CIM BaseUints 2 “Degrees C”.

2. Indirect mapping, like IPMI unit type 20 “microsecond” maps to CIM BaseUnits 21 “Seconds”, then the scale difference -6 should be reflected in property UnitModifier.

3. All other IPMI units map to “Other” (2).

	 UnitModifier 
	int 
	The unit multiplier for the values returned by this Sensor. All the values returned by this Sensor are represented in the units obtained by (BaseUnits * 10 raised to the power of the UnitModifier). For example, if BaseUnits is Volts and the Unit Modifier is -6, then the units of the values returned are MicroVolts. However, if the RateUnits property is set to a value other than "None", then the units are further qualified as rate units. In the above example, if RateUnits is set to "Per Second", then the values returned by the Sensor are in MicroVolts/Second. The units apply to all numeric properties of the Sensor, unless explicitly overridden by the Units qualifier. 

	 RateUnits 
	ushort 
	Specifies if the units returned by this Sensor are rate units. All the values returned by this Sensor are represented in the units obtained by (BaseUnits * 10 raised to the power of the UnitModifier). This is true unless this property (RateUnits) has a value different than "None". For example, if BaseUnits is Volts and the UnitModifier is -6, then the units of the values returned are MicroVolts. But, if the RateUnits property is set to a value other than "None", then the units are further qualified as rate units. In the above example, if RateUnits is set to "Per Second", then the values returned by the Sensor are in MicroVolts/Second. The units apply to all numeric properties of the Sensor, unless explicitly overridden by the Units qualifier. Any implementation of CurrentReading should be qualified with either a Counter or a Gauge qualifier, depending on the characteristics of the sensor being modeled.

ValueMap: 

0 – None

1 – Per MicroSecond

2 – Per MilliSecond

3 – Per Second

4 – Per Minute

5 – Per Hour

6 – Per Day

7 – Per Week

8 – Per Month

9 – Per Year

	 CurrentReading 
	int 
	The current value indicated by the Sensor. 

	 NominalReading 
	int 
	NominalReading indicates the 'normal' or expected value for the NumericSensor. 

	 NormalMax 
	int 
	NormalMax provides guidance for the user as to the normal maximum range for the NumericSensor. 

	 NormalMin 
	int 
	NormalMin provides guidance for the user as to the normal minimum range for the NumericSensor. 

	 MaxReadable 
	int 
	MaxReadable indicates the largest value of the measured property that can be read by the NumericSensor. 

	 MinReadable 
	int 
	MinReadable indicates the smallest value of the measured property that can be read by the NumericSensor. 

	 Resolution 
	uint 
	Resolution indicates the ability of the Sensor to resolve differences in the measured property. The units for this measurement are determined by BaseUnit*UnitModifier/RateUnit. 

	 IsLinear 
	bool 
	Indicates that the Sensor is linear over its dynamic range. 

	 Hysteresis 
	uint 
	Indicates the margin built around the thresholds. This margin prevents unnecessary state changes when the Sensor reading may fluctuate very close to its thresholds. This could be due to the Sensor's tolerance/accuracy/resolution or due to environmental factors. Once a threshold is crossed, the state of the Sensor should change. However, the state should not fluctuate between the old and new states unless the Sensor's change in the reading exceeds the hysteresis value. The units for this measurement are determined by BaseUnit*UnitModifier/RateUnit. 

	 LowerThresholdNonCritical 
	int 
	The Sensor's threshold values specify the ranges (min and max values) for determining whether the Sensor is operating under Normal, NonCritical, Critical, or Fatal conditions. If Current Reading is between LowerThresholdNonCritical and Upper ThresholdNonCritical, then the Sensor is reporting a normal value. If CurrentReading is between LowerThresholdNonCritical and LowerThresholdCritical, then the CurrentState is NonCritical. 

	 UpperThresholdNonCritical 
	int 
	The Sensor's threshold values specify the ranges (min and max values) for determining whether the Sensor is operating under Normal, NonCritical, Critical, or Fatal conditions. If the CurrentReading is between LowerThresholdNonCritical and UpperThresholdNonCritical, then the Sensor is reporting a normal value. If the CurrentReading is between UpperThreshold NonCritical and UpperThresholdCritical, then the CurrentState is NonCritical. 

	 LowerThresholdCritical 
	int 
	The Sensor's threshold values specify the ranges (min and max values) for determining whether the Sensor is operating under Normal, NonCritical, Critical, or Fatal conditions. If the CurrentReading is between LowerThresholdCritical and Lower ThresholdFatal, then the CurrentState is Critical. 

	 UpperThresholdCritical 
	int 
	The Sensor's threshold values specify the ranges (min and max values) for determining whether the Sensor is operating under Normal, NonCritical, Critical, or Fatal conditions. If the CurrentReading is between UpperThresholdCritical and Upper ThresholdFatal, then the CurrentState is Critical. 

	 LowerThresholdFatal 
	int 
	The Sensor's threshold values specify the ranges (min and max values) for determining whether the Sensor is operating under Normal, NonCritical, Critical, or Fatal conditions. If the CurrentReading is below LowerThresholdFatal, then the Current State is Fatal. 

	 UpperThresholdFatal 
	int 
	The Sensor's threshold values specify the ranges (min and max values) for determining whether the Sensor is operating under Normal, NonCritical, Critical, or Fatal conditions. If the CurrentReading is above UpperThresholdFatal, then the Current State is Fatal. 

	 SupportedThresholds 
	ushort[] 
	An array representing the supported thresholds by this Sensor.  If no thresholds are supported, this shall be an empty array.

ValueMap: 0, 1, 2, 3, 4, 5
Values: LowerThresholdNonCritical, UpperThresholdNonCritical, LowerThresholdCritical, UpperThresholdCritical, LowerThresholdFatal, UpperThresholdFatal 

	 EnableThresholds 
	ushort[] 
	An array representing the thresholds that are currently enabled for this Sensor. If no thresholds are enabled, this shall be an empty array.

ValueMap: 0, 1, 2, 3, 4, 5
Values: LowerThresholdNonCritical, UpperThresholdNonCritical, LowerThresholdCritical, UpperThresholdCritical, LowerThresholdFatal, UpperThresholdFatal 

	 SettableThresholds 
	ushort[] 
	An array representing the writeable thresholds that are supported for this Sensor. If no thresholds are settable, this shall be an empty array.

ValueMap: 0, 1, 2, 3, 4, 5
Values: LowerThresholdNonCritical, UpperThresholdNonCritical, LowerThresholdCritical, UpperThresholdCritical, LowerThresholdFatal, UpperThresholdFatal 


2.4 Enumerated List Clarifications
When implementing this data model with SOAP, all enumerated lists shall be implemented as lower case strings (not numbers), such as "int", "bool", etc.

2.4.1 DataType

[image: image10.emf]�
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«enumeration»

DataType

null:   = 0

int:   = 1

bool:   = 2

float:   = 3

byte:   = 4

string:   = 5

text:   = 6

bitmap:   = 7

blob:   = 8

uint:   = 9

datetime:   = 10

macaddr:   = 11

ipaddr:   = 12

json:   = 13

xml:   = 14



Several fields in the data model contain a free form string with an associated "DataType" field that defines the encoding of the string. String representations of values shall be encoded as the examples below.


	DataType
	Encoding Example

	null
	<empty string>

	int
	 5376   or   -4212

	bool
	true or false or TRUE or FALSE

	float
	23532.23

	byte
	0xAC

	string
	free form text (single line)

	text
	free form text multi-line

	bitmap
	1010101010

	blob
	<base64 encoded>

*see RFC 2045 Section 6.8 -- http://www.ietf.org/rfc/rfc2045.txt

	uint
	743947     (32bit)

	datetime
	<int of seconds since Jan 1, 1970>

	macaddr
	0a:0b:0c:0d:0e:0f

	ipaddr
	127.0.0.1

	json
	{"stringKey": "svalue", "numericKey": 3, "boolKey": true}.....

*see JSON Encoding -- http://www.json.org

	xml
	<xml version="1.0">.....

*see XML Encoding -- http://www.w3.org/XML/


2.4.2 SeverityLevel
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«enumeration»

SeverityLevel

unknown:   = 0

info:   = 1

ok:   = 2

warning:   = 3

critical:   = 4


Applies to HealthState, Sensor, SensorValue, LogEntry

	Value
	Description

	unknown
	Severity can not be determined

	info (neutral)
	This is primarily used for logged events. For instance, if someone changes an IP address, this may not be ok, warning, critical, etc., but it may still be logged, so the severity would most likely be Info or "neutral" severity.

	ok
	Within the scope and context of the element this SeverityLevel is attached to, it is in a "good" state. When used for log entries, this would usually represent a transition from a Critical or Warning state back to an Ok state.

	warning
	An event or state that would require some user action.

	critical
	Represents a failure of some element.


3 SOAP Interface Conventions
3.1 Interfaces

A SOAP interface shall be created for each class in the Dashboard Class Model that has at least one method. In this case, Component and LogEntry have their own SOAP interfaces.  [image: image12.emf]�

cd DashboardService

«interface»

WsComponent

start(InstanceID :string) : ushort

stop(InstanceID :string) : ushort

reset(InstanceID :string) : ushort

powerCycle(InstanceID :string) : ushort

gracefulShutdown(InstanceID :string) : ushort

invokeAction(InstanceID :string, ActionName :string, ActionParameters :string) : ushort

getInstance(InstanceID :string) : Component

getAggregateInstances(InstanceID :string, Filter :ClassAggregateFilter[]) : Component

getComponentInstances(InstanceID :string, Filter :AggregateFilter) : Component[]

getInfoElementInstances(InstanceID :string, Filter :AggregateFilter) : InfoElement[]

getHealthElementInstances(InstanceID :string, Filter :AggregateFilter) : HealthElement[]

getLogEntryInstances(InstanceID :string, Filter :AggregateFilter) : LogEntry[]

getActionInstances(InstanceID :string, Filter :AggregateFilter) : Action[]

getSensorInstances(InstanceID :string, Filter :AggregateFilter) : Sensor[]

«interface»

WsLogEntry

close(InstanceID :string) : ushort

getInstance(InstanceID :string) : LogEntry

ClassAggregateFilter

ClassName:  string

AggregateFilter

Depth:  int

Range:  string

Where:  string

«use»

«use»


3.2 Method Invocation

All method definitions and invocations shall be implemented such that the InstanceID of the Object is passed as the first parameter. In the case of the Component Class, the InstanceID of "ROOT" will return the First Top Level Object in the Tree of Components.
3.3 Composition AccessMethods

The Component object shall implement the following methods

3.3.1 Single Instance

Each Ws* interface shall implement the following method.

getInstance(InstanceID): <Class Name>

This method returns a specific instance of the Class.

3.3.2 Multiple Aggregated Instances

For each Aggregation, the Containing Class shall have a member variable that is the name of the aggregated class. Example: Component::LogEntry[]. However, Instantiation of the Component Class does not imply that Aggregated Instances are filled. The methods below are used to access filled Aggregated Arrays.

The Component Class shall implement:

getAggregatedInstances(InstanceID, ClassAggregateFilter[]): Component

The method will return a Component with member array variables named <ClassName>[] filled in based on the filter specifics of ClassAggregateFilter.
The resultant Component Instance returned will have the following structure:
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Component

InstanceID:  string

ComponentType:  ComponentType

ComponentTypeDescription:  string

LocatorURL:  string

HealthState:  HealthState

OperationalStatus:  OperationalStatus

OperationalStatusDescription:  string

PowerControlCapabilities:  string[]

TypeOrdinal:  uint

IdentifyState:  bool

HealthElement:  HealthElement[]

InfoElement:  InfoElement[]

Action:  Action[]

LogEntry:  LogEntry[]

Component:  Component[]

Sensor:  Sensor[]


3.3.3 Specific Access Methods
To get the instances of a specific type within a Component, the following methods shall be implemented within WsComponent.

get<ClassName>Instances(AggregateFilter): <ClassName>[]

This method returns an array of aggregated instances in the type of the aggregated class.
Example: 
WsComponent::getHealthElementInstances(AggregateFilter): HealthElement[]

3.3.4 Filter Parameters

The ClassAggregateFilter adds the ClassName to the Aggregate filter to specify the filter for a specific class. The Aggregate Filter parameters are defined in the table below.
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ClassAggregateFilter

ClassName:  string

AggregateFilter

Depth:  int

Range:  string

Where:  string


AggregateFilter Properties 
	Property
	Type
	Notes

	 Depth 
	int 
	Recursive Depth
This field only applies to getAggregatedInstances and getComponentInstances. It is otherwise ignored. By filling this value, sub-Components shall recursively be returned within their respective parent Components.  
If the depth does not reach the specified depth, then all objects within the specified depth shall be returned and this case shall not generate an error condition.
Value

Meaning

0

Infinite

1

 Top level only

2 .. N

Additional Levels Deep 



	 Range
	string
	Range of Objects to Retrieve

This is especially useful for log entries. The Values represented in the table below imply that the dash "-" is taken literally. Example: "1-5" would be the string to request objects 1-5.  

If there is not an object that represents every member of a range, then the subset (or empty set) that does fall within the range shall be returned. This can happen when paging through object and reaching the end of the list. If you specify objects 1-5 and only 1-3 exist, then records 1-3 shall be returned. If no objects meet the range, then an empty set shall be returned. This case shall not generate an error condition.
Range Definition

Value

Meaning

<empty>

 All

-N  

 From first record to  N

M-N 

 From M to N

N- 

 Everything after N



	 Where 
	string 
	JSON encoded string of Property=Values
If values are expressed as an array ( eg: [value1,value2] ), the implied logical expression is the same key being equal to any one of the values (or).

Each additional Property=value pair implies an "and" expression with the previous defined Property=value pairs

Example
{
     "SensorType"=[2,3],
     "CurrentState"="Normal"
}

Would return all Sensors where:  SensorType = "Temperature" or SensorType = "Voltage" and  CurrentState = "Normal". 


3.4 SOAP WSDL Locations
To determine the proper URLs for the WSDL description docs, a Web Service Discovery file shall exist at the following URL:  

http://<CMM IP ADDRESS>/dashboard.disco

The contents of the DISCO file shall be the following with substitutions for the URLs below enclosed in "<>":

<disco: discovery


xmlns:disco="http://schemas.xmlsoap.org/disco/">


xmlns:scl="http://schemas.xmlsoap.org/disco/scl/">


<contractRef 
            ref="<URL-TO-WsComponent-WSDL>"

            docRef="<URL-TO-WsComponent-WSDL-Documentation>"/>


<contractRef 
            ref="<URL-TO-WsAction-WSDL>"

            docRef="<URL-TO-WsAction-WSDL-Documentation>"/>


<contractRef 
            ref="<URL-TO-WsLogentry-WSDL>"

            docRef="<URL-TO-WsLogEntry-WSDL-Documentation>"/>

</disco>

An example would be the following:

<disco: discovery

    xmlns:disco="http://schemas.xmlsoap.org/disco/">

    xmlns:scl="http://schemas.xmlsoap.org/disco/scl/">


        <contractRef 
            ref="http://192.168.200.1/soap/WsComponent.asp?wsdl"

            docRef=" http://192.168.200.1/soap/WsComponent.asp?doc"/>


<contractRef 
            ref=" http://192.168.200.1/soap/WsLogEntry.asp?wsdl"
            docRef=" http://192.168.200.1/soap/WsComponent.asp?doc"/>
</disco>

Appendix A – SOAP Use Cases

A.1 Component Method Calls

Perhaps the simplest call to make is a power control feature of a component. In this example, A SOAP call is made to "identify" Blade Server 1 for 60 seconds (in most implementations, this would illuminate a LED).
Pseudo Call:

WsComponent::identify("1",60);  // InstanceID=1, 60 Seconds
Request:

<soapenv:Envelope
    xmlns:soapenv="http://schemas.xmlsoap.org/soap/envelope/">
   <soapenv:Body soapenv:encodingStyle="http://schemas.xmlsoap.org/soap/encoding/">
      <s0:identify
          xmlns:soapenc="http://schemas.xmlsoap.org/soap/encoding/"
          xmlns:xs="http://www.w3.org/2001/XMLSchema"
          xmlns:xsi="http://www.w3.org/2001/XMLSchema-instance"
          xmlns:s0="urn:http://192.168.56.101:80/soap/index.php?object=WsComponent">
         <InstanceID xsi:type="xs:string">1</InstanceID>
         <Mode xsi:type="xs:unsignedInt">60</Mode>
      </s0:identify>
   </soapenv:Body>
</soapenv:Envelope>
Response:

<SOAP-ENV:Envelope SOAP-ENV:encodingStyle="http://schemas.xmlsoap.org/soap/encoding/"
    xmlns:SOAP-ENV="http://schemas.xmlsoap.org/soap/envelope/"
    xmlns:ns1="urn:http://192.168.56.101:80/soap/index.php?object=WsComponent"
    xmlns:xsd="http://www.w3.org/2001/XMLSchema"
    xmlns:xsi="http://www.w3.org/2001/XMLSchema-instance"
    xmlns:SOAP-ENC="http://schemas.xmlsoap.org/soap/encoding/">
   <SOAP-ENV:Body>
      <ns1:identifyResponse>
         <identifyResponse xsi:type="xsd:short">0</identifyResponse>
      </ns1:identifyResponse>
   </SOAP-ENV:Body>
</SOAP-ENV:Envelope>
A.2 Aggregated Data
The Component class has methods for each associated class. The method name is in the pattern of get<classname>Instances(InstanceID,Filter). So, in this example, we will retrieve the Log Entries at the ROOT Component context. This is how one would get all Log Entries.
Pseudo Call:
Filter = new AggregateFilter(0,"","") // Assuming constructor will populate filter

WsComponent::getLogEntryInstances("ROOT",Filter);

Request:

<soapenv:Envelope
    xmlns:soapenv="http://schemas.xmlsoap.org/soap/envelope/">
   <soapenv:Body soapenv:encodingStyle="http://schemas.xmlsoap.org/soap/encoding/">
      <s0:getLogEntryInstances
          xmlns:typens="urn:WsComponent"
          xmlns:soapenc="http://schemas.xmlsoap.org/soap/encoding/"
          xmlns:xs="http://www.w3.org/2001/XMLSchema"
          xmlns:xsi="http://www.w3.org/2001/XMLSchema-instance"
          xmlns:s0="urn:http://192.168.56.101:80/soap/index.php?object=WsComponent">
         <InstanceID xsi:type="xs:string">ROOT</InstanceID>
         <Filter xsi:type="typens:AggregateFilter">
            <Depth xsi:type="xs:int">0</Depth>
            <Range xsi:type="xs:string" />
            <Where xsi:type="xs:string" />
         </Filter>
      </s0:getLogEntryInstances>
   </soapenv:Body>
</soapenv:Envelope>
Response:

<SOAP-ENV:Envelope SOAP-ENV:encodingStyle="http://schemas.xmlsoap.org/soap/encoding/"
    xmlns:SOAP-ENV="http://schemas.xmlsoap.org/soap/envelope/"
    xmlns:ns1="urn:http://192.168.56.101:80/soap/index.php?object=WsComponent"
    xmlns:ns2="urn:WsComponent"
    xmlns:SOAP-ENC="http://schemas.xmlsoap.org/soap/encoding/"
    xmlns:xsd="http://www.w3.org/2001/XMLSchema"
    xmlns:xsi="http://www.w3.org/2001/XMLSchema-instance">
   <SOAP-ENV:Body>
      <ns1:getLogEntryInstancesResponse>
         <getLogEntryInstancesResponse SOAP-ENC:arrayType="ns2:LogEntry[2]" xsi:type="ns2:ArrayOfLogEntry">
            <item xsi:type="ns2:LogEntry">
               <InstanceID xsi:type="xsd:string">1</InstanceID>
               <ComponentInstanceID xsi:type="xsd:string">1</ComponentInstanceID>
               <Caption xsi:type="xsd:string">CPU Hot</Caption>
               <Closed xsi:type="xsd:boolean">true</Closed>
               <DateTime xsi:type="xsd:int">1253133328</DateTime>
               <Description xsi:type="xsd:string">CPU Has exceeded upper threshold of 100 degC</Description>
               <Severity xsi:type="xsd:string">critical</Severity>
            </item>
            <item xsi:type="ns2:LogEntry">
               <InstanceID xsi:type="xsd:string">2</InstanceID>
               <ComponentInstanceID xsi:type="xsd:string">1</ComponentInstanceID>
               <Caption xsi:type="xsd:string">Compute Blade 1 Inserted</Caption>
               <Closed xsi:type="xsd:boolean">true</Closed>
               <DateTime xsi:type="xsd:int">1253133328</DateTime>
               <Description xsi:type="xsd:string">CPU Has exceeded upper threshold of 100 degC</Description>
               <Severity xsi:type="xsd:string">ok</Severity>
            </item>
         </getLogEntryInstancesResponse>
      </ns1:getLogEntryInstancesResponse>
   </SOAP-ENV:Body>
</SOAP-ENV:Envelope>
A.3 Actions

If a Compute Blade has a single (custom) Action called "KVM" (Keyboard/Video/Mouse), and we wanted to present that to the user and then take input from the user of the mouse mode and the color depth to use in management, we could do the following:
1. Get the Actions Available

Filter = new AggregateFilter(0,"","");
WsComponent::getActionInstances("1","","");
Request:
<soapenv:Envelope
    xmlns:soapenv="http://schemas.xmlsoap.org/soap/envelope/">
   <soapenv:Body soapenv:encodingStyle="http://schemas.xmlsoap.org/soap/encoding/">
      <s0:getActionInstances
          xmlns:typens="urn:WsComponent"
          xmlns:soapenc="http://schemas.xmlsoap.org/soap/encoding/"
          xmlns:xs="http://www.w3.org/2001/XMLSchema"
          xmlns:xsi="http://www.w3.org/2001/XMLSchema-instance"
          xmlns:s0="urn:http://192.168.56.101:80/soap/index.php?object=WsComponent">
         <InstanceID xsi:type="xs:string">1</InstanceID>
         <Filter xsi:type="typens:AggregateFilter">
            <Depth xsi:type="xs:int">0</Depth>
            <Range xsi:type="xs:string" />
            <Where xsi:type="xs:string" />
         </Filter>
      </s0:getActionInstances>
   </soapenv:Body>
</soapenv:Envelope>
Response:

<SOAP-ENV:Envelope SOAP-ENV:encodingStyle="http://schemas.xmlsoap.org/soap/encoding/"
    xmlns:SOAP-ENV="http://schemas.xmlsoap.org/soap/envelope/"
    xmlns:ns1="urn:http://192.168.56.101:80/soap/index.php?object=WsComponent"
    xmlns:ns2="urn:WsComponent"
    xmlns:SOAP-ENC="http://schemas.xmlsoap.org/soap/encoding/"
    xmlns:xsd="http://www.w3.org/2001/XMLSchema"
    xmlns:xsi="http://www.w3.org/2001/XMLSchema-instance">
   <SOAP-ENV:Body>
      <ns1:getActionInstancesResponse>
         <getActionInstancesResponse SOAP-ENC:arrayType="ns2:Action[1]" xsi:type="ns2:ArrayOfAction">
            <item xsi:type="ns2:Action">
               <InstanceID xsi:type="xsd:string">1</InstanceID>
               <HelpText xsi:type="xsd:string">Start a Remote Keyboard/Video/Mouse Session</HelpText>
               <Caption xsi:type="xsd:string">Start KVM</Caption>
               <Name xsi:type="xsd:string">StartKVM</Name>
               <ActionType xsi:type="xsd:string">dialog</ActionType>
               <URLInfo xsi:type="xsd:string"> </URLInfo>
               <ActionParam 
                 SOAP-ENC:arrayType="ns2:ActionParam[2]" xsi:type="ns2:ArrayOfActionParam">
                  <item xsi:type="ns2:ActionParam">
                     <DataType xsi:type="xsd:string">int</DataType>
                     <Default xsi:type="xsd:string">1</Default>
                     <DisplayType xsi:type="xsd:string">select</DisplayType>
                     <Caption xsi:type="xsd:string">Mouse Mode</Caption>
                     <Name xsi:type="xsd:string">MouseMode</Name>
                     <OptionPrompts xsi:type="xsd:string">Relative,Absolute</OptionPrompts>
                     <OptionValues xsi:type="xsd:string">1,2</OptionValues>
                  </item>
                  <item xsi:type="ns2:ActionParam">
                     <DataType xsi:type="xsd:string">int</DataType>
                     <Default xsi:type="xsd:string">1</Default>
                     <DisplayType xsi:type="xsd:string">select</DisplayType>
                     <Caption xsi:type="xsd:string">Color Depth</Caption>
                     <Name xsi:type="xsd:string">ColorDepth</Name>
                     <OptionPrompts xsi:type="xsd:string">Low (8bit),High (16bit),True (24bit)</OptionPrompts>
                     <OptionValues xsi:type="xsd:string">8,16,24</OptionValues>
                  </item>
               </ActionParam>
            </item>
         </getActionInstancesResponse>
      </ns1:getActionInstancesResponse>
   </SOAP-ENV:Body>
</SOAP-ENV:Envelope>
2. The UI would be constructed with the Information from the response above with a button for each Action (in addition to the embedded power control methods within the Component). When the KVM button is pressed, a dialog will be presented requesting input from the user for each ActionParam in the above response.
3. Once the data is gathered, then the invokeAction is called on the component using the Action::Name, and data gathered from the user.

Pseudo call:


WsComponent::invokeAction('1','StartKVM','{"MouseMode":1,"ColorDepth":24}')
     Request:

<soapenv:Envelope
    xmlns:soapenv="http://schemas.xmlsoap.org/soap/envelope/">
   <soapenv:Body soapenv:encodingStyle="http://schemas.xmlsoap.org/soap/encoding/">
      <s0:invokeAction
          xmlns:soapenc="http://schemas.xmlsoap.org/soap/encoding/"
          xmlns:xs="http://www.w3.org/2001/XMLSchema"
          xmlns:xsi="http://www.w3.org/2001/XMLSchema-instance"
          xmlns:s0="urn:http://192.168.56.101:80/soap/index.php?object=WsComponent">
         <InstanceID xsi:type="xs:string">1</InstanceID>
         <ActionName xsi:type="xs:string">StartKVM</ActionName>
         <ActionParameters xsi:type="xs:string">{"MouseMode":1,"ColorDepth":24}</ActionParameters>
      </s0:invokeAction>
   </soapenv:Body>
</soapenv:Envelope>
Response:

<SOAP-ENV:Envelope SOAP-ENV:encodingStyle="http://schemas.xmlsoap.org/soap/encoding/"
    xmlns:SOAP-ENV="http://schemas.xmlsoap.org/soap/envelope/"
    xmlns:ns1="urn:http://192.168.56.101:80/soap/index.php?object=WsComponent"
    xmlns:xsd="http://www.w3.org/2001/XMLSchema"
    xmlns:xsi="http://www.w3.org/2001/XMLSchema-instance"
    xmlns:SOAP-ENC="http://schemas.xmlsoap.org/soap/encoding/">
   <SOAP-ENV:Body>
      <ns1:invokeActionResponse>
         <invokeActionResponse xsi:type="xsd:short">0</invokeActionResponse>
      </ns1:invokeActionResponse>
   </SOAP-ENV:Body>
</SOAP-ENV:Envelope>
5. The Service then executes whatever is necessary for performing this action.

A.4 Composite Aggregated Data

This service also has a mechanism to retrieve all data in a "tree" format where the aggregated data is composed as a part of the Component instance (as array properties of the Component). The getAggregatedInstances() method is used for this purpose. This method will return a Component that contains the selected aggregated data as well as sub-Components and the selected aggregated data of those as well. The call below will return a top-level component (such as a Chassis), along with second level components (such as Blades and Switches). Additionally, all InfoElements and HealthStatuses would be returned in the tree as well.

