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Creating and deploying a model

Using Cloudera Al, you can create any function within a script and deploy it to aREST API. In a Cloudera Al
project, thisistypically a predict function that accepts an input and returns a prediction based on the model's
parameters.

As an example, we create a function that adds two numbers, and deploy it asamodel that returns the sum of the
numbers. This function will accept two numbersin JSON format as input and return the sum.

Note: In case of PBJ (Powered by Jupyter) Runtime, a specific decorator, the cml_model decorator is needed
B to create amodel. This decorator allows afunction to work as amode! in a PBJ Runtime. The decorator can
also be used to enable gathering of model metrics. For more details, see Example models with PBJ Runtimes.

1. Create anew project. Note that models are always created within the context of a project.

Click New Session and launch anew Python 3 session.

3. Createanew file within the project called add_numbers.py. Thisisthe file where we define the function that
will be called when the model is run. For example:

N

add_numbers.py
import cm . nodel s_vl as nodel s

@odel s. cm _nodel

def add(args):
result = args["a"] + args["b"]
return result

Note: In practice, do not assume that users calling the model will provide input in the correct format
E or enter good values. Always perform input validation.

4. Before deploying the model, test it by running the add_numbers.py script, and then by calling the add function
directly from the interactive workbench session. For example:

add({"a": 3, "b": 5})

File Edit View Navigate Run € Project >_Terminal access & Clear ¥ Interrupt M Stop Sessions ~ | ##

] # Function to add twoe numbers Untitled Session @ # Collapse @ Share | Running
2

3 def add(args): By .m .. swewm. — Python 3 Session — 1 vCPU / 2 GiB Memory — 50 minutes ago

4 result = args| ] + args[ ]

5 return result add({ : 3, 1 5))

=
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Creating and deploying a model

5. Deploy the add function to a REST endpoint.

a. Gotothe project Overview page.

Click Model Deployments New Model .

Give the model a Name and Description.

In the General section of the page, under the Deploy Model as option, you can select the Service Account
option, if the model is to be deployed in a service account, and choose the account from the dropdown
menu.

e. Enter the details about the model that you want to build, for example:

oo o

« File: add_numbers.py

¢ Function: add

e Examplelnput: {"a": 3,"b": 5}
¢ Example Output: 8

File *
add_numbers.py

Function *

add

Example Input @

Example Output ©

8

f. Select the resources needed to run this model, including any replicas for load balancing. To specify the
maximum number of replicasin amodel deployment, goto Site Administration Settings Models . The
default is 9 replicas, and up to 199 can be set.

g. Click Deploy Model.
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6

7

. Select the model to go on its Overview page. Click Builds to track realtime progress as the model is built and

deployed. This process essentially creates a Docker container where the model will live and serve requests.

Add Two NUmberS Building Stop Deploy New Build

Overview Deployments Builds Monitoring  Settings

Build Status File Function Kernel Engine Image Created By Created At Comment  Actions

Base Image Initial
Building add bers. add hon3 ambreen Jun 5,2018, 5:44 PM Delete

revision.

Sending build context to Docker daemon 15.85 MB

Step 1/16 : FROM docker.repository.cloudera.com/cdsw/engine:’
---> f89557708daal

Step 2/16 : ENTRYPOINT node /app/model-runtime/model-server.js
---> Running in 58838f1e58d5

. Once the model has been deployed, go back to the model Overview page and use the Test Model widget to
make sure the model works as expected.

If you entered example input when creating the model, the Input field will be pre-popul ated with those values.
Click Test. The result returned includes the output response from the model, as well asthe ID of the replica
that served the request.

Model response times depend largely on your model code. That is, how long it takes the model function to
perform the computation needed to return a prediction. Note that model replicas can only process one request
at atime. Concurrent requests will be queued until the model can process them.

Create and deploy amodel using the Models APl as instructed in this example:

This example demonstrates the use of the Models API. Run this example:

1
2.
3.
4.

Create a project with the Python template and alegacy engine.
Start a session.

Run !pip3 install sklearn.

Run fit.py.

The example script first obtains the project ID, then creates and deploys a model.

projects = client.list_projects(search_filter=json.dunps({"name": "<your
proj ect nane>"}))

project = projects.projects[0] # assuming only one project is returned by
t he above query

nmodel _body = cnl api . Cr eat eMbdel Request (proj ect _i d=proj ect.id, nanