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Legal disclaimer
Alibaba Cloud reminds you t o carefully read and fully underst and t he t erms and condit ions of t his legal
disclaimer before you read or use t his document . If you have read or used t his document , it  shall be deemed
as your t ot al accept ance of t his legal disclaimer.

1. You shall download and obt ain t his document  from t he Alibaba Cloud websit e or ot her Alibaba Cloud-
aut horized channels, and use t his document  for your own legal business act ivit ies only. The cont ent  of
t his document  is considered confident ial informat ion of Alibaba Cloud. You shall st rict ly abide by t he
confident ialit y obligat ions. No part  of t his document  shall be disclosed or provided t o any t hird part y for
use wit hout  t he prior writ t en consent  of Alibaba Cloud.

2. No part  of t his document  shall be excerpt ed, t ranslat ed, reproduced, t ransmit t ed, or disseminat ed by
any organizat ion, company or individual in any form or by any means wit hout  t he prior writ t en consent  of
Alibaba Cloud.

3. The cont ent  of t his document  may be changed because of product  version upgrade, adjust ment , or
ot her reasons. Alibaba Cloud reserves t he right  t o modify t he cont ent  of t his document  wit hout  not ice
and an updat ed version of t his document  will be released t hrough Alibaba Cloud-aut horized channels
from t ime t o t ime. You should pay at t ent ion t o t he version changes of t his document  as t hey occur and
download and obt ain t he most  up-t o-dat e version of t his document  from Alibaba Cloud-aut horized
channels.

4. This document  serves only as a reference guide for your use of Alibaba Cloud product s and services.
Alibaba Cloud provides t his document  based on t he "st at us quo", "being defect ive", and "exist ing
funct ions" of it s product s and services. Alibaba Cloud makes every effort  t o provide relevant  operat ional
guidance based on exist ing t echnologies. However, Alibaba Cloud hereby makes a clear st at ement  t hat
it  in no way guarant ees t he accuracy, int egrit y, applicabilit y, and reliabilit y of t he cont ent  of t his
document , eit her explicit ly or implicit ly. Alibaba Cloud shall not  t ake legal responsibilit y for any errors or
lost  profit s incurred by any organizat ion, company, or individual arising from download, use, or t rust  in
t his document . Alibaba Cloud shall not , under any circumst ances, t ake responsibilit y for any indirect ,
consequent ial, punit ive, cont ingent , special, or punit ive damages, including lost  profit s arising from t he
use or t rust  in t his document  (even if Alibaba Cloud has been not ified of t he possibilit y of such a loss).

5. By law, all t he cont ent s in Alibaba Cloud document s, including but  not  limit ed t o pict ures, archit ect ure
design, page layout , and t ext  descript ion, are int ellect ual propert y of Alibaba Cloud and/or it s
affiliat es. This int ellect ual propert y includes, but  is not  limit ed t o, t rademark right s, pat ent  right s,
copyright s, and t rade secret s. No part  of t his document  shall be used, modified, reproduced, publicly
t ransmit t ed, changed, disseminat ed, dist ribut ed, or published wit hout  t he prior writ t en consent  of
Alibaba Cloud and/or it s affiliat es. The names owned by Alibaba Cloud shall not  be used, published, or
reproduced for market ing, advert ising, promot ion, or ot her purposes wit hout  t he prior writ t en consent  of
Alibaba Cloud. The names owned by Alibaba Cloud include, but  are not  limit ed t o, "Alibaba Cloud",
"Aliyun", "HiChina", and ot her brands of Alibaba Cloud and/or it s affiliat es, which appear separat ely or in
combinat ion, as well as t he auxiliary signs and pat t erns of t he preceding brands, or anyt hing similar t o
t he company names, t rade names, t rademarks, product  or service names, domain names, pat t erns,
logos, marks, signs, or special descript ions t hat  t hird part ies ident ify as Alibaba Cloud and/or it s
affiliat es.

6. Please direct ly cont act  Alibaba Cloud for any errors of t his document .
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Document conventions
St yleSt yle Descript ionDescript ion ExampleExample

 DangerDanger
A danger notice indicates a situation that
will cause major system changes, faults,
physical injuries, and other adverse
results.

 Danger:Danger:

Resetting will result  in the loss of user
configuration data.

 WarningWarning
A warning notice indicates a situation
that may cause major system changes,
faults, physical injuries, and other adverse
results.

 Warning:Warning:

Restarting will cause business
interruption. About 10 minutes are
required to restart an instance.