Pseudo Call:

ClassFilter = array(

    new ClassAggregateFilter("Component",2,"",""), // 2 Levels Deep

    new ClassAggregateFilter("InfoElement",0,"",""),

    new ClassAggregateFilter("HealthStatus",0,"","")

);

WsComponent::getAggregateInstances("ROOT",ClassFilter);

Appendix B -WSDLs

WsComponent

<?xml version="1.0" encoding="utf-8"?>
<definitions xmlns="http://schemas.xmlsoap.org/wsdl/" name="WsComponent"
targetNamespace="urn:WsComponent" xmlns:typens="urn:WsComponent"
xmlns:xsd="http://www.w3.org/2001/XMLSchema"
xmlns:soap="http://schemas.xmlsoap.org/wsdl/soap/"
xmlns:soapenc="http://schemas.xmlsoap.org/soap/encoding/"
xmlns:wsdl="http://schemas.xmlsoap.org/wsdl/">
 <types>
   <xsd:schema xmlns="http://www.w3.org/2001/XMLSchema"
   targetNamespace="urn:WsComponent">
     <xsd:complexType name="ArrayOfunsignedShort">
       <xsd:complexContent>
         <xsd:restriction base="soapenc:Array">
           <xsd:attribute ref="soapenc:arrayType"
           wsdl:arrayType="xsd:unsignedShort[]" />
         </xsd:restriction>
       </xsd:complexContent>
     </xsd:complexType>
     <xsd:complexType name="ArrayOfstring">
       <xsd:complexContent>
         <xsd:restriction base="soapenc:Array">
           <xsd:attribute ref="soapenc:arrayType"
           wsdl:arrayType="xsd:string[]" />
         </xsd:restriction>
       </xsd:complexContent>
     </xsd:complexType>
     <xsd:complexType name="ArrayOfSensor">
       <xsd:complexContent>
         <xsd:restriction base="soapenc:Array">
           <xsd:attribute ref="soapenc:arrayType"
           wsdl:arrayType="typens:Sensor[]" />
         </xsd:restriction>
       </xsd:complexContent>
     </xsd:complexType>
     <xsd:complexType name="ArrayOfInfoElement">
       <xsd:complexContent>
         <xsd:restriction base="soapenc:Array">
           <xsd:attribute ref="soapenc:arrayType"
           wsdl:arrayType="typens:InfoElement[]" />
         </xsd:restriction>
       </xsd:complexContent>
     </xsd:complexType>
     <xsd:complexType name="ArrayOfHealthElement">
       <xsd:complexContent>
         <xsd:restriction base="soapenc:Array">
           <xsd:attribute ref="soapenc:arrayType"
           wsdl:arrayType="typens:HealthElement[]" />
         </xsd:restriction>
       </xsd:complexContent>
     </xsd:complexType>
     <xsd:complexType name="ArrayOfLogEntry">
       <xsd:complexContent>
         <xsd:restriction base="soapenc:Array">
           <xsd:attribute ref="soapenc:arrayType"
           wsdl:arrayType="typens:LogEntry[]" />
         </xsd:restriction>
       </xsd:complexContent>
     </xsd:complexType>
     <xsd:complexType name="ArrayOfActionParam">
       <xsd:complexContent>
         <xsd:restriction base="soapenc:Array">
           <xsd:attribute ref="soapenc:arrayType"
           wsdl:arrayType="typens:ActionParam[]" />
         </xsd:restriction>
       </xsd:complexContent>
     </xsd:complexType>
     <xsd:complexType name="ArrayOfAction">
       <xsd:complexContent>
         <xsd:restriction base="soapenc:Array">
           <xsd:attribute ref="soapenc:arrayType"
           wsdl:arrayType="typens:Action[]" />
         </xsd:restriction>
       </xsd:complexContent>
     </xsd:complexType>
     <xsd:complexType name="ArrayOfComponent">
       <xsd:complexContent>
         <xsd:restriction base="soapenc:Array">
           <xsd:attribute ref="soapenc:arrayType"
           wsdl:arrayType="typens:Component[]" />
         </xsd:restriction>
       </xsd:complexContent>
     </xsd:complexType>
     <xsd:complexType name="ArrayOfClassAggregateFilter">
       <xsd:complexContent>
         <xsd:restriction base="soapenc:Array">
           <xsd:attribute ref="soapenc:arrayType"
           wsdl:arrayType="typens:ClassAggregateFilter[]" />
         </xsd:restriction>
       </xsd:complexContent>
     </xsd:complexType>
     <xsd:complexType name="Component">
       <xsd:all>
         <xsd:element name="InstanceID" type="xsd:string" />
         <xsd:element name="ComponentType" type="xsd:string" />
         <xsd:element name="ComponentTypeDescription" type="xsd:string" />
         <xsd:element name="Caption" type="xsd:string" />
         <xsd:element name="LocatorURL" type="xsd:string" />
         <xsd:element name="HealthState" type="typens:HealthState" />
         <xsd:element name="OperationalStatus" type="xsd:string" />
         <xsd:element name="OperationalStatusDescription" type="xsd:string" />
         <xsd:element name="PowerControlCapabilities"
         type="typens:ArrayOfunsignedShort" />
         <xsd:element name="TypeOrdinal" type="xsd:int" />
         <xsd:element name="IdentifyState" type="xsd:bool" />
         <xsd:element name="Sensor" type="typens:ArrayOfSensor" />
         <xsd:element name="InfoElement" type="typens:ArrayOfInfoElement" />
         <xsd:element name="HealthElement"
         type="typens:ArrayOfHealthElement" />
         <xsd:element name="LogEntry" type="typens:ArrayOfLogEntry" />
         <xsd:element name="Action" type="typens:ArrayOfAction" />
         <xsd:element name="Component" type="typens:ArrayOfComponent" />
       </xsd:all>
     </xsd:complexType>
     <xsd:complexType name="HealthState">
       <xsd:all>
         <xsd:element name="Severity" type="xsd:int" />
         <xsd:element name="Caption" type="xsd:string" />
         <xsd:element name="Description" type="xsd:string" />
         <xsd:element name="RecommendedAction" type="xsd:string" />
       </xsd:all>
     </xsd:complexType>
     <xsd:complexType name="Sensor">
       <xsd:all>
         <xsd:element name="Caption" type="xsd:string" />
         <xsd:element name="Accuracy" type="xsd:int" />
         <xsd:element name="SensorType" type="xsd:unsignedShort" />
         <xsd:element name="OtherSensorTypeDescription" type="xsd:string" />
         <xsd:element name="PossibleStates" type="typens:ArrayOfstring" />
         <xsd:element name="CurrentState" type="xsd:string" />
         <xsd:element name="PollingInterval" type="xsd:unsignedLong" />
         <xsd:element name="BaseUnits" type="xsd:unsignedShort" />
         <xsd:element name="UnitModifier" type="xsd:int" />
         <xsd:element name="RateUnits" type="xsd:unsignedShort" />
         <xsd:element name="CurrentReading" type="xsd:int" />
         <xsd:element name="NominalReading" type="xsd:int" />
         <xsd:element name="NormalMax" type="xsd:int" />
         <xsd:element name="NormalMin" type="xsd:int" />
         <xsd:element name="MaxReadable" type="xsd:int" />
         <xsd:element name="MinReadable" type="xsd:int" />
         <xsd:element name="Resolution" type="xsd:unsignedInt" />
         <xsd:element name="IsLinear" type="xsd:boolean" />
         <xsd:element name="Hysteresis" type="xsd:unsignedInt" />
         <xsd:element name="LowerThresholdNonCritical" type="xsd:int" />
         <xsd:element name="UpperThresholdNonCritical" type="xsd:int" />
         <xsd:element name="LowerThresholdCritical" type="xsd:int" />
         <xsd:element name="UpperThresholdCritical" type="xsd:int" />
         <xsd:element name="LowerThresholdFatal" type="xsd:int" />
         <xsd:element name="UpperThresholdFatal" type="xsd:int" />
         <xsd:element name="SupportedThresholds" type="xsd:unsignedShort" />
         <xsd:element name="EnableThresholds"
         type="typens:ArrayOfunsignedShort" />
         <xsd:element name="SettableThresholds" type="xsd:unsignedShort" />
       </xsd:all>
     </xsd:complexType>
     <xsd:complexType name="InfoElement">
       <xsd:all>
         <xsd:element name="DataType" type="xsd:int" />
         <xsd:element name="Caption" type="xsd:string" />
         <xsd:element name="Name" type="xsd:string" />
         <xsd:element name="Value" type="xsd:string" />
       </xsd:all>
     </xsd:complexType>
     <xsd:complexType name="HealthElement">
       <xsd:all>
         <xsd:element name="ComponentInstanceID" type="xsd:string" />
         <xsd:element name="HealthStatus" type="typens:HealthState" />
       </xsd:all>
     </xsd:complexType>
     <xsd:complexType name="LogEntry">
       <xsd:all>
         <xsd:element name="InstanceID" type="xsd:string" />
         <xsd:element name="ComponentInstanceID" type="xsd:string" />
         <xsd:element name="Caption" type="xsd:string" />
         <xsd:element name="Closed" type="xsd:boolean" />
         <xsd:element name="DateTime" type="xsd:int" />
         <xsd:element name="Description" type="xsd:string" />
         <xsd:element name="Severity" type="xsd:unsignedShort" />
       </xsd:all>
     </xsd:complexType>
     <xsd:complexType name="Action">
       <xsd:all>
         <xsd:element name="InstanceID" type="xsd:string" />
         <xsd:element name="HelpText" type="xsd:string" />
         <xsd:element name="Caption" type="xsd:string" />
         <xsd:element name="Name" type="xsd:string" />
         <xsd:element name="ActionType" type="xsd:int" />
         <xsd:element name="URLInfo" type="xsd:string" />
         <xsd:element name="ActionParam" type="typens:ArrayOfActionParam" />
       </xsd:all>
     </xsd:complexType>
     <xsd:complexType name="ActionParam">
       <xsd:all>
         <xsd:element name="DataType" type="xsd:int" />
         <xsd:element name="Default" type="xsd:string" />
         <xsd:element name="DisplayType" type="xsd:int" />
         <xsd:element name="Caption" type="xsd:string" />
         <xsd:element name="Name" type="xsd:string" />
         <xsd:element name="OptionPrompts" type="xsd:string" />
         <xsd:element name="OptionValues" type="xsd:string" />
       </xsd:all>
     </xsd:complexType>
     <xsd:complexType name="ClassAggregateFilter">
       <xsd:all>
         <xsd:element name="ClassName" type="xsd:string" />
         <xsd:element name="Depth" type="xsd:int" />
         <xsd:element name="Limit" type="xsd:int" />
         <xsd:element name="Where" type="xsd:string" />
       </xsd:all>
     </xsd:complexType>
     <xsd:complexType name="AggregateFilter">
       <xsd:all>
         <xsd:element name="Depth" type="xsd:int" />
         <xsd:element name="Limit" type="xsd:int" />
         <xsd:element name="Where" type="xsd:string" />
       </xsd:all>
     </xsd:complexType>
   </xsd:schema>
 </types>
 <message name="start">
   <part name="InstanceID" type="xsd:string" />
 </message>
 <message name="startResponse">
   <part name="startResponse" type="xsd:short" />
 </message>
 <message name="stop">
   <part name="InstanceID" type="xsd:string" />
 </message>
 <message name="stopResponse">
   <part name="stopResponse" type="xsd:short" />
 </message>
 <message name="reset">
   <part name="InstanceID" type="xsd:string" />
 </message>
 <message name="resetResponse">
   <part name="resetResponse" type="xsd:short" />
 </message>
 <message name="powerCycle">
   <part name="InstanceID" type="xsd:string" />
 </message>
 <message name="powerCycleResponse">
   <part name="powerCycleResponse" type="xsd:short" />
 </message>
 <message name="gracefulShutdown">
   <part name="InstanceID" type="xsd:string" />
 </message>
 <message name="gracefulShutdownResponse">
   <part name="gracefulShutdownResponse" type="xsd:short" />
 </message>
 <message name="invokeAction">
   <part name="InstanceID" type="xsd:string" />
   <part name="ActionName" type="xsd:string" />
   <part name="Parameters" type="xsd:string" />
 </message>
 <message name="invokeActionResponse">
   <part name="invokeActionResponse" type="xsd:short" />
 </message>
 <message name="getInstance">
   <part name="InstanceID" type="xsd:string" />
 </message>
 <message name="getInstanceResponse">
   <part name="getInstanceResponse" type="typens:Component" />
 </message>
 <message name="getAggregateInstances">
   <part name="InstanceID" type="xsd:string" />
   <part name="Filter" type="typens:ArrayOfClassAggregateFilter" />
 </message>
 <message name="getAggregateInstancesResponse">
   <part name="getAggregateInstancesResponse" type="typens:Component" />
 </message>
 <message name="getComponentInstances">
   <part name="InstanceID" type="xsd:string" />
   <part name="Filter" type="typens:AggregateFilter" />
 </message>
 <message name="getComponentInstancesResponse">
   <part name="getComponentInstancesResponse"
   type="typens:ArrayOfComponent" />
 </message>
 <message name="getInfoElementInstances">
   <part name="InstanceID" type="xsd:string" />
   <part name="Filter" type="typens:AggregateFilter" />
 </message>
 <message name="getInfoElementInstancesResponse">
   <part name="getInfoElementInstancesResponse"
   type="typens:ArrayOfInfoElement" />
 </message>
 <message name="getHealthElementInstances">
   <part name="InstanceID" type="xsd:string" />
   <part name="Filter" type="typens:AggregateFilter" />
 </message>
 <message name="getHealthElementInstancesResponse">
   <part name="getHealthElementInstancesResponse"
   type="typens:ArrayOfHealthElement" />
 </message>
 <message name="getLogEntryInstances">
   <part name="InstanceID" type="xsd:string" />
   <part name="Filter" type="typens:AggregateFilter" />
 </message>
 <message name="getLogEntryInstancesResponse">
   <part name="getLogEntryInstancesResponse" type="typens:ArrayOfLogEntry" />
 </message>
 <message name="getActionInstances">
   <part name="InstanceID" type="xsd:string" />
   <part name="Filter" type="typens:AggregateFilter" />
 </message>
 <message name="getActionInstancesResponse">
   <part name="getActionInstancesResponse" type="typens:ArrayOfAction" />
 </message>
 <message name="getSensorInstances">
   <part name="InstanceID" type="xsd:string" />
   <part name="Filter" type="typens:AggregateFilter" />
 </message>
 <message name="getSensorInstancesResponse">
   <part name="getSensorInstancesResponse" type="typens:ArrayOfSensor" />
 </message>
 <portType name="WsComponentPort">
   <operation name="start">
     <documentation>Start will power on the Component. If the component is
     already on, this method will have no effect. Returns: 0 for success,
     Positive Number as an Error Code</documentation>
     <input message="typens:start" />
     <output message="typens:startResponse" />
   </operation>
   <operation name="stop">
     <documentation></documentation>
     <input message="typens:stop" />
     <output message="typens:stopResponse" />
   </operation>
   <operation name="reset">
     <documentation></documentation>
     <input message="typens:reset" />
     <output message="typens:resetResponse" />
   </operation>
   <operation name="powerCycle">
     <documentation></documentation>
     <input message="typens:powerCycle" />
     <output message="typens:powerCycleResponse" />
   </operation>
   <operation name="gracefulShutdown">
     <documentation></documentation>
     <input message="typens:gracefulShutdown" />
     <output message="typens:gracefulShutdownResponse" />
   </operation>
   <operation name="invokeAction">
     <documentation></documentation>
     <input message="typens:invokeAction" />
     <output message="typens:invokeActionResponse" />
   </operation>
   <operation name="getInstance">
     <documentation>Empty String will get Top Level Component</documentation>
     <input message="typens:getInstance" />
     <output message="typens:getInstanceResponse" />
   </operation>
   <operation name="getAggregateInstances">
     <documentation>Populates Aggregated Member Arrays: Valid arrays
     are:</documentation>
     <input message="typens:getAggregateInstances" />
     <output message="typens:getAggregateInstancesResponse" />
   </operation>
   <operation name="getComponentInstances">
     <documentation></documentation>
     <input message="typens:getComponentInstances" />
     <output message="typens:getComponentInstancesResponse" />
   </operation>
   <operation name="getInfoElementInstances">
     <documentation></documentation>
     <input message="typens:getInfoElementInstances" />
     <output message="typens:getInfoElementInstancesResponse" />
   </operation>
   <operation name="getHealthElementInstances">
     <documentation></documentation>
     <input message="typens:getHealthElementInstances" />
     <output message="typens:getHealthElementInstancesResponse" />
   </operation>
   <operation name="getLogEntryInstances">
     <documentation></documentation>
     <input message="typens:getLogEntryInstances" />
     <output message="typens:getLogEntryInstancesResponse" />
   </operation>
   <operation name="getActionInstances">
     <documentation></documentation>
     <input message="typens:getActionInstances" />
     <output message="typens:getActionInstancesResponse" />
   </operation>
   <operation name="getSensorInstances">
     <documentation></documentation>
     <input message="typens:getSensorInstances" />
     <output message="typens:getSensorInstancesResponse" />
   </operation>
 </portType>
 <binding name="WsComponentBinding" type="typens:WsComponentPort">
   <soap:binding style="rpc"
   transport="http://schemas.xmlsoap.org/soap/http" />
   <operation name="start">
     <soap:operation soapAction="urn:WsComponentAction" />
     <input>
       <soap:body use="encoded"
       namespace="urn:http://192.168.56.101:80/soap/index.php?object=WsComponent"
       encodingStyle="http://schemas.xmlsoap.org/soap/encoding/" />
     </input>
     <output>
       <soap:body use="encoded"
       namespace="urn:http://192.168.56.101:80/soap/index.php?object=WsComponent"
       encodingStyle="http://schemas.xmlsoap.org/soap/encoding/" />
     </output>
   </operation>
   <operation name="stop">
     <soap:operation soapAction="urn:WsComponentAction" />
     <input>
       <soap:body use="encoded"
       namespace="urn:http://192.168.56.101:80/soap/index.php?object=WsComponent"
       encodingStyle="http://schemas.xmlsoap.org/soap/encoding/" />
     </input>
     <output>
       <soap:body use="encoded"
       namespace="urn:http://192.168.56.101:80/soap/index.php?object=WsComponent"
       encodingStyle="http://schemas.xmlsoap.org/soap/encoding/" />
     </output>
   </operation>
   <operation name="reset">
     <soap:operation soapAction="urn:WsComponentAction" />
     <input>
       <soap:body use="encoded"
       namespace="urn:http://192.168.56.101:80/soap/index.php?object=WsComponent"
       encodingStyle="http://schemas.xmlsoap.org/soap/encoding/" />
     </input>
     <output>
       <soap:body use="encoded"
       namespace="urn:http://192.168.56.101:80/soap/index.php?object=WsComponent"
       encodingStyle="http://schemas.xmlsoap.org/soap/encoding/" />
     </output>
   </operation>
   <operation name="powerCycle">
     <soap:operation soapAction="urn:WsComponentAction" />
     <input>
       <soap:body use="encoded"
       namespace="urn:http://192.168.56.101:80/soap/index.php?object=WsComponent"
       encodingStyle="http://schemas.xmlsoap.org/soap/encoding/" />
     </input>
     <output>
       <soap:body use="encoded"
       namespace="urn:http://192.168.56.101:80/soap/index.php?object=WsComponent"
       encodingStyle="http://schemas.xmlsoap.org/soap/encoding/" />
     </output>
   </operation>
   <operation name="gracefulShutdown">
     <soap:operation soapAction="urn:WsComponentAction" />
     <input>
       <soap:body use="encoded"
       namespace="urn:http://192.168.56.101:80/soap/index.php?object=WsComponent"
       encodingStyle="http://schemas.xmlsoap.org/soap/encoding/" />
     </input>
     <output>
       <soap:body use="encoded"
       namespace="urn:http://192.168.56.101:80/soap/index.php?object=WsComponent"
       encodingStyle="http://schemas.xmlsoap.org/soap/encoding/" />
     </output>
   </operation>
   <operation name="invokeAction">
     <soap:operation soapAction="urn:WsComponentAction" />
     <input>
       <soap:body use="encoded"
       namespace="urn:http://192.168.56.101:80/soap/index.php?object=WsComponent"
       encodingStyle="http://schemas.xmlsoap.org/soap/encoding/" />
     </input>
     <output>
       <soap:body use="encoded"
       namespace="urn:http://192.168.56.101:80/soap/index.php?object=WsComponent"
       encodingStyle="http://schemas.xmlsoap.org/soap/encoding/" />
     </output>
   </operation>
   <operation name="getInstance">
     <soap:operation soapAction="urn:WsComponentAction" />
     <input>
       <soap:body use="encoded"
       namespace="urn:http://192.168.56.101:80/soap/index.php?object=WsComponent"
       encodingStyle="http://schemas.xmlsoap.org/soap/encoding/" />
     </input>
     <output>
       <soap:body use="encoded"
       namespace="urn:http://192.168.56.101:80/soap/index.php?object=WsComponent"
       encodingStyle="http://schemas.xmlsoap.org/soap/encoding/" />
     </output>
   </operation>
   <operation name="getAggregateInstances">
     <soap:operation soapAction="urn:WsComponentAction" />
     <input>
       <soap:body use="encoded"
       namespace="urn:http://192.168.56.101:80/soap/index.php?object=WsComponent"
       encodingStyle="http://schemas.xmlsoap.org/soap/encoding/" />
     </input>
     <output>
       <soap:body use="encoded"
       namespace="urn:http://192.168.56.101:80/soap/index.php?object=WsComponent"
       encodingStyle="http://schemas.xmlsoap.org/soap/encoding/" />
     </output>
   </operation>
   <operation name="getComponentInstances">
     <soap:operation soapAction="urn:WsComponentAction" />
     <input>
       <soap:body use="encoded"
       namespace="urn:http://192.168.56.101:80/soap/index.php?object=WsComponent"
       encodingStyle="http://schemas.xmlsoap.org/soap/encoding/" />
     </input>
     <output>
       <soap:body use="encoded"
       namespace="urn:http://192.168.56.101:80/soap/index.php?object=WsComponent"
       encodingStyle="http://schemas.xmlsoap.org/soap/encoding/" />
     </output>
   </operation>
   <operation name="getInfoElementInstances">
     <soap:operation soapAction="urn:WsComponentAction" />
     <input>
       <soap:body use="encoded"
       namespace="urn:http://192.168.56.101:80/soap/index.php?object=WsComponent"
       encodingStyle="http://schemas.xmlsoap.org/soap/encoding/" />
     </input>
     <output>
       <soap:body use="encoded"
       namespace="urn:http://192.168.56.101:80/soap/index.php?object=WsComponent"
       encodingStyle="http://schemas.xmlsoap.org/soap/encoding/" />
     </output>
   </operation>
   <operation name="getHealthElementInstances">
     <soap:operation soapAction="urn:WsComponentAction" />
     <input>
       <soap:body use="encoded"
       namespace="urn:http://192.168.56.101:80/soap/index.php?object=WsComponent"
       encodingStyle="http://schemas.xmlsoap.org/soap/encoding/" />
     </input>
     <output>
       <soap:body use="encoded"
       namespace="urn:http://192.168.56.101:80/soap/index.php?object=WsComponent"
       encodingStyle="http://schemas.xmlsoap.org/soap/encoding/" />
     </output>
   </operation>
   <operation name="getLogEntryInstances">
     <soap:operation soapAction="urn:WsComponentAction" />
     <input>
       <soap:body use="encoded"
       namespace="urn:http://192.168.56.101:80/soap/index.php?object=WsComponent"
       encodingStyle="http://schemas.xmlsoap.org/soap/encoding/" />
     </input>
     <output>
       <soap:body use="encoded"
       namespace="urn:http://192.168.56.101:80/soap/index.php?object=WsComponent"
       encodingStyle="http://schemas.xmlsoap.org/soap/encoding/" />
     </output>
   </operation>
   <operation name="getActionInstances">
     <soap:operation soapAction="urn:WsComponentAction" />
     <input>
       <soap:body use="encoded"
       namespace="urn:http://192.168.56.101:80/soap/index.php?object=WsComponent"
       encodingStyle="http://schemas.xmlsoap.org/soap/encoding/" />
     </input>
     <output>
       <soap:body use="encoded"
       namespace="urn:http://192.168.56.101:80/soap/index.php?object=WsComponent"
       encodingStyle="http://schemas.xmlsoap.org/soap/encoding/" />
     </output>
   </operation>
   <operation name="getSensorInstances">
     <soap:operation soapAction="urn:WsComponentAction" />
     <input>
       <soap:body use="encoded"
       namespace="urn:http://192.168.56.101:80/soap/index.php?object=WsComponent"
       encodingStyle="http://schemas.xmlsoap.org/soap/encoding/" />
     </input>
     <output>
       <soap:body use="encoded"
       namespace="urn:http://192.168.56.101:80/soap/index.php?object=WsComponent"
       encodingStyle="http://schemas.xmlsoap.org/soap/encoding/" />
     </output>
   </operation>
 </binding>
 <service name="WsComponent">
   <documentation></documentation>
   <port name="WsComponentPort" binding="typens:WsComponentBinding">
     <soap:address location="http://192.168.56.101/soap/?object=WsComponent" />
   </port>
 </service>
</definitions>
WsLogEntry

<?xml version="1.0" encoding="utf-8"?>
<definitions xmlns="http://schemas.xmlsoap.org/wsdl/" name="WsLogEntry"
targetNamespace="urn:WsLogEntry" xmlns:typens="urn:WsLogEntry"
xmlns:xsd="http://www.w3.org/2001/XMLSchema"
xmlns:soap="http://schemas.xmlsoap.org/wsdl/soap/"
xmlns:soapenc="http://schemas.xmlsoap.org/soap/encoding/"
xmlns:wsdl="http://schemas.xmlsoap.org/wsdl/">
 <types>
   <xsd:schema xmlns="http://www.w3.org/2001/XMLSchema"
   targetNamespace="urn:WsLogEntry">
     <xsd:complexType name="LogEntry">
       <xsd:all>
         <xsd:element name="InstanceID" type="xsd:string" />
         <xsd:element name="ComponentInstanceID" type="xsd:string" />
         <xsd:element name="Caption" type="xsd:string" />
         <xsd:element name="Closed" type="xsd:boolean" />
         <xsd:element name="DateTime" type="xsd:int" />
         <xsd:element name="Description" type="xsd:string" />
         <xsd:element name="Severity" type="xsd:unsignedShort" />
       </xsd:all>
     </xsd:complexType>
   </xsd:schema>
 </types>
 <message name="close">
   <part name="InstanceID" type="xsd:string" />
 </message>
 <message name="closeResponse">
   <part name="closeResponse" type="xsd:unsignedShort" />
 </message>
 <message name="getInstance">
   <part name="InstanceID" type="xsd:string" />
 </message>
 <message name="getInstanceResponse">
   <part name="getInstanceResponse" type="typens:LogEntry" />
 </message>
 <portType name="WsLogEntryPort">
   <operation name="close">
     <documentation></documentation>
     <input message="typens:close" />
     <output message="typens:closeResponse" />
   </operation>
   <operation name="getInstance">
     <documentation></documentation>
     <input message="typens:getInstance" />
     <output message="typens:getInstanceResponse" />
   </operation>
 </portType>
 <binding name="WsLogEntryBinding" type="typens:WsLogEntryPort">
   <soap:binding style="rpc"
   transport="http://schemas.xmlsoap.org/soap/http" />
   <operation name="close">
     <soap:operation soapAction="urn:WsLogEntryAction" />
     <input>
       <soap:body use="encoded"
       namespace="urn:http://192.168.56.101:80/soap/index.php?object=WsLogEntry"
       encodingStyle="http://schemas.xmlsoap.org/soap/encoding/" />
     </input>
     <output>
       <soap:body use="encoded"
       namespace="urn:http://192.168.56.101:80/soap/index.php?object=WsLogEntry"
       encodingStyle="http://schemas.xmlsoap.org/soap/encoding/" />
     </output>
   </operation>
   <operation name="getInstance">
     <soap:operation soapAction="urn:WsLogEntryAction" />
     <input>
       <soap:body use="encoded"
       namespace="urn:http://192.168.56.101:80/soap/index.php?object=WsLogEntry"
       encodingStyle="http://schemas.xmlsoap.org/soap/encoding/" />
     </input>
     <output>
       <soap:body use="encoded"
       namespace="urn:http://192.168.56.101:80/soap/index.php?object=WsLogEntry"
       encodingStyle="http://schemas.xmlsoap.org/soap/encoding/" />
     </output>
   </operation>
 </binding>
 <service name="WsLogEntry">
   <documentation></documentation>
   <port name="WsLogEntryPort" binding="typens:WsLogEntryBinding">
     <soap:address location="http://192.168.56.101/soap/?object=WsLogEntry" />
   </port>
 </service>
</definitions>
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Model: BFB100
Serial: 11T432
CPU: 2.8 Ghz Xeon
Mem: 8 GB
HDD: 320 GB
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