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Preface

This guide is intended for devel opers working with the web services available in IBM® SPSS®
Collaboration and Deployment Services. Users should have experience writing web service client
applications and are assumed to have knowledge of IBM Corp. applications, Java and .NET
development, data modeling concepts, and related technologies.

About IBM Business Analytics

IBM Business Analytics software delivers complete, consistent and accurate information that
decision-makers trust to improve business performance. A comprehensive portfolio of business
intelligence, predictive analytics, financial performance and strategy management, and analytic
applications provides clear, immediate and actionable insights into current performance and the
ability to predict future outcomes. Combined with rich industry solutions, proven practices and
professional services, organizations of every size can drive the highest productivity, confidently
automate decisions and deliver better results.

As part of this portfolio, IBM SPSS Predictive Analytics software hel ps organizations predict
future events and proactively act upon that insight to drive better business outcomes. Commercial,
government and academic customers worldwide rely on IBM SPSS technology as a competitive
advantage in attracting, retaining and growing customers, while reducing fraud and mitigating
risk. By incorporating IBM SPSS software into their daily operations, organizations become
predictive enterprises — able to direct and automate decisions to meet business goals and achieve
measurable competitive advantage. For further information or to reach a representative visit

http: //Amww.ibm.com/spss.

Technical support

Technical support is available to maintenance customers. Customers may contact Technical
Support for assistance in using IBM Corp. products or for installation help for one of the
supported hardware environments. To reach Technical Support, see the IBM Corp. web site
at http://mwww.ibm.conm/support. Be prepared to identify yourself, your organization, and your
support agreement when requesting assistance.
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Chapter

RESTful Scoring Service

RESTful Scoring Service overview

The RESTful Scoring Service alows client applications to employ real-time scores derived form
predictive models developed in IBM® SPSS® Modeler, IBM® SPSS® Statistics, or third party
tools. The service fetches a specified model, loads it, invokes the correct scoring implementation,
and returns the result to the client. Supported models include regression (linear and logistic),
decision trees, decision lists, neural networks, and naive Bayes defined in SPSS Modeler streams
or in PMML from SPSS Statistics.

Scoring can be either synchronous or asynchronous, depending on whether the client needs to
wait for a score before proceeding or not. The service can load multiple models simultaneously
for scoring and can be virtualized across multiple serversin a cluster configuration to handle large
processing loads. The service logs al scoring activity for regulatory audit purposes. Configuring
models for scoring and monitoring the service performance can be done using the IBM® SPSS®
Collaboration and Deployment Services Deployment Manager.

Accessing the RESTful Scoring Service from a client

Access to the RESTful Scoring Service is through standard HTTP and HTTPS methods. A client
initiates a request to a server; the server processes the requests and returns the appropriate
responses. The request and response are built around the concept of a resource and its data.

m  Specifying arequest URL. The base URL for accessing the service is the internet address
of an enabled server.

m  Specifying request headers. Certain requests may require information in the request header.

m  Specifying arequest body. For operations that transmit data to the server, specify a request
body in JSON format.

m  Receiving response headers. Requests return headers as part of the response.

m Receiving aresponse body. For a GET operation, the response body contains the requested
information in the format of a JSON object or array of objects.

Specifying a request URL

The base URL for accessing the RESTful Scoring Service is the following:

http://{server}:{port}/scoring/rest

The following variables should be replaced with values for your system.

© Copyright IBM Corporation 2000, 2012. 1
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{server} corresponds to the server name or IP address for your IBM® SPSS® Collaboration
and Deployment Services Repository

{port} isthe port number on which to access the IBM SPSS Collaboration and Deployment
Services Repository

Send the base URL appended with /configuration as a GET request to obtain information about
the scoring configurations available in your IBM SPSS Collaboration and Deployment Services
Repository. Most of the remaining URL requests include the identifier for a particular scoring
configuration. The following sample URL requests illustrate typical use.

GET http://cdssvr:80/scoring/rest/service

Getsinformation about the score providers available for your system. For more information,
see the topic Service resource in Chapter 2 on p. 8.

GET http://cdssvr:80/scoring/rest/configuration

Getsinformation about al available scoring configurations. Use this method to determine the

identifier for the configuration you want to use for scoring or for performance anaysis.For
more information, see the topic Configuration resource in Chapter 2 on p. 10.

GET http://cdssvr:80/scoring/rest/configuration/KMeans/metadata

Gets information about the inputs for the scoring configuration named KMeans. This
information is useful for constructing the body of score requests.For more information, see the
topic Metadata resource in Chapter 2 on p. 12.

POST http://cdssvr:80/scoring/rest/configuration/KMeans/score

Retrieves a score using the scoring configuration named KMeans The input data for the
score is supplied in the request body. For more information, see the topic Score resourcein
Chapter 2 on p. 17.

GET http://cdssvr:80/scoring/rest/configuration/KMeans/metric

Getsinformation about al available performance statistics for the scoring configuration named
KMeans. For more information, see the topic Metric item resource in Chapter 2 on p. 23.

GET http://cdssvr:80/scoring/rest/configuration/KMeans/metric/CONFIGURATION_UPTIME
Gets the current value for the amount of time the scoring configuration named KMeans has

been available for scoring. For more information, see the topic Metric value resource in
Chapter 2 on p. 28.

The URL encoding for your application server must be defined to support the characters used in
your URL strings. For example, if a scoring configuration name contains multi-byte characters
and the application server URL encoding is defined as 1 SO-8859-1, the server returns an error
indicating that the configuration cannot be found. Setting the URL encoding to UTF-8 eliminates
this problem. For information about setting the URL encoding for a specific server, see your
application server documentation.

Specifying request headers

Certain requests may require headers. The following table identifies fields commonly used in
request headers.
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Table 1-1
Request header values
Name Value
Content-type application/json
Authorization Authentication string encoded using Base64
Client-Accept-Language Tag defining the language for the response
information. This field takes precedence over the
Accept-Language field.
Accept-Language Tag defining the language for the response
information
Content type

The Content-type field defines the MIME type of the information contained in the body of the
request. The RESTful Scoring Service currently only supports a content type of application/json.

Authorization

The RESTful Scoring Service includes a security layer to limit access to authorized users. This
layer uses HT TP basic access authentication, requiring the specification of a valid user name and
password to be included in any service request.

To add authentication information to a request, include the Authorization field in the request
header. The value for thisfield consists of the following components:

m the string Basic to indicate basic access authentication is being used
B aspace
m the Base64 encoding of the concatenation of the user name, a colon, and the password

For example, the Base64 encoding for auser name of user and a password of passisthe following:

Base64 Encode(user:pass) = dXNlcjpwYXNz

The Authorization value for this user would be specified as the following string:

Basic dXNlIcjpwYXNz

Note that the WebL ogic Application Server enforces HTTP Basic Access Authentication at the
domain level using its security realms. As aresult, the application server authenticates the user
name and password before passing it to the RESTful Scoring Service. To avoid this problem,
either disable the Weblogic HTTP basic access authentication or define the same usersin the
Weblogic Admin Console.

Localization

The RESTful Scoring Service can return responses containing localized information. To
specify alanguage for the response information, include either the Client-Accept-Language or
the Accept-Language fields in the request header. For both fields, specify a language value in
accordance with RFC 1766 (http://mww.ietf.org/rfc/rfcl766.txt).


http://www.ietf.org/rfc/rfc1766.txt
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The Client-Accept-Language field is used by other components of IBM® SPSS® Collaboration
and Deployment Services that interact with the RESTful Scoring Service. If your request includes
both language fields, this field is evaluated before the Accept-Language field, which is the
standard HTTP field for language specification.

For example, to create a response in German, include the following header field in your request:
Client-Accept-Language: de

If your request also includes the following header field:

Accept-Language: fr

the response will still be in German as the Client-Accept-Language field takes precedence. In
this case, you would either need to change the value of Client-Accept-Language to fr or omit this
field entirely to receive aresponse in French.

Specifying a request body

For operations that transmit data to the server, such as POST, specify arequest body in JavaScript
Object Notation, or JSON, format. For information on JSON formatting, see Receiving aresponse
body. For information about the specific JISON elements and objects used by the RESTful Scoring
Service, see JSON reference for the RESTful Scoring Service.

This sample POST request retrieves scoring output for a specified set of input values:
{

"id""config_1",
‘requestinputTable":[
{
"name":"Table 1",
‘requestinputRow":[
“input"[
{'name""Age","value":"1},
{'name":"BP","value":"1'},
{'name":"Cholesterol","value":"1"},
{'name""Drug",'value™:"1"},
{'name":"K","value":"1"},
{'name":"Na","value":"1'},
{"name":"Gender","value":"1"}
]
]
}
1
“context"[]

}

Receiving response headers

Requests return headers as part of the response. The following table lists response header values.
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Table 1-2

Response header values for GET requests
Name Value

Status Code 200 OK or an error code

Server The name of the server processing the request
X-Powered-By I dentifies the technology underlying the application
Content-Type application/json;charset=1 SO-8859-1
Content-Length Length of the response body in bytes
Date Current date and time
Set-Cookie Specifies an HTTP session cookie

Receiving a response body

The response body contains the requested information in the format of a JSON object or array
of objects. The following sections provide basic formatting rules for JSON. These rules also
apply to the request body.

See http://www.json.org for a complete description of JISON. For information about the specific
JSON elements and objects used by the RESTful Scoring Service, see JSON reference for the
RESTful Scoring Service.

Elements

An element consists of a name/value pair having the following structure:
‘<name>"<value>

m  <name> isastring that identifies the element

m  <value> corresponds to the value for the specific element. The value may be aboolean, string,
number, object, or array.