 Not iceNot ice
A caution notice indicates warning
information, supplementary instructions,
and other content that the user must
understand.

 Not ice:Not ice:

If the weight is set to 0, the server no
longer receives new requests.

 Not eNot e
A note indicates supplemental
instructions, best practices, t ips, and
other content.

 Not e:Not e:

You can use Ctrl + A to select all files.

>
Closing angle brackets are used to
indicate a multi-level menu cascade.

Click Set t ingsSet t ings > Net workNet work> Set  net workSet  net work
t ypet ype.

BoldBold
Bold formatting is used for buttons ,
menus, page names, and other UI
elements.

Click OKOK.

Courier font Courier font is used for commands
Run the cd /d C:/window  command to
enter the Windows system folder.

Italic Italic formatting is used for parameters
and variables.

bae log list  --instanceid

Instance_ID

[] or [a|b]
This format is used for an optional value,
where only one item can be selected.

ipconfig [-all|-t]

{} or {a|b}
This format is used for a required value,
where only one item can be selected.

switch {active|stand}
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This topic describes how to create a pipeline in Machine Learning Platform for AI (PAI).

Machine Learning Designer allows you to create a pipeline by using a template or create a custom
pipeline.

Machine Learning Designer provides demos to show you how to create a custom pipeline and create a
pipeline by using a template.

Demo for a custom pipeline

Machine Learning Designer provides more than one hundred algorithm components that you can use
to create custom pipelines and supports access to a variety of data sources, such as MaxCompute
and Object  Storage Service (OSS). This improves your modeling efficiency. The following procedure
provides an example on how to create a custom pipeline:

i. Prepare data

Upload raw data to MaxCompute or OSS, and configure the data source for the pipeline.

ii. Prepare and preprocess data

Preprocess the raw data to generate a model training set  and a model predict ion set.

iii. Data visualization

Process the source data or the intermediate results in a visualized manner to obtain data analysis
results.

iv. Algorithm modeling

Create a model by using the algorithm components that meet your business requirements and
the model training set.

v. Evaluate the model

Make predict ions by using the trained model and the model predict ion set. Evaluate the quality
of the model based on the correct  answers in the model predict ion set.

Demo for a pipeline created by using a template

You can create a pipeline by using a template. After the pipeline is created and works as expected,
you can deploy the model. For more information about the demo, see Create experiments based on
templates.

1.Overview1.Overview
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This topic describes how to prepare data by using Integrated Development Environment (IDE) to upload
data.

PrerequisitesPrerequisites
A project  is created. For more information, see Create a project.

ContextContext
Machine Learning Platform for AI allows you to store data in MaxCompute and Object  Storage Service
(OSS).

Data stored in MaxCompute is used by general-purpose algorithm components.

Not e Not e When the data size is smaller than 20 MB, we recommend that you use IDE to upload
data. When the data size is larger than 20 MB, we recommend that you use the command-line
tool to upload data. For more information, see Tunnel command usage.

Structured or unstructured data stored in OSS is used by algorithm components of deep learning.

ProcedureProcedure
1. 

2. Upload data.

i. In the left-side navigation pane, click Dat a SourceDat a Source.

ii. In the lower-left  corner, click Creat e T ableCreat e T able.

iii. In the Create Table dialog box, set  the T able nameT able name and Lif ecycle (Days)Lif ecycle (Days) parameters.

iv. In the SchemaSchema sect ion, click the  icon. Then, enter a name in the Column NameColumn Name column and

specify the data type in the T ypeT ype column.

v. Click NextNext .

vi. Click Select  FileSelect  File and follow the instruct ions to upload on-premises files.

vii. Click OKOK.

3. Create an experiment.

i. In the left-side navigation pane, click HomeHome.

ii. In the upper-right corner, click NewNew and select  New ExperimentNew Experiment .

iii. In the New Experiment dialog box, set  the NameName parameter and click OKOK.

4. Configure the data source.

i. In the left-side navigation pane, click Component sComponent s.

ii. In the Components pane, click Dat a Source/T argetDat a Source/T arget . Then, drag the Read MaxComput eRead MaxComput e
T ableT able component to the canvas.

2.Demo for a custom pipeline2.Demo for a custom pipeline
2.1. Prepare data2.1. Prepare data
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iii. Click the Read MaxComput e T ableRead MaxComput e T able component on the canvas. On the Select  T ableSelect  T able tab on
the right side, enter the name of the created table in the T able NameT able Name field.

iv. Click the Fields Inf ormat ionFields Inf ormat ion tab to view the columns, data type, the value range of the first
100 rows of the table.

What's nextWhat's next
After data preparation is complete, you need to preprocess the data. For more information, see Prepare
and preprocess data.

In most cases, you need to prepare and preprocess the data that is required to build and test  a model.
The prepared data is then further processed based on your business requirements for model
development. This topic describes how to prepare and preprocess data in Machine Learning Platform
for AI (PAI). In this example, public data provided by PAI is used.

PrerequisitesPrerequisites
A pipeline is created. For more information, see Prepare data.

Step 1: Go to the pipeline configuration pageStep 1: Go to the pipeline configuration page
1. Log on to the PAI console. In the left-side navigation pane, click WorkspacesWorkspaces. On the page that

appears, click the name of the workspace that you want to use.

2. In the left-side navigation pane, choose Model T rainingModel T raining >  > Visualized Modeling (Designer)Visualized Modeling (Designer). The
Visualized Modeling (Machine Learning Designer) page appears.

3. On the Visualized Modeling (Machine Learning Designer) page, select  the pipeline that you have
created and click Ent er pipelineEnt er pipeline.

Step 2: Prepare dataStep 2: Prepare data
In this example, public data provided by PAI on heart  disease cases is used. You can use the ReadRead
T ableT able component to read the public data without the need to create a table or write data to the
table.

Not e Not e During your own development, you often need to prepare a table in MaxCompute or
Object  Storage Service (OSS). Then, you need to use a Dat a Source/T argetDat a Source/T arget  component such as
Read T ableRead T able, Writ e T ableWrit e T able, or Read File Dat aRead File Dat a to query or write data to the table. For more
information, see the topics in Component reference: data source or dest ination.

1. In the left-side component list , enter a keyword in the search box to search for the Read T ableRead T able

2.2. Prepare and preprocess data2.2. Prepare and preprocess data

Machine Learning Plat form for AI Quick St art ··Demo for a cust om pipe
line

> Document  Version: 20220623 7

https://www.alibabacloud.com/help/doc-detail/69247.htm#task945
https://www.alibabacloud.com/help/doc-detail/69244.htm#task722
https://intl-pai.data.aliyun.com/console
https://www.alibabacloud.com/help/doc-detail/42709.htm#topic-1895693


component.

2. Drag the Read T ableRead T able component to the canvas on the right. A pipeline node named Read T able-Read T able-
11 is automatically generated.

3. Click the Read T able-1Read T able-1 node. On the Select  Table tab in the right-side pane of the canvas, set  the
T able NameT able Name parameter to  pai_online_project.heart_disease_prediction .

You can click the Fields Information tab to view the details of the fields in the public data.

Step 3: Preprocess dataStep 3: Preprocess data
In this example, the public data on heart  disease cases is used as raw data, and all f ield values of the
raw data are normalized during preprocessing. To normalize the field values, perform the following
steps:

1. Convert  all non-numeric fields in the raw data to numeric fields by using an SQL statement. This
ensures that all f ields are numeric fields after preprocessing.

2. Convert  all f ields to the DOUBLE type. This ensures that the data type of all f ields meets the
requirement of normalization.

3. Normalize the values of all f ields in the table.

The following sect ion describes the detailed operations.

1. Convert  non-numeric fields to numeric fields.

i. In the left-side component list , enter a keyword in the search box to search for the SQL ScriptSQL Script
component.

ii. Drag the SQL ScriptSQL Script  component to the canvas on the right. A pipeline node named SQLSQL
Script -1Script -1 is automatically generated.

iii. Draw a line from the Read T able-1Read T able-1 node to the SQL Script -1SQL Script -1 node. This way, the SQL Script-
1 node becomes the downstream node of the Read Table-1 node.

Quick St art ··Demo for a cust om pipe
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iv. Click the SQL Script -1SQL Script -1 node. On the Parameters Sett ing tab in the right-side pane, enter the
following SQL statement in the SQL Script  f ield.

select age,
(case sex when 'male' then 1 else 0 end) as sex,
(case cp when 'angina' then 0  when 'notang' then 1 else 2 end) as cp,
trestbps,
chol,
(case fbs when 'true' then 1 else 0 end) as fbs,
(case restecg when 'norm' then 0  when 'abn' then 1 else 2 end) as restecg,
thalach,
(case exang when 'true' then 1 else 0 end) as exang,
oldpeak,
(case slop when 'up' then 0  when 'flat' then 1 else 2 end) as slop,
ca,
(case thal when 'norm' then 0  when 'fix' then 1 else 2 end) as thal,
(case status  when 'sick' then 1 else 0 end) as status
from  ${t1};

Not e Not e In the preceding SQL statement, ${t1} indicates the name of the source table
of the SQL Script -1SQL Script -1 node. Each SQL script  node can have four input sources. When you
draw a line to an SQL script  node, the input port  that you select  determines the name of
the source table. The name of the source table can be t1, t2, t3, or t4. Modify the
preceding SQL statement based on the input port  that you select.

v. Click the  icon in the upper part  of the canvas. The Read T able-1Read T able-1 and SQL Script -1SQL Script -1 nodes

are run in sequence.

2. Convert  all f ields to the DOUBLE type.

i. In the left-side component list , enter a keyword in the search box to search for the Dat a T ypeDat a T ype
ConversionConversion component.

ii. Drag the Dat a T ype ConversionDat a T ype Conversion component to the canvas on the right. A pipeline node
named Dat a T ype Conversion-1Dat a T ype Conversion-1 is automatically generated.

iii. Draw a line from the SQL Script -1SQL Script -1 node to the Dat a T ype Conversion-1Dat a T ype Conversion-1 node.

Machine Learning Plat form for AI Quick St art ··Demo for a cust om pipe
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iv. Click the Dat a T ype Conversion-1Dat a T ype Conversion-1 component on the canvas. On the Fields Set t ingFields Set t ing tab in
the right-side pane, click Select  FieldsSelect  Fields in the Convert  t o Double T ype ColumnsConvert  t o Double T ype Columns sect ion
and select  all f ields to convert  them to the DOUBLE type.

3. Normalize field values.

i. In the left-side component list , enter a keyword in the search box to search for the
Normalizat ionNormalizat ion component.

ii. Drag the Normalizat ionNormalizat ion component to the canvas on the right. A pipeline node named
Normalizat ion-1Normalizat ion-1 is automatically generated.

iii. Draw a line from the Dat a T ype Conversion-1Dat a T ype Conversion-1 node to the Normalizat ion-1Normalizat ion-1 node.

iv. Click the Normalizat ion-1Normalizat ion-1 component on the canvas. On the Fields Set t ingFields Set t ing tab in the right-
side pane, click Select  Fields and select  all f ields in the dialog box that appears.

4. In the left-side component list , enter a keyword in the search box to search for the SplitSplit
component. Drag the SplitSplit  component to the canvas on the right. Draw a line from the
Normalizat ion-1Normalizat ion-1 node to the Split-1 node that is generated.

By default , the SplitSplit  component splits the raw data into a model training set  and a model
predict ion set  at  a rat io of 4:1. To change the rat io, you can click the SplitSplit  component and set  the
Split t ing Fract ionSplit t ing Fract ion parameter on the Paramet ers Set t ingParamet ers Set t ing tab.

5. In the top toolbar of the canvas, click SaveSave.

Debug and run the pipelineDebug and run the pipeline
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In the upper part  of the canvas, click the  icon.

After you click the Run icon, all nodes are run in sequence. After a node is successfully run, the node is

marked with a  icon in the node box. You can right-click a successful node and select  View Dat aView Dat a to

check whether the output data is correct.

Not e Not e If  the pipeline is complex, you can save and run the pipeline every t ime after you add a
node to the pipeline. If  a node fails to run, you can right-click the node and select  View Log to
troubleshoot the failure.

What's nextWhat's next
After the data is preprocessed, you need to visualize the data. For more information, see Data
visualization.

In this topic, the whole table stat ist ics component is used as an example to describe how to visualize
data.

PrerequisitesPrerequisites
Data preprocessing is complete. For more information, see Prepare and preprocess data.

ProcedureProcedure

2.3. Data visualization2.3. Data visualization
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1. 

2. 

3. 

4. In the left-side navigation pane, click Component sComponent s.

5. In the Components list , click St at ist ical AnalysisSt at ist ical Analysis. Then, drag and drop the Whole T ableWhole T able
St at ist icsSt at ist ics component onto the canvas, and connect it  to the components prepared during Prepare
and preprocess data. The following figure shows how to connect the components.

6. Right-click the Whole T able St at ist icsWhole T able St at ist ics component on the canvas. In the menu that appears, click
Run T his NodeRun T his Node.

7. After the experiment stops running, right-click the Whole T able St at ist icsWhole T able St at ist ics component. In the
menu that appears, click View Dat aView Dat a to view stat ist ics of the whole table.

What's nextWhat's next
After data visualization is complete, you can start  algorithm modeling. For more information, see
Algorithm modeling.

2.4. Algorithm modeling2.4. Algorithm modeling
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In this topic, the logist ic regression for binary classificat ion algorithm is used as an example to describe
how to generate models in Machine Learning Platform for AI.

PrerequisitesPrerequisites
Data visualization is complete. For more information, see Data visualization.

ProcedureProcedure
1. 

2. 

3. 

4. In the left-side navigation pane, click Component sComponent s.

5. In the Components list , choose Machine LearningMachine Learning >  > Binary Classif icat ionBinary Classif icat ion. Then, drag and drop
the Logist ic Regression f or Binary Classif icat ionLogist ic Regression f or Binary Classif icat ion component onto the canvas, and connect it
to the components prepared during Data visualization.

6. Click the Logist ic Regression f or Binary Classif icat ionLogist ic Regression f or Binary Classif icat ion component on the canvas. On the
uicontrol Fields Set t ingFields Set t ing tab on the right side, set  T arget  ColumnsT arget  Columns to if healt hif healt h. In the T rainingT raining
Feat ure ColumnsFeat ure Columns sect ion, select  all columns except for the T arget  ColumnsT arget  Columns, as shown in the
following figure.

7. Right-click the Logist ic Regression f or Binary Classif icat ionLogist ic Regression f or Binary Classif icat ion component. In the menu that
appears, click Run T his NodeRun T his Node.

What's nextWhat's next
After algorithm modeling is complete. You can evaluate the model. For more information, see Model
evaluation.

This topic describes how to evaluate models by using a binary classificat ion model.

PrerequisitesPrerequisites
Algorithm modeling is complete. For more information, see Algorithm modeling.

ProcedureProcedure
1. 

2. Drag components to the canvas to create an experiment.

2.5. Evaluate the model2.5. Evaluate the model
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i. In the left-side navigation pane, click Component sComponent s.

ii. In the Components pane, choose Machine LearningMachine Learning >  > Recommendat ionRecommendat ion. Then, drag the
Predict ionPredict ion component to the canvas.

iii. In the Components pane, choose Machine LearningMachine Learning >  > Evaluat ionEvaluat ion. Then, drag the BinaryBinary
Classif icat ion Evaluat ionClassif icat ion Evaluat ion component to the canvas and connect it  to the components
prepared during algorithm modeling. For more information, see Algorithm modeling. The
following figure shows how to connect the components.

iv. Click the Binary Classif icat ion Evaluat ionBinary Classif icat ion Evaluat ion component on the canvas. On the Fields Set t ingFields Set t ing
tab on the right side, set  the Original Label ColumnOriginal Label Column parameter to if healt hif healt h.

3. In the upper part  of the canvas, click RunRun.

4. View the model evaluation report.

i. After the experiment stops running, right-click the Binary Classif icat ion Evaluat ionBinary Classif icat ion Evaluat ion
component. In the shortcut  menu that appears, click View Evaluat ion ReportView Evaluat ion Report .
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ii. Click the Chart sChart s tab, and view the receiver operating characterist ic curve (ROC) of the binary
classificat ion model with different parameters.
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This topic describes how to create experiments and deploy experiment models by using the heart
disease predict ion template.

PrerequisitesPrerequisites
Machine Learning Platform for AI is act ivated. For more information, see Purchase.

A project  is created. For more information, see Create a project.

ProcedureProcedure
1. 

2. Create and run an experiment.

i. In the left-side navigation pane, click HomeHome.

ii. In the T emplat esT emplat es sect ion, click Creat eCreat e below Heart  Disease Predict ionHeart  Disease Predict ion.

iii. In the New ExperimentNew Experiment  dialog box, set  the NameName parameter and use the default  values for
other parameters.

iv. Click OKOK. Wait  about 10 seconds for the canvas of the experiment to appear. The following
figure shows the canvas.

v. In the upper part  of the canvas, click RunRun. When the experiment is running, you can right-click
the components to view their output information.

3. Deploy the model.

i. After the experiment stops running, move the pointer over DeployDeploy and select  Online ModelOnline Model
ServiceService.

3.Create experiments based on3.Create experiments based on
templatestemplates
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ii. Click NextNext .

iii. In the Resources And ModelsResources And Models panel, set  the Cust om Model NameCust om Model Name parameter and use the
default  values for other parameters.

iv. Click DeployDeploy.

v. When the status of the model changes from Creat ingCreat ing to RunningRunning in the St at eSt at e column, the
model is deployed.

Not e Not e When you do not use the model, click St opSt op in the Operat ingOperat ing column. This
saves costs.
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