String values must be enclosed in quotation marks and may contain backslash escape characters.
Numeric values are not enclosed in quotation marks. A boolean value is either true or false, and
is not enclosed in quotation marks.

For example, the following label element corresponds to a string value of LATEST:
‘label""LATEST"

The following value element corresponds to a numeric value of 38.0:

"value":38.0

The following isRequired element corresponds to a boolean value of true:

"isRequired™true


http://www.json.org
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Objects

An object represents an unordered collection of elements. Objects have the following structure:
{<element1>, ... ,<elementN>}

m  <eement#> correspondsto a particular element in the object. Individual object elements
are separated by commeas.

For example, the following object consists of the elements state, model Reference,
configurationSatus, and id:

{

"state":"ACTIVE',

‘modelReference"{
“resourcePath":"\/june\/multiple_Input_Double_updated.str",
‘label":"LATEST",
"id":"09775272¢8ee6e5000001328016b69284dc"

L

“configurationStatus"{
"message":"Started",
“statusCode":"INFORMATION"

2

"id":"AC2"

}

The values for the model Reference and configurationStatus el ements are also objects consisting of
three and two elements, respectively.

Arrays

An array represents an ordered collection of values, elements, objects, or other arrays. Arrays
have the following structure:

[<entry1>, ... <entryN>]

B <entry#> correspondsto a particular entry in the array. Individual array entries are separated
by commas.

For example, the value for the following metadataOutputField element is an array containing
two objects:

‘metadataOutputField":[
{
“categoricalValues™[],
"isReturned"true,
“type":'long",
‘name":"Age",
"description;"Age"

"categoricalValues™[],
“isReturned":true,
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"type":"string’,
‘name":"$0-Anomaly",
"description":"$0-Anomaly"
1
]

Each object in the array consists of five elements having values describing individual output fields.
For instance, the first output field has a name of Age and is of type long. The second output field
has a name of $O-Anomaly and is of type string.
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2
API reference for the RESTful Scoring
Service

Service resource

Score providers provide the RESTful Scoring Service with the internal processing instructions
necessary for specific model types. For the service to be able to create a scoring configuration for
amodel, a score provider for that type of model must be available. The provider registersitself
with the service, indicating which MIME types it supports. Each provider has a unique name
and identifier to distinguish it from other providers, and each is versioned separately. Providers
available to the scoring service include:

m  SmartScore Score Provider, for processing PMML files
m  Modeler Score Provider, for processing IBM® SPSS® Modeler streams and scenario files

Service GET

Gets information about the available score providers.

Defined in

Service resource

Request

GET http://{server}{port}/scoring/rest/service

The following variables should be replaced with values for your system.

m {server} corresponds to the server name or |P address for your IBM® SPSS® Collaboration
and Deployment Services Repository

m  {port} isthe port number on which to access the IBM SPSS Collaboration and Deployment

Services Repository
Table 2-1
Request header values
Name Value
Content-type application/json
Authorization Authentication string encoded using Base64
Client-Accept-Language Tag defining the language for the response
information. This field takes precedence over the
Accept-Language field.
Accept-Language Tag defining the language for the response
information

© Copyright IBM Corporation 2000, 2012. 8
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The HTTP request body should be empty.

Response

A successful request returns the following information:
m  Status code 200

m  Response body in JSON format containing the service representation for the request. The
response object has the following general structure:

{
"version""<string>",
"scoreProviderDetails"[
{

“supportedMimeTypes":['<string>"],
“version""<string>",
“name";"<string>",
"id""<string>"

For more information, see the topic The scoringServiceDetails object in Chapter 3 on p. 51.

An unsuccessful request returns a response code other than 200.

Example

This request retrieves information about which scoring providers are installed.

GET http://cdssvr:80/scoring/rest/service

This is the response object, indicating that there are two scoring providersinstalled.

{
“version":"5.0.0.0.155",
"scoreProviderDetails":[
{

“supportedMimeTypes"["application\/x-vnd.spss-scenario”,"application\V/x-vnd.spss-clementine-stream'],
"version""1.0",
"name":"Modeler Score Provider’,
"id""091ed7cda16d295c000001327c563c4593de"

"supportedMimeTypes":["application\/x-vnd.spss-pmml'],
"version":"1.0",

‘name":"Score Provider - SmartScore”,
"id":"091ed7cd82a9085b000001327¢118593a316"
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The response indicates that the RESTful Scoring Service is able to generate scores for PMML
files, IBM® SPSS® Modeler streams, and SPSS Modeler scenarios.

Configuration resource

Before amodel can be used for scoring, supplemental information must be defined. For example,
alBM® SPSS® Modeler stream containing a IBM® SPSS® Collaboration and Deployment
Services Enterprise View source node needs an associated real-time data provider definition
specifying how to retrieve the required data. Such information constitutes a scoring configur ation
for the model, and defines scoring parameters such as the following:

m |dentification information for the configuration itself
Identification information for the model used for scoring
The data provider for the input

Settings for logging

The order of the input attributes

Cache size used for scoring models

A single model may be used in a variety of scoring situations that require different scoring
parameters. For example, scores may be based on atest data provider for internal purposes and
on adifferent data provider for production usage. Alternatively, the information being logged as
result of scoring may depend on the scoring situation. To allow a model to be used in differing
scoring circumstances, any model may be associated with multiple scoring configurations.
Scoring configurations can be suspended to temporarily prevent the processing of score
requests. A suspended configuration must be reactivated before it can be used to generate scores.

Typcialy, you create scoring configurations using IBM® SPSS® Collaboration and Deployment
Services Deployment Manager. You use the RESTful Scoring Service to generate scores or report
performance metrics for those configurations.

Configuration GET

Gets information about the available scoring configurations.

Defined in

Configuration resource

Request

GET http://{server}{port}/scoring/rest/configuration

The following variables should be replaced with values for your system.
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m  {server} corresponds to the server name or |P address for your IBM® SPSS® Collaboration
and Deployment Services Repository

m  {port} isthe port number on which to access the IBM SPSS Collaboration and Deployment
Services Repository

Table 2-2

Request header values

Name Value

Content-type application/json

Authorization Authentication string encoded using Base64

Client-Accept-Language Tag defining the language for the response
information. This field takes precedence over the
Accept-Language field.

Accept-Language Tag defining the language for the response
information

The HTTP request body should be empty.

Response

A successful request returns the following information:
m  Status code 200

m  Response body in JISON format containing the configuration representation for the request.
The response array has the following general structure:

[
{
“state""<string>",
"‘modelReference™{
“resourcePath";"<string>",
“label":"<string>",
"id""<string>"
|3
“configurationStatus™{
"message":"<string>",
"statusCode":"<string>"
b
"id""<string>"
}
|

For more information, see the topic The configurationReference object in Chapter 3 on p. 30.

An unsuccessful request returns a response code other than 200.

Example

This reguest retrieves information about the scoring configurations available on the cdssvr server.

GET http://cdssvr:80/scoring/rest/configuration
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This is the response object, indicating that there are two scoring configurations.

[
{

"state":"ACTIVE",

‘modelReference"{
"resourcePath""\/zsiVmultiple_Input_Double_updated.str",
“label""LATEST",
"id":"09775272cf8ee6e5000001328016b69284dc"

5

“configurationStatus™:{'message":"Started","statusCode":"INFORMATION'},
"id""AC2"

8

{
"state""ACTIVE",
‘modelReference"{

‘resourcePath""\/zsiVKMeans.xml",

“label""LATEST",

"id":"091ed68980eebc90000001317470503d82fb"

b
“configurationStatus™{

‘message”:"Unable to load Data Provider Information settings
Reason: com.spss.scoring.internal.engine.ScoringEngineException:
Data Provider Definition failed validation”,

"statusCode":"ERROR"

8
"id""SmartScore(RTDPD)"
}
]

The first configuration has an identifier of AC2. The modelReference element indicates

that the configuration uses the latest version of the IBM® SPSS® Modeler stream
multiple_Input_Double_updated.str for score requests. The configurationStatus element reports
that the configuration has been started.

In contrast, the second configuration, which has an identifier of SmartScore(RTDPD), uses the
latest version of the PMML file KMeans.xml for score requests. The configurationStatus element
reports an error for the configuration due to problems with the data provider definition referenced
in the configuration.

Metadata resource

M etadata describes the input and output structure used by a scoring model. Metadata for a model
includes the following information:

m  Name for each table of input fields
m  Name and data type for every input field
m  Name and data type for every output field
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Use the metadata information to create your scoring requests in a structure required by the
scoring model.

Metadata GET

Getsinformation about the input and output fields used by a specific scoring configuration.

Defined in

M etadata resource

Request

GET http://Aserver}{port}/scoring/rest/configuration/{config_id}/metadata

The following variables should be replaced with values for your system.

m {server} corresponds to the server name or |P address for your IBM® SPSS® Collaboration
and Deployment Services Repository

m  {port} isthe port number on which to access the IBM SPSS Collaboration and Deployment
Services Repository

m {config_id} isthe identifier for the scoring configuration. You can obtain the identifiers for
the available scoring configurations by using a configuration request. For more information,
see the topic Configuration GET on p. 10.

Table 2-3
Request header values
Name Value
Content-type application/json
Authorization Authentication string encoded using Base64
Client-Accept-Language Tag defining the language for the response
information. This field takes precedence over the
Accept-Language field.
Accept-Language Tag defining the language for the response
information

The HTTP request body should be empty.

Response

A successful request returns the following information:
m  Status code 200

m  Response body in JSON format containing the metadata representation for the request. The
response object has the following general structure:

{
"‘metadatalnputTable":[
{

"name":"<string>",
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"id""<string>",
"metadatalnputField"[
{
“categoricalValues"[<string>],
"isRequired“:<boolean>,
"type":"<string>",
‘name";"<string>",
"description";"<string>"
1
]
}
1
‘metadataQOutputField":[
{
‘categoricalValues"[<string>],
"isReturned":<boolean>,
"type":"<string>",
"name":"<string>",
"description";"<string>"
1
1
"metadataContextTable™[
{
“table";"<string>",
“contextColumn":[
{
‘categoricalValues"[<string>],
"type":"<string>",
‘name":"<string>",
"description":"<string>"

For more information, see the topic The metadataResult object in Chapter 3 on p. 32.

An unsuccessful request returns a response code other than 200.

Example

This request retrieves the metadata for the Kmeans scoring configuration.

GET http://cdssvr:80/scoring/rest/configuration/KMeans/metadata

This is the response object.

{
"‘metadatalnputTable":[
{
‘name":"'DRUG1N",
"id""id5JAYKBBYIXD",
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}
]

{

L
{

L
{

13
{

L
{

"metadatalnputField"[

{

L
{

12
{

L
{

L
{

12
{

L
{

}
]

"categoricalValues™[],"isReturned"true,"type":
‘name”:

"categoricalValues™[],"isRequired"true,"type":"long",

Age","description™:"Age"

"name":

"categoricalValues™[],"isRequired"true,type™
‘name":"BP","description":"BP"

string",

"categoricalValues™[],"isRequired":true,"type":"string",

Cholesterol","description":"Cholesterol"

"name";

“categoricalValues™[],"isRequired"true,type""string",

Drug","description":"Drug"

"name":

“categoricalValues™[],'isRequired"true,'type":"double",

K" "description™"K"

"name":

"categoricalValues™[],"isRequired"true, type":"double",

"name";

Na","description":"Na"

“categoricalValues™[],"isRequired"true,type""string",

Gender","description":"Gender"

"name":

‘metadataQutputField":[

long",

Age","description™;"Age"

“categoricalValues™[],"isReturned"true,"type":"string",

"name":

“categoricalValues™[],"isReturned"true,"type":

Sex","description":"Sex"

string",

‘name":"BP","description":"BP"

"categoricalValues™[],"isReturned"true,"type":
‘name”:

string",
Cholesterol"

Cholesterol","description";

“categoricalValues™[],"isReturned"true,"type""double’,

"name":

Na","description":"Na"

API reference for the RESTful Scoring Service
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“categoricalValues™[],"isReturned"true,"type"."double’,

"name":"K","description™"K"

“categoricalValues™[],"isReturned"true,"type""string",

“name":"Drug","description":"Drug"

"categoricalValues™[],"isReturned"true,"type""string",
"name":"$0-Anomaly","description":"$0-Anomaly"

“categoricalValues™[],"isReturned"true,"type""double’,

‘name":"$0-Anomalylndex

,"description”:"$0-AnomalyIndex”

“categoricalValues™[],"isReturned"true,'type":"long",
"name":"$0-PeerGroup","description":"$0-PeerGroup”

"categoricalValues™[],"isReturned"true,"type""string",
"name":"$0-Field-1","description":"$0-Field-1"

“categoricalValues™[],"isReturned"true,"type""double’,
‘name":"$0-FieldImpact-1","description":"$0-FieldImpact-1"

“categoricalValues™[],"isReturned™true,"type""string",
"name":"$0-Field-2","description":"$0-Field-2"

"categoricalValues™[],"isReturned"true,"type":"double”,
"name":"$0-FieldImpact-2","description":"$0-FieldImpact-2"

“categoricalValues™[],"isReturned"true,"type":"string",
‘name":"$0-Field-3","description":"$0-Field-3"

“categoricalValues™[],"isReturned"true,"type":"double”,
"name":"$0-FieldImpact-3","description":"$0-Fieldimpact-3"
1
1
"metadataContextTable"[]
}
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The metadatalnputTable element indicates that the configuration expects score requests to include
seven input values for a single table. The following list identifies the input fields and their
corresponding data types:

Ageis of type long

BP is of type string
Cholesteral is of type string
Drug is of type string

K is of type double

Na is of type double

Gender is of type string

The metadataOutputTable object indicates that the configuration returns score responses that
include all input values plus several additional output values containing the scoring results.

The empty array for the metadataContextTable object indicates that the configuration does not
use any context data.

Score resource

Applying a predictive model to a set of data can produce a variety of scores, such as predicted
values, predicted probabilities, and other values based on that model. The type of score produced
isreferred to as the scoring function. The following scoring functions are available:

PREDICT Returns the predicted value of the target variable.
STDDEV Sandard deviation.
PROBABILITY Probability associated with a particular category of a target variable.

Applies only to categorical variables. In the absence of the optional third
parameter, category, thisis the probability that the predicted category is
the correct one for the target variable. If aparticular category is specified,
then thisis the probability that the specified category is the correct one
for the target variable.

CONFIDENCE A probability measure associated with the predicted value of a categorical
target variable. Applies only to categorical variables.

NODEID The terminal node number. Applies only to tree models.

CUMHAZARD Cumulative hazard value. Appliesonly to Cox regression models.

NEIGHBOR The ID of the kth nearest neighbor. Applies only to nearest neighbor

models. In the absence of the optional third parameter, k, thisisthe ID of
the nearest neighbor. The ID is the value of the case labels variable, if
supplied, and otherwise the case number.

DISTANCE The distance to the kth nearest neighbor. Applies only to nearest
neighbor models. In the absence of the optional third parameter, K, this
is the distance to the nearest neighbor. Depending on the model, either
Euclidean or City Block distance will be used.

The following table lists the set of scoring functions available for each type of model that supports
scoring. The function type denoted as PROBABI LI TY (cat egory) refersto specification of a
particular category for the PROBABI LI TY function.
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Table 2-4
Supported functions by model type

Model type

Supported functions

Tree (categorical target)

PREDI CT, PROBABI LI TY, PROBABI LI TY (category),
CONFI DENCE, NODEI D

Tree (scale target)

PREDI CT, NODEI D, STDDEV

Boosted Tree (C5.0)

PREDI CT, CONFI DENCE

Linear Regression

PREDI CT, STDDEV

Automatic Linear Models

PREDI CT

Binary Logistic Regression

PREDI CT, PROBABI LI TY, PROBABI LI TY (cat egory),
CONFI DENCE

Conditional Logistic Regression

PREDI CT

Multinomial Logistic Regression

PREDI CT, PROBABI LI TY, PROBABI LI TY (category),
CONFI DENCE

General Linear Model

PREDI CT, STDDEV

Discriminant PREDI CT, PROBABI LI TY, PROBABI LI TY (category),
CONFI DENCE

TwoStep Cluster PREDI CT

K-Means Cluster PREDI CT, CONFI DENCE

Kohonen PREDI CT

Neural Net (categorical target)

PREDI CT, PROBABI LI TY, PROBABI LI TY (category),
CONFI DENCE

Neural Net (scale target)

PREDI CT

Naive Bayes

PREDI CT, PROBABI LI TY, PROBABI LI TY (cat egory),
CONFI DENCE

Anomaly Detection

PREDI CT

Ruleset

PREDI CT, CONFI DENCE

Generalized Linear Model (categorical
target)

PREDI CT, PROBABI LI TY, PROBABI LI TY (category),
CONFI DENCE

Generalized Linear Model (scale target)

PREDI CT, STDDEV

Generalized Linear Mixed Model (categorical
target)

PREDI CT, PROBABI LI TY, PROBABI LI TY (cat egory),
CONFI DENCE

Generalized Linear Mixed Model (scale
target)

PREDI CT

Ordinal Multinomial Regression

PREDI CT, PROBABI LI TY, PROBABI LI TY (category),
CONFI DENCE

Cox Regression

PREDI CT, CUMHAZARD

Nearest Neighbor (scale target)

PREDI CT, NEl GHBOR, NEI GHBOR( K) , DI STANCE,
DI STANCE( K)

Nearest Neighbor (categorical target)

PREDI CT, PROBABI LI TY, PROBABI LT TY (cat egory),
CONFI DENCE,NEI GHBOR, NEI GHBOR( K) ,DI STANCE,
DI STANCE( K)

Bayesian Network

PREDI CT, PROBABI LI TY, PROBABI LI TY (category),
CONFI DENCE

Support Vector Machine (categorical target)

PREDI CT, PROBABI LI TY, PROBABI LI TY (cat egory),
CONFI DENCE

Support Vector Machine (scale target)

PREDI CT, STDDEV

m  For the Binary Logistic Regression, Multinomial Logistic Regression, and Naive Bayes
models, the value returned by the CONFI DENCE function isidentical to that returned by the

PROBABI LI TY function.
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m  For the K-Means model, the value returned by the CONFI DENCE function is the least distance.

m  For tree and ruleset models, the confidence can be interpreted as an adjusted probability of
the predicted category and is always less than the value given by PROBABI LI TY. For these
models, the confidence value is more reliable than the value given by PROBABI LI TY.

m  For neura network models, the confidence provides a measure of whether the predicted
category is much more likely than the second-best predicted category.

m  For Ordinal Multinomia Regression and Generalized Linear Model, the PROBABI LI TY
function is supported when the target variable is binary.

m  For nearest neighbor models without a target variable, the available functions are NEI GHBOR
and DI STANCE.

Score POST

Retrieves one or more scores for a specific scoring configuration.

Defined in

Score resource

Request
POST http://{server}{port}/scoring/rest/configuration/{config_id}/score

The following variables should be replaced with values for your system.

m  {server} corresponds to the server name or |P address for your IBM® SPSS® Collaboration
and Deployment Services Repository

m  {port} isthe port number on which to access the IBM SPSS Collaboration and Deployment
Services Repository

m {config_id} isthe identifier for the scoring configuration. You can obtain the identifiers for
the available scoring configurations by using a configuration request. For more information,
see the topic Configuration GET on p. 10.

Table 2-5

Request header values

Name Value

Content-type application/json

Authorization Authentication string encoded using Base64
Client-Accept-Language Tag defining the language for the response

information. This field takes precedence over the
Accept-Language field.

Accept-Language Tag defining the language for the response
information
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The HTTP request body should contain the input data for the score request in JSON format. The
reguest object has the following genera structure:

{
"id""<string>",
‘requestinputTable"[
{
“name";"<string>",
"requestinputRow":[
"input"[
{
‘name";"<string>",
"value":"<string>"

}

]
}
1
"context":[
{
‘name";"<string>",
"columnName"["<string>"],
"rowValues"[

{

"value"[

{

"value""<string>"

For more information, see the topic The scoreRequest object in Chapter 3 on p. 38.

Response

A successful request returns the following information:
m  Status code 200

m  Response body in JSON format containing the score information for the request. The response
object has the following general structure:

{
"id""<string>",
"columnNames"q{
‘name"["<string>"]
b
‘rowValues":[

{
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"reserved":"<string>"
"value":[
{
"value""<string>"
}
]
}
1
‘returnedRequestinputTable":[
{
"id""<string>",
‘name";"<string>",
‘returnedRequestinputRow":[
{
‘returnedRequestinputValue":[
{
‘name":"<string>",
"type":"<string>",
"value""<string>"

‘returnedDPDOutputTable":[
{
"id""<string>",
"name":"<string>",
“returnedDPDOutputRow":[
{
returnedDPDOQutputValue[

{
‘name";"<string>",
"“type":"<string>",
"value""<string>"

For more information, see the topic The scoreResult object in Chapter 3 on p. 44.
An unsuccessful request returns a response code other than 200.
Example

This request retrieves a score for the config_1 scoring configuration.
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GET http://cdssvr:80/scoring/rest/configuration/config_1/metric

Thisis the request body, which includes a single table consisting of one row. This row specifies
the values for the seven model inputs for the configuration.

{
"id""config_1",
‘requestinputTable"[
{
"name":"Table 1",
‘requestinputRow":[

“input"[
{'name""Age","value":"1},
{"name":"BP","value":"1'},
{"name":"Cholesterol","value":"1"},
{'name""Drug",'value™:"1'},
{'name""K","value":"1"},
{'name""Na","value""1},
{'name""Gender","value":"1"}

]
}
1
"context"[]

}

Thisisthe response object. The columnNames element indicates that the configuration returned
scoring function values for Prediction and Confidence. The rowValues element contains asingle
object that reports the actual scoring values of 2 and 1.34153.

{
"id":"954d9db3-049f-464¢c-b218-eadd628cf349",
"columnNames":[
"name":["Prediction","Confidence"]
1
‘rowValues":[
{
“reserved”:null,
‘value™[{"value™"2'},{"value":"1.3415297614991626"}]
1
1
‘returnedRequestinputTable":[
{
"name":"Table 1,
"id""Table 1",
"returnedRequestinputRow":[
{

‘returnedRequestinputValue":[
{'name":"Age","type""double",'value":"1'},
{'name":"BP""type":"string","value":"1"},
{'name""Cholesterol","type":"string","value":"1"},
{'name""Drug","type":"string","value":"1"},
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{'name""K","type":"double",'value":"1'},
{'name""Na","type":"double","'value":"1"},
{'name""Gender","type":"string","value":"1"}
]
}
]
}
],
‘returnedDPDOutputTable":[]

}

The returnedRequestinputTable element contains the input values that resulted in these scores.

Metric item resource

Scoring metrics are measurements that reflect the performance of a scoring configuration or the
service itself. Available metric items include the following:

m  Service Scores. Total number of scores produced by the service.
m  Service Uptime. Amount of time, measured in seconds, that the service has been running.

m  Average Latency. Average amount of time, measured in milliseconds, between the request
for a score and the generation of the score.

®  Minimum Latency. Smallest amount of time, measured in milliseconds, between the request
for a score and the generation of the score.

m  Maximum Latency. Largest amount of time, measured in milliseconds, between the request
for a score and the generation of the score.

m  Score Data Initialization Time. Amount of time, measured in milliseconds, that the data service
takes to be initialized for a score request.

m  Average Data Initialization Time. Average amount of time, measured in milliseconds, that the
data service takes to be initialized for a score request.

m  Minimum Data Initialization Time. Smallest amount of time, measured in milliseconds, that the
data service takes to be initialized for a score request.

m  Maximum Data Initialization Time. Largest amount of time, measured in milliseconds, that the
data service takes to be initialized for a score request.

m  Score Data Access Time. Amount of time, measured in milliseconds, that the data service
takes to access the data.

m  Average Data Access Time. Average amount of time, measured in milliseconds, that the data
service takes to access the data.

m  Minimum Data Access Time. Smallest amount of time, measured in milliseconds, that the
data service takes to access the data.

m  Maximum Data Access Time. Largest amount of time, measured in milliseconds, that the
data service takes to access the data.

m  Score Computation Wait Time. Amount of time, measured in milliseconds, that the score
provider worker spends waiting for the data service.
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Average Computation Wait Time. Average amount of time, measured in milliseconds, that the
score provider worker spends waiting for the data service.
Minimum Computation Wait Time. Smallest amount of time, measured in milliseconds, that the
score provider worker spends waiting for the data service.
Maximum Computation Wait Time. Largest amount of time, measured in milliseconds, that the
score provider worker spends waiting for the data service.
Score Computation Time. Amount of time, measured in milliseconds, that the score provider
worker spends computing the score.
Average Computation Time. Average amount of time, measured in milliseconds, that the score
provider worker spends computing the score.
Minimum Computation Time. Smallest amount of time, measured in milliseconds, that the score
provider worker spends computing the score.
Maximum Computation Time. Largest amount of time, measured in milliseconds, that the score
provider worker spends computing the score.
Average Log Serialization Time. Average amount of time, measured in milliseconds, to create a
log entry in XML format.
Minimum Log Serialization Time. Smallest amount of time, measured in milliseconds, to create
alog entry in XML format.
Maximum Log Serialization Time. Largest amount of time, measured in milliseconds, to create a
log entry in XML format.
Average Log Queue Time. Average amount of time, measured in milliseconds, to place the
XML logging data onto the IMS queue.
Minimum Log Queue Time. Smallest amount of time, measured in milliseconds, to place the
XML logging data onto the IMS queue.
Maximum Log Queue Time. Largest amount of time, measured in milliseconds, to place the
XML logging data onto the IMS queue.
Configuration Scores. Total number of scores produced by a specific scoring configuration.
Score Elapsed Time. Amount of time, measured in milliseconds, since the previous score
generation.
Configuration Uptime. Amount of time, measured in seconds, that the scoring configuration has
been available for scoring.
Cache Hits. Number of successful attempts to retrieve data from the memory cache for a
scoring configuration.
Cache Misses. Number of failed attempts to retrieve data from the memory cache for a scoring
configuration. Each failed attempt results in a new service call to retrieve the necessary data.

The scale for a particular metric item determines the number of decimal pointsincluded in the

measurement.

Metric item GET

Retrieves alist of available scoring metric items for a specific scoring configuration.
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Defined in

Metric item resource

Request

GET http://{server}{port}/scoring/rest/configuration/{config_id}/metric

The following variables should be replaced with values for your system.

m  {server} corresponds to the server name or |P address for your IBM® SPSS® Collaboration
and Deployment Services Repository

m  {port} isthe port number on which to access the IBM SPSS Collaboration and Deployment
Services Repository

m {config_id} isthe identifier for the scoring configuration. You can obtain the identifiers for
the available scoring configurations by using a configuration request. For more information,
see the topic Configuration GET on p. 10.

Table 2-6
Request header values
Name Value
Content-type application/json
Authorization Authentication string encoded using Base64
Client-Accept-Language Tag defining the language for the response
information. This field takes precedence over the
Accept-Language field.
Accept-Language Tag defining the language for the response
information

The HTTP request body should be empty.

Response

A successful request returns the following information:
m  Status code 200

®  Response body in JISON format containing the metric item information for the request. The
response array has the following general structure:

"unit";"<string>",
"scale":<number>,
"id""<string>",
“name";"<string>"
}
]

For more information, see the topic The metricltem object in Chapter 3 on p. 37.

An unsuccessful request returns a response code other than 200.
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Example

Thisrequest retrievesinformation about all available metricsfor the Kmeans scoring configuration.

GET http://cdssvr:80/scoring/rest/configuration/KMeans/metric

Thisisthe response array. Each object in the array corresponds to a separate metric.

[
{

"unit""milliseconds”,"scale"3,
"id":"CONFIGURATION_COMPUTATION_WAIT_TIME_MINIMUM","name":"Minimum Computation Wait Time"

“unit""hits","scale".0,
"id""CONFIGURATION_CACHE_HITS","name":"Cache Hits"

"unit""scores","scale"0,
"id":"SERVICE_TOTAL_SCORES",'name":"Service Scores"

"unit""milliseconds”,"scale"3,
"id"."CONFIGURATION_DATA_INIT_TIME_AVERAGE",'"name";"Average Data Initialization Time"

"unit""milliseconds","scale":3,
"id"."CONFIGURATION_LOG_QUEUE_TIME_MINIMUM","name":"Minimum Log Queue Time"

"unit""milliseconds","scale":3,
“id":"CONFIGURATION_DATA_INIT_TIME_MAXIMUM","'name":"Maximum Data Initialization Time"

"unit""milliseconds”,"scale™3,
"id"."CONFIGURATION_RESPONSE_TIME_MINIMUM","name":"Minimum Latency"

"unit""seconds","scale":0,
"id"."SERVICE_UPTIME","name":"Service Uptime"

"unit""milliseconds","scale":3,
“id":"CONFIGURATION_COMPUTATION_WAIT_TIME_AVERAGE","name"."Average Computation Wait Time"

"unit""milliseconds”,"scale"3,
"id":"CONFIGURATION_COMPUTATION_WAIT_TIME_MAXIMUM","name";"Maximum Computation Wait Time"

"unit""milliseconds","scale":3,
"id"."CONFIGURATION_LOG_QUEUE_TIME_AVERAGE",'"name";"Average Log Queue Time"
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"unit""milliseconds","scale":3,
"id"."CONFIGURATION_COMPUTATION_TIME_MINIMUM","name":"Minimum Computation Time"

"unit""milliseconds","scale":3,
“id":"CONFIGURATION_LOG_SERIALIZE_TIME_MINIMUM","name":"Minimum Log Serialization Time"

"unit""milliseconds”,"scale™3,
"id"."CONFIGURATION_RESPONSE_TIME_AVERAGE",'"name":"Average Latency"

"unit""milliseconds","scale":3,
"id":"CONFIGURATION_LOG_QUEUE_TIME_MAXIMUM","name";"Maximum Log Queue Time"

"unit""milliseconds","scale":3,
“id":"CONFIGURATION_RESPONSE_TIME_MAXIMUM","name":"Maximum Latency"

"unit""scores","scale"0,
"id"."CONFIGURATION_TOTAL_SCORES","name":"Configuration Scores"

"unit""milliseconds","scale":3,
"id""CONFIGURATION_DATA_ACCESS_TIME_MINIMUM","name":"Minimum Data Access Time"

"unit""milliseconds","scale":3,
"id"."CONFIGURATION_COMPUTATION_TIME_AVERAGE","name":"Average Computation Time"

"unit""milliseconds”,"scale™3,
"id"."CONFIGURATION_LOG_SERIALIZE_TIME_AVERAGE","name":"Average Log Serialization Time"

"unit""milliseconds","scale":3,
"id"."CONFIGURATION_COMPUTATION_TIME_MAXIMUM","name":"Maximum Computation Time"

"unit""misses","scale"0,
"id":"CONFIGURATION_CACHE_MISSES","name":"Cache Misses"

"unit""milliseconds”,"scale"3,
"id"."CONFIGURATION_LOG_SERIALIZE_TIME_MAXIMUM","name":"Maximum Log Serialization Time"

"unit""seconds","scale":0,
"id"."CONFIGURATION_UPTIME","name":"Configuration Uptime"
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"unit""milliseconds","scale":3,
"id"."CONFIGURATION_DATA_ACCESS_TIME_AVERAGE",'"name":"Average Data Access Time"

"unit""milliseconds","scale":3,
“id":"CONFIGURATION_DATA_ACCESS_TIME_MAXIMUM","name":"Maximum Data Access Time"

"unit""milliseconds”,"scale"3,
"id":"CONFIGURATION_DATA_INIT_TIME_MINIMUM","name":"Minimum Data Initialization Time"

Use the Metric value GET method to retrieve the value for a specific metric item.

Metric value resource

A metric value corresponds to actual value for a specific metric item. Theid for any metric item
can be used to retrieve the value for that metric.

Metric value GET

Retrieves the value for a specific scoring configuration metric item.

Defined in

Metric value resource

Request

GET http://Aserver}{port}/scoring/rest/configuration/{config_id}/metric/{name}

The following variables should be replaced with values for your system.

{server} corresponds to the server name or IP address for your IBM® SPSS® Collaboration
and Deployment Services Repository

{port} is the port number on which to access the IBM SPSS Collaboration and Deployment
Services Repository

{config_id} isthe identifier for the scoring configuration. You can obtain the identifiers for
the available scoring configurations by using a configuration request. For more information,
see the topic Configuration GET on p. 10.

{name} identifies the metric item whose value is being retrieved. You can obtain a list
of available metric items by using a metric item request. For more information, see the
topic Metric item GET on p. 24.
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Table 2-7
Request header values
Name Value
Content-type application/json
Authorization Authentication string encoded using Base64
Client-Accept-Language Tag defining the language for the response
information. This field takes precedence over the
Accept-Language field.
Accept-Language Tag defining the language for the response
information

The HTTP request body should be empty.

Response

A successful request returns the following information:
m  Status code 200

m  Response body in JSON format containing the metric value for the request. The response
object has the following general structure:

{

"value":.<number>

}
For more information, see the topic The metricValue object in Chapter 3 on p. 38.

An unsuccessful request returns a response code other than 200.

Example

This request retrieves the value of the CONFIGURATION_UPTIME metric for the KMeans
scoring configuration.

GET http://cdssvr:80/scoring/rest/configuration/KMeans/metric/CONFIGURATION_UPTIME

Thisisthe response object, indicating that the scoring configuration has been available for scoring
for 38 seconds.

{
"value":38.0

}
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3
JSON reference for the RESTful
Scoring Service

Describes al JSON objects used in the RESTful Scoring Service REST API.

The configurationReference object
Describes a scoring configuration available in the IBM® SPSS® Collaboration and Deployment
Services Repository. This object contains a reference to the model on which the configuration is

based, as well as the identifier of the scoring configuration itself.

The Configuration GET method returns an array of configurationReference aobjects in the

response body.
Table 3-1
Child elements for configurationReference
Element name Value type Description
id string Non-localized identifier for the

configuration. Use the id value
in URL requests to identify a
specific configuration.

state string Indicates the current status

of the configuration. A state
value of ACTIVE indicates the
configuration is consuming
resources and can process
incoming scoring requests.

In contrast, a state value of
SUSPENDED indicates the
configuration is not consuming
resources and cannot process any
scoring requests.

model Reference object Identifies the model used by a
scoring configuration.
configurationStatus object Reports the status of a scoring

configuration.

Example

The following array includes two configurationReference objects. The first has an identifier
of AC2 and uses latest version of the file multiple_Input_Double_updated.str for scoring
requests. The second has an identifier of withRTDPD and uses the version of the file
MultipleSourceNodes.str that is labeled PRODUCTION. The configurationStatus object for
the withRTDPD configuration indicates that the configuration is unable to process any scoring
reguests due to a problem with the specified data provider.

© Copyright IBM Corporation 2000, 2012. 30
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[
{

“state":"ACTIVE",

‘modelReference"{
"resourcePath":"\/june\/multiple_Input_Double_updated.str",
‘label""LATEST",
"id":"09775272¢8ee6e5000001328016b69284dc"

2

“configurationStatus™{

‘message”:"Started",
"statusCode":"INFORMATION"
2
"id""AC2"
L
{
"state":"ACTIVE",
‘modelReference"{

"resourcePath""V/july\/MultipleSourceNodes.str",

‘label:"PRODUCTION",

"id""091ed68980eebc90000001317470503d84a5"

2
"configurationStatus™{

‘message":"Unable to load Data Provider Information settings Reason:
com.spss.scoring.internal.engine.ScoringEngineException: Data Provider Definition
failed validation",

"statusCode":"ERROR"

L
“id""withRTDPD"
}
]

The modelReference element

Provides all of the information necessary to locate a specific version of amodel filein the I BM®
SPSS® Collaboration and Deployment Services Repository.

Table 3-2
Child elements for modelReference
Element name Value type Description
id string Non-localized identifier for the
scoring model
label string The label corresponding to the
version of the mode! file
resourcePath string Full path to the file in the content
repository
Example

The following modelReference element corresponds to the latest version of the file
multiple_Input_Double_updated.str in the june folder. The path includes the backslash (\) escape
character before each slash (/) to optimize client processing.
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‘modelReference"{

‘resourcePath""\VjuneVmultiple_Input_Double_updated.str’,

"label""LATEST",

"id":"09775272cf8ee6e5000001328016b69284dc"

}

The configurationStatus element

Provides information about the current status of a scoring configuration.

Table 3-3

Child elements for configurationStatus

Element name Value type Description

message string Describes the status of the
configuration.

statusCode string Indicates the type of message.

Valid valuesinclude the following

strings:

® INFORMATION. The
message is informational,
describing the current status
of the configuration in the
system.

B WARNING. A problem
exists that may affect the
configuration results.

B ERROR. A problem
exists that prevents
the configuration from
processing requests.

Example

The following configurationStatus element indicates that the configuration has started and is
available for processing scoring requests.

“configurationStatus"{
‘message":"Started",
“statusCode":"INFORMATION"

}

The metadataResult object

Describes the input and output fields used by a scoring configuration.

The Metadata GET method returns the metadataResult object in the response body.

Table 3-4

Child elements for metadataResult

Element name Value type Description

metadatal nputTable object array The input tables for a scoring
configuration
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Element name Value type Description

metadataContextTable object array The context tables for a scoring
configuration

metadataOutputField object array The output fields for a scoring
configuration

Example

The following metadataResult object contains one input table, DRUG, consisting of three input

fields. A scoring request returns four output fields. The empty metadataContextTable object

indicates that the configuration does not use any context data.

{
"‘metadatalnputTable":[
{
"name":"DRUG",
"id""idsJAYKBBIIXD",
‘metadatalnputField":[
{
“categoricalValues™[],"isRequired"true,'type":"long",
‘name":"Age","description":"Age"
2
{
"categoricalValues™[],"isRequired":true,"type":"string",
‘name";"BP","description":"BP"
L
{
“categoricalValues™[],"isRequired"true, type":"string",
‘name":"Cholesterol","description":"Cholesterol"
}
]
}
1
"metadataOutputField":[
{
"categoricalValues™[],"isReturned"true,"type":"string",
‘name";"BP","description":"BP"

“categoricalValues™[],"isReturned"true,"type":"string",
“name":"Cholesterol","description":"Cholesterol"

“categoricalValues™[],"isReturned"true,"type""string",
"name":"$0-Anomaly","description":"$0-Anomaly”

"categoricalValues™[],"isReturned"true,"type":"double”,
‘name":"$0-AnomalyIndex’,"description":"$0-Anomalylndex"
1
]

‘metadataContextTable"[]
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The metadatalnputTable element

Describes an input table for a scoring configuration.

Table 3-5
Child elements for metadatalnputTable
Element name Value type Description
id string Non-localized identifier for the
input table
name string Name, possibly localized, for the
input table
metadatal nputField object array Theinput fields used for scoring
Example

The following metadatalnputTable element describes an input table named DRUG. The table
consists of the input fields Age, BP, and Cholesterol.

‘metadatalnputTable":[

{
"name":"DRUG",
"id""id5JAYKBBIIXD",
"metadatalnputField"|
{
“categoricalValues™[],"isRequired"true,"type":"long",
‘name":"Age","description":"Age"
2
{
“categoricalValues™[],"isRequired"true,"type":"string",
‘name":"BP","description":"BP"
2
{
"categoricalValues™[],"isRequired":true,"type":"string",
"name":"Cholesterol’,"description":"Cholesterol"
}
]
}

]

The metadatalnputField element

Describes the scoring input fields for a model. Each object in the array corresponds to an input
field. For models that are based upon an Application View, the objects in this array should match
the real time Data Provider Definition key and context data inputs. The inputs that make up the
Rea Time Data Provider Definition key are required, whereas the other inputs are optional. Any
missing, but optional, fields may result in an exception. For models that are not based upon an
Application View, the objects in this array come directly from the model and all fields will be

required.
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Table 3-6
Child elements for metadatalnputField
Element name Value type Description
description string Optional description of thefield
isRequired boolean Indicates whether or not avalue
for thefield isrequired for scoring
requests
name string Name of the field
type string Data type of the field.
B boolean
B dae
B daytime
B decimal
B double
m float
B integer
® long
m  string
B timestamp
categorical Values string array Set of expected values, if any, for
a categorical field
Example

The following metadatalnputField element consists of an array of objects corresponding to the
threefieldsin the table. Thefirst input field, Age, has atype of long. The other two fields, BP and
Cholesteral, are both of the string type. Values for al three fields are required in scoring requests.

‘metadatalnputField"|
{
“categoricalValues™[],'isRequired"true,'type":"long",
“name":"Age","description":"Age"
2
{
"categoricalValues™[],'isRequired":true,"type":"string",
‘name";"BP","description":"BP"
2
{
“categoricalValues™[],"isRequired"true,"type":"string",
“name":"Cholesterol","description":;"Cholesterol"
}
]

The metadataContextTable element

Describes a context table for a scoring configuration.
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Table 3-7
Child elements for metadataContextTable
Element name Value type Description
table string Name for the context table
contextColumn object array The context data columns for the
context table

The contextColumn element

Describes the context data columns for a context table.

Table 3-8
Child elements for contextColumn

Element name Value type Description

description string Optional description of thefield

name string Name of the field

type string Data type of thefield.
boolean
date
daytime
decimal
double
float
integer
long
string
timestamp

categoricalValues string array Set of expected vaues, if any, for
acategorical field

The metadataOutputField element

Describes the output fields for a scoring configuration. Each object in this array corresponds to an
output field. The model definition is directly responsible for the objectsin this array.

Table 3-9
Child elements for metadataOutputField

Element name Value type Description
description string Optional description of thefield
isReturned boolean Indicatesif the output is returned

in ascore request. A truevalueis
used if the output is returned in
a score request, false otherwise.
If this value is not present, the
output will be returned.

name string Name of the field
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Element name

Value type

Description

type

string

Data type of the field.
boolean
date
daytime
decimal
double
float
integer
long
string
timestamp

categorical Values

string array

Set of expected values, if any, for
a categorical field

Example

The following metadataOutputField element consists of an array of objects corresponding to the
fields returned as output from a scoring request. The first field Age, has a type of long. The

other field, $O-Anomaly, is of the string type.

"metadataOutputField":[
{

“categoricalValues™[],"isReturned"true,"type":"long",

“name":"Age","description":"Age"
2
{

“categoricalValues™[],"isReturned"true,"type":"string",

"name":"$0-Anomaly","description":"$0-Anomaly”

}
]

The metricltem object

Identifies all performance measurements available for a scoring configuration. Each object in this
array corresponds to a performance metric. You can retrieve the value for a specific metric by
supplying the metric identifier in arequest URL. For more information, see the topic Metric
value GET in Chapter 2 on p. 28.

The Metric item GET method returns the metricltem object in the response body.

Table 3-10
Child elements for metricltem
Element name Value type Description
id string Non-localized identifier for the
item
name string Name, possibly localized, for the

item
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Element name Value type Description

scale number I dentifies the number of digitsto
the right of the decimal point for
the item value

unit string Unit of measurement for the item,
such as milliseconds

Example

The following metricltem object corresponds to the Service Scores metric for a configuration. The
unit property indicates the metric is measured in scores. The scale property reports that the value
of thismetric has 0 decimal places. You can retrieve the current value of this metric by including
theid value, SERVICE_TOTAL SCORES, in arequest URL.

{
"unit";"scores’,
"scale".0,
"id":"SERVICE_TOTAL_SCORES",
"name":"Service Scores"

The metricValue object

Reports the current value for a performance metric. For more information, see the topic The
metricltem object on p. 37.

The Metric value GET method returns the metricValue object in the response body.

Table 3-11

Child elements for metricValue

Element name Value type Description

value number The value for ametric item
Example

The value element of the following metricValue object indicates the current value of the requested
metric item is 38.

{

"value":38.0
}

The scoreRequest object

Represents arequest for a score as an object containing the input values for a scoring model. You
can obtain the structure for the input tables by using the Metadata GET method.

The Score POST method uses the scoreResult object in the request body.
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Table 3-12
Child elements for scoreRequest
Element name Value type Description
id string Identifier for the scoring
configuration being used to
generate scores
requestlnputTable object array Input tables for the scoring model
context object array Context tables containing indirect
inputs for the scoring model

Example

The following object corresponds to a scoring request for the config_1 scoring configuration. The
reguest includes one table named Table 1 that contains a single input row.

{
"id""config_1",
“requestinputTable"[
{
"name":"Table 1%,
"requestinputRow":[

"input":[
{'name""Age","value":"1},
{'name""BP","value":"1},
{'name""Cholesterol","value":"1"},
{'name":"Drug","value":"1"},
{'name""K","value":"1"},
{'name":"Na","value":"1'},
{'name""Gender","value":"1"}

]
}
1,

"context"[]

}

The requestinputTable element

Describes the input tables used in a score request. The value for this element is an object array in
which each object represents an input table.

Table 3-13
Child elements for requestinputTable
Element name Value type Description
name string Name, possibly localized, for the
input table
requestl nputRow element array One or more rows of input data
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Example

The value for the following requestinputTable element corresponds to an array containing one
object. That object represents a table named Table 1 that contains a single input row consisting
of the values for seven input fields.

"requestinputTable™[
{
"name":"Table 1",
‘requestinputRow":[

“input”:[
{'name""Age","value":"1"},
{'name":"BP","value":"1'},
{'name""Cholesterol","value":"1"},
{'name""Drug",'value™"1"},
{'name":"K","value":"1"},
{'name":"Na","value":"1'},
{"name":"Gender","value":"1"}

If the model required data from two input tables, the array would contain multiple objects. For
example, the following element represents two tables.

‘requestinputTable":[
{
"name":"Table 1",
‘requestinputRow":[
“input"[

{'name""Age","value":"1"},
{'name":"BP","value":"1'},
{'name":"Cholesterol","value":"1"},

“name":"Table 2",
‘requestinputRow":[

“input":[
{'name""Drug",'value™:"1"},
{'name""K","value":"1"},
{'name":"Na","value":"1'},
{'name":"Gender","value":"1'}

|

|
}
|
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The requestinputRow element

Represents rows of input values used to produce score results. The value for this element is an
element array in which each element represents an input row.
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Table 3-14

Child elements for requestinputRow

Element name Value type Description

input object array Values for input fields
Example

The value for the following requestinputRow element corresponds to an array containing one

element. The element represents a single input row consisting of the values for seven input fields.

"requestinputRow":[

"input":[

{'name""
{'name":’
{'name""
{'name""
{'name"!’
{'name""
{'name""

Age",'value™"1"},

'BP",'value":"1'},

Cholesterol","value™:"1"},
Drug",'value":"1'},

K", "value":"1"},

Na","value":"1"},
Gender","value™"1"}

To include multiple input rows, add input elements to the requestinputRow element. For example,

the following element contains two rows of input data.

"requestinputRow":[

"input"[

{'name""
{'name":’
{'name""
{'name""
{'name"!’
{'name""
{'name""

1
“input"[

{'name""
{'name"’
{'name""
{'name""
{'name"’
{'name""
{'name""

Age",'value™"1"},

'BP",'value":"1'},

Cholesterol","value™:"1"},
Drug",'value":"1'},

K", "value":"1"},

Na","value":"1'},
Gender","value™"1"}

Age",'value™"3"},

'BP",'value":"2},

Cholesterol’,"value™"4'},
Drug",'value":"2},

'K",'value":"3"},

Na"'value""1,
Gender","value":"2"}
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The input element

Defines the scoring input data values. The value for this element is an object array in which each
object represents avalue for an input field. The format of the values must match the data type, as
specified in the scoring configuration metadata.

Table 3-15
Child elements for input

Element name Value type Description

name string Name of the input item

vaue string A value, in string representation.
If this attribute is not specified,
the value is considered to be
null. The text representation of
the numeric typesis obvious, but
several types are not. The format
of the non-numeric types must be
asfollows:

B boolean=true(case
insensitive) or 1 or false(case
insensitive) or 0

B date=yyyy-MM-dd

daytime=HH: mm:ss

B timestamp=yyyy-MM-
dd' T"HH:mm:ss

Example

The vaue for the following input element corresponds to an array containing the values for
seven input fields.

“input"[
{'name""Age","value":"1"},
{'name""BP","value":"1"},
{"name":"Cholesterol","value":"1"},
{'name""Drug",'value":"1'},
{"name":"K","value":"1"},
{'name":"Na","value™:"1"},
{'name""Gender",'value:"1"}

The context element

Describes the indirect inputs to the scoring model. The value for this element is an object array in
which each object represents an input table.

Table 3-16

Child elements for context

Element name Value type Description

name string Name, possibly localized, for the
context table
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Element name Value type Description
columnName string array An ordered list of column names
rowValues object array A row of table data, following the
order in the columnName list
Example

The value for the following context element is an array containing an object representing a
context table named Context 1. The table contains two columns named Education and Area
having values of 2 and 3 respectively.

"context":[

{

"name":"Context 1",

"columnName"['Education”,"Area"],

“rowValues"[
{
"value"[
{'value™:"2'},
{'value™"3'}

The rowValues element

Represents arow of context field values. The value for this element is an object array in which
each object represents a set of values. The order of the values corresponds to the order of the field
names in the columnName element.

Table 3-17

Child elements for rowValues

Element name Value type Description

value object array Values for the indirect model
inputs

Example

The value for the following rowValues element corresponds to an array containing a single object

representing two values.

“rowValues"[
{

"value":[
{"value""2'},
{'value":"3'}

]

}
]
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The value element

Provides values for the context fields. The value for this element is an object array in which each
object represents a value.

Table 3-18
Child elements for value

Element name Value type Description

value string A value, in string representation.
If this attribute is not specified,
the value is considered to be
null. The text representation of
the numeric typesis obvious, but
several types are not. The format
of the non-numeric types must be
asfollows:

B boolean=true(case
insensitive) or 1 or false(case
insensitive) or 0

B date=yyyy-MM-dd
B daytime=HH:mm:ss

B timestamp=yyyy-MM-
dd’' T"HH:mm:ss

Example

The array for the following value element contains two values.

"value":[
{'value":"2'},
{'value":"3'}

]

The scoreResult object

Represents the results of a scoring request as an object containing the output specified by the
scoring configuration.

The Score POST method returns the scoreResult object in the response body.

Table 3-19
Child elements for scoreResult

Element name Value type Description

id string Internal identifier for the score
result

columnNames element array Names of the scoring functions
included in the result

rowValues object array Values for the scoring functions
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Element name Value type Description

returnedRequesti nputTable object array Tables containing the input
values on which the scores are
based. The presence of this array
is determined by the scoring
configuration settings.

returnedDPDOutputTable object array Tables containing data that was
output from a data provider
definition. The presence of this
array is determined by the scoring
configuration settings.

Example

The following object corresponds to a scoring response for a model having seven input fields.
The response contains a value of 2 for the Prediction scoring function and a value of 1.34153
for the Confidence scoring function.

{
"id":"954d9db3-049f-464c-b218-eadd628cf349",

"columnNames":[
"name":["Prediction","Confidence"]
L
‘rowValues":[
{
‘reserved":null,
“value":[{"value":"2"},{"value":"1.3415297614991626'}]
1
1
‘returnedRequestinputTable":[
{
"name":"Table 1",
"id""Table 1",
"returnedRequestinputRow":[
{

‘returnedRequestinputValue":[
{'name":"Age","type""double",'value":"1'},
{'name""BP","type™:"string","value":"1"},
{'name""Cholesterol","type":"string","value":"1"},
{'name""Drug","type":"string","value":"1'},
{'name""K","type":"double","'value":"1'},
{'name""Na","type":"double","value™:"1'},
{'name""Gender","type":"string","value™:"1"}

]

}
]
1
1
‘returnedDPDOutputTable":[]
1
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The columnNames element

Identifies the scoring functions included in a score result. The vaue for this element is an element
array in which each element represents a set of scoring functions.

Table 3-20

Child elements for columnNames

Element name Value type Description

name string array Scoring function names.
Example

The value for the following columnNames element identifies two scoring functions, Prediction
and Confidence.

“columnNames"[
“name":["Prediction","Confidence’]

]

The rowValues element

Represents arow of scoring result values. The value for this element is an object array in which
each object represents a set of scoring values.

Table 3-21
Child elements for rowValues
Element name Value type Description
reserved string Internal string that is currently
unused.
value object array Scoring function values
Example

The value for the following rowValues element reports scoring function values of 2 and 1.34153.

"rowValues"[

{

“reserved”:null,
"value"[{"value™:"2'},{"value":"1.3415297614991626"}]

}
]

The value element

Provides the score result values. The vaue for this element is an object array in which each
object represents a scoring value.
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Table 3-22

Child elements for value

Element name Value type Description

value string A scoring value, in string
representation.

Example

The vaue for the following value element is an array containing two objects. The first object
reports a value of 4 and the second object reports a value of 2.434156.

"value":[
{"value":"4'},
{'value":"2.434156"}

|

The returnedRequestinputTable element

Describes the input tables used in a score request. The value for this element is an object array in
which each object represents an input table.

Table 3-23
Child elements for returnedRequestinputTable
Element name Value type Description
id string Non-localized identifier for the
input table
name string Name, possibly localized, for the
input table
returnedRequest! nputRow object array One or more rows of input values
used for scoring
Example

The value for the following returnedRequestinputTable element is an array containing one object
representing a table named Table 1.

‘returnedRequestinputTable":[
{
"name":"Table 1",
"id""Table 1",
‘returnedRequestinputRow":[
{

‘returnedRequestinputValue":[
{'name""Age","type"."double",'value":"1"},
{'name";"BP","type":"string","value":"1"},
{'name""Cholesterol","type":"string","value":"1"},
{'name""Drug","type":"string","value":"1"},
{'name""K","type":"double","'value":"1"},
{'name":"Na","type":"double","value":"1"},
{'name""Gender","type":"string","value":"1"}
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The returnedRequestinputRow element

Represents rows of input values used to produce score results. The value for this element is an
object array in which each object represents an input row.

Table 3-24
Child elements for returnedRequestinputRow
Element name Value type Description
returnedRequest! nputValue object array Values used to produce the score
results. A value might be null.
Example

The value for the following returnedRequestinputRow element is an array containing one object
representing a single row of input values.

"returnedRequestinputRow":[
{

‘returnedRequestinputValue":[
{'name":"Age","type""double",'value":"1'},
{'name":"BP","type":"string","value":"1'},
{'name""Cholesterol","type":"string","value":"1"},
{'name""Drug","type":"string","value":"1"},
{'name""K","type":"double","'value™:"1"},
{'name""Na","type":"double","value™"1'},
{'name""Gender","type":"string","value":"1"}

The returnedRequestinputValue element

Represents the input values used to produce score results. The value for this element is an object
array in which each object represents an input field.

Table 3-25
Child elements for returnedRequestinputValue
Element name Value type Description

name string Name of the input item
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Element name

Value type

Description

type

string

Data type of the field. Valid
entries include the following
values:

B boolean
date
daytime
decimal
double
float

long
string
timestamp

value

string

[
[
[
]
[
B integer
[
]
[
A

value, in string representation.

Example

The value for the following returnedRequestinputValue element is an array containing several
objects. Each object represents the value for asingle input field. The inputs consist of four string
fields and three double fields.

‘returnedRequestinputValue":[

{'name""
{'name""
{'name""
{'name""
{'name""
{'name™"
{'name""

Age","type":"double”,"value":"1"},
BP","type":"string","'value":"2"},
Cholesterol","type":"string","value":"3"},
Drug","type™"string”,"value":"4"},

K" "type""double",'value":"3"},
Na","type":"double”,"value™:"2'},
Gender","type":"string","value™:"1"}

The returnedDPDOutputTable element

Describes tables of input values that were generated from a data provider definition. The value for

this element is an object array in which each object represents atable of generated data.

Table 3-26
Child elements for returnedDPDOutputTable
Element name Value type Description
id string Non-localized identifier for the
table
name string Name, possibly localized, for the
table
returnedDPDOutputRow object array One or more rows of datafrom a
data provider definition
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Example

The value for the following returnedDPDOutputTable element is an array containing one object

representing a table named DPD 1.

‘returnedDPDOQutputTable"[
{
“name":"DPD 1",
“id:"DPD 1",
“returnedDPDOutputRow":[
{

‘returnedDPDOutputValue":[
{'name""Education","type"."double","'value™:"1"},
{'name";"Area","type":"string","'value":"1"},
{'name";"Loyality","type":"string","value":"1"}

The returnedDPDOutputRow element

Represents arow of data generated from a data provider definition. The value for this element
is an object array in which each object represents a row of inputs that were output by the data

provider definition.

Table 3-27
Child elements for returnedDPDOutputRow
Element name Value type Description
returnedDPDOutputValue object array Values generated from a data
provider definition that were used
to produce the score resullts.
Example

The value for the following returnedDPDOutputRow element is an array containing one object

representing a single row of generated values.

‘returnedDPDOutputRow":[
{

"returnedDPDQutputValue™[
{'name""Education”,"type":"double","value":"1"},
{'name":"Area","type™"string","'value":"1'},
{'name":"Loyality","type":"string","value":"1"}

]

}
]
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The returnedDPDOutputValue element

Represents the values generated from a data provider definition that were used to produce score
results. The value for this element is an object array in which each object represents a generated

field.
Table 3-28
Child elements for returnedDPDOutputValue
Element name Value type Description
name string The name of the item
type string Data type of the field. Valid
entries include the following
values:
B boolean
B dae
B daytime
B decimal
B double
m float
B integer
® long
m  string
B timestamp
value string A value, in string representation.

Example

The value for the following returnedDPDOutputValue element is an array containing several
objects. Each object represents the value for asingle input field. The inputs consist of two string
fields and one double field.

‘returnedDPDOutputValue":[
{'name""Education”,"type":"double","value™:"1"},
{'name""Area","type":"string","value":"1'},
{'name";"Loyality","type":"string","value":"1"}

]

The scoringServiceDetails object

Provides details about the capabilities of the RESTful Scoring Service. In addition to reporting the
service version, this object includes information about each individual score provider currently
installed.

The Service GET method returns the scoringServiceDetails object in the response body.
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Table 3-29
Child elements for scoringServiceDetails
Element name Value type Description
version string The service version number
scoreProviderDetails object array Information about the score
providers available in the system
Example

The following object indicates that version 5.0.0.0.155 of the RESTful Scoring Serviceisin use.
The Modeler Score Provider score provider is available for scoring requests using IBM® SPSS®
Modeler streams or scenarios. In addition, the Score Provider - SmartScore score provider is
available for scoring requests using PMML files.

{
"version":"5.0.0.0.155",
"scoreProviderDetails":[
{

"supportedMimeTypes"["application\/x-vnd.spss-scenario”,"application\V/x-vnd.spss-clementine-stream'],
"version":"1.0",
"name":"Modeler Score Provider’,
"id":"091ed7¢cda16d295c000001327c563c4593de"

“supportedMimeTypes":["application\/x-vnd.spss-pmml"],
"version""1.0",

‘name":"Score Provider - SmartScore”,
"id":"091ed7¢cd82a9085b000001327¢118593a316"

The scoreProviderDetails element

Provides details about the score providersin the system. The value of this element consists of an
object array in which each object corresponds to a score provider. The following table identifies
the elements comprising each object in the array.

Table 3-30
Child elements for scoreProviderDetails
Element name Value type Description
id string Non-localized identifier for the
score provider
name string Name, possibly localized, for the
score provider
version string The score provider version
number
supportedMimeValue types string array One or more MIME types
indicating the type of filesthat can
be used with the score provider
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Example

The following scoreProviderDetails element consists of an array containing one object. The

object corresponds to version 1.0 of the Modeler Score Provider score provider used for scenario
and stream files from IBM® SPSS® Modeler.

"scoreProviderDetails":[
{

"supportedMimeTypes":[
"applicationV/x-vnd.spss-scenario’,
"applicationV/x-vnd.spss-clementine-stream"

],

"version":"1.0",

‘name":"Modeler Score Provider’,

"id":"091ed7cda16d295¢000001327¢563c4593de"
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computation time

for scoring configurations, 24
computation wait time

for scoring configurations, 23
confidences

in scoring, 17
configuration resources, 10

GET method, 10

requests, 10

responses, 11

retrieving, 10

URL, 10
configuration responses

configurationReference objects, 30

configurationStatus elements, 32

model Reference elements, 31
configurationReference objects, 30
configurations

for scoring models, 10
configurationStatus elements, 32

for configurationReference objects, 30
content type

requests, 3
context elements, 39, 42
contextColumn elements, 36
Cox regression models

scoring, 17
cumulative hazard values

in scoring, 17

data access time
for scoring configurations, 23
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datainitialization time

for scoring configurations, 23
description element

for contextColumn elements, 36

for metadatal nputField elements, 35

for metadataOutputField elements, 36
discriminant models

scoring, 17

elements
in JSON, 5

general linear models
scoring, 17

generalized linear models
scoring, 17

GET method
for configuration resources, 10
for metadata resources, 13
for metric item resources, 25
for metric value resources, 28
for service resources, 8
response headers, 5

headers
for requests, 2
for responses, 4

id element
for configurationReference objects, 30
for metadatal nputTable elements, 34
for metricltem objects, 37
for model Reference elements, 31
for returnedDPDOutputTable elements, 49
for returnedRequesti nputTable elements, 47
for scoreProviderDetails elements, 52
input elements, 41-42
isRequired element
for metadatal nputField elements, 35
for metadataOutputField elements, 36

JSON, 4-5
arrays, 6
elements, 5
objects, 6

Kohonen models
scoring, 17

label element

for model Reference elements, 31
latency

for scoring configurations, 23
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Index

legal notices, 54
linear regression models
scoring, 17
localization
requests, 3
log queue
for scoring configurations, 24
log serialization
for scoring configurations, 24
logistic regression models
scoring, 17

message element
for configurationStatus elements, 32
metadata resources, 12
GET method, 13
requests, 13
responses, 13
retrieving, 13
URL, 13
metadata responses
contextColumn elements, 36
metadataContextTable elements, 35
metadatal nputField elements, 34
metadatal nputTable elements, 34
metadataOutputField elements, 36
metadataResult objects, 32
metadataContextTable elements, 32, 35
metadatal nputField elements, 34
metadatal nputTable elements, 32, 34
metadataOutputField elements, 32, 36
metadataResult objects, 32
metric item resources, 23
GET method, 25
requests, 25
responses, 25
retrieving, 24
URL, 25
metric item responses
metricltem objects, 37
metric value resources, 28
GET method, 28
requests, 28
responses, 29
retrieving, 28
URL, 28
metric value responses
metricValue objects, 38
metricltem objects, 37
metrics
for scoring performance, 23
metricValue objects, 38
model Reference el ements, 31
for configurationReference objects, 30

naive Bayes models
scoring, 17

name element
for columnNames elements, 46
for context e ements, 42
for contextColumn elements, 36
for input elements, 42
for metadatal nputField elements, 35
for metadatal nputTable elements, 34
for metadataOutputField elements, 36
for metricltem objects, 37
for requestlnputTable elements, 39
for returnedDPDOutputTable elements, 49
for returnedDPDOutputValue elements, 51
for returnedRequesti nputTable elements, 47
for returnedRequesti nputVal ue elements, 48
for scoreProviderDetails elements, 52
nearest neighbors
in scoring, 17
neural networks
scoring, 17
node identifiers
in scoring, 17

objects
in JSON, 6

ordinal multinomial regression models
scoring, 17

POST method

for score resources, 19
predicted values, 17
probabilities

in scoring, 17

reguestinputRow elements, 39, 41
requestlnputTable elements, 39
reguests
authorization, 3
content type, 3
for configuration resources, 10
for metadata resources, 13
for metric item resources, 25
for metric value resources, 28
for score resources, 19
for service resources, 8
headers, 2
localization, 3
URL, 1
resourcePath element
for model Reference elements, 31
responses
for configuration requests, 11
for metadata requests, 13
for metric item requests, 25
for metric value requests, 29
for score requests, 20
for service requests, 9
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headers, 4
retrieving

configuration resources, 10

metadata resources, 13

metric item resources, 24

metric value resources, 28

score resources, 19

service resources, 8
returnedDPDOutputRow elements, 49-50
returnedDPDOutputTable elements, 44, 49
returnedDPD OutputValue elements, 50-51
returnedRequest nputRow elements, 44, 47-48
returnedRequestinputTable elements, 47
returnedRequest! nputValue elements, 48
rowValues elements, 4244, 46
ruleset models

scoring, 17

scale
for performance metrics, 24
scale element
for metricltem objects, 37
score providers, 8
score requests
context elements, 42
input elements, 42
requestlnputRow elements, 41
requestnputTable elements, 39
rowValues elements, 43
scoreReguest objects, 38
value elements, 44
score resources, 17
POST method, 19
requests, 19
responses, 20
retrieving, 19
URL, 19
score responses
columnNames elements, 46
returnedDPDOutputRow elements, 50
returnedDPDOutputTable elements, 49
returnedDPDOutputVal ue elements, 51
returnedRequestl nputRow elements, 48
returnedRequesti nputTable elements, 47
returnedRequestl nputValue elements, 48
rowValues elements, 46
scoreResult objects, 44
value elements, 46
scoreProviderDetails elements, 52
scoreReguest objects, 38
scoreResult objects, 44
scoring
configurations, 10
scoring configurations, 10
performance metrics, 23
scoring functions, 17
scoringServiceDetails objects, 51
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service resources, 8

GET method, 8

regquests, 8

responses, 9

retrieving, 8

URL, 8
Service responses

scoreProviderDetails elements, 52

scoringServiceDetails objects, 51
standard deviations

in scoring, 17
state element

for configurationReference objects, 30
statusCode el ement

for configurationStatus elements, 32
support vector machine models

scoring, 17
supportedMimeTypes element

for scoreProviderDetails elements, 52

table element
for metadataContextTable elements, 36
trademarks, 55
tree models
scoring, 17
type element
for contextColumn elements, 36
for metadatal nputField elements, 35
for metadataOutputField elements, 36
for returnedDPDOutputValue elements, 51
for returnedRequest nputValue elements, 48

unit element
for metricltem objects, 37
uptime
for scoring configurations, 24
URL
for configuration resources, 10
for metadata resources, 13
for metric item resources, 25
for metric value resources, 28
for requests, 1
for score resources, 19
for service resources, 8

value element
for input elements, 42
for metricValue objects, 38
for returnedDPDOutputValue elements, 51
for returnedRequesti nputVal ue elements, 48
for value elements, 44, 47
value e ements, 43-44, 46
version element
for scoreProviderDetails elements, 52
for scoringServiceDetails objects, 52
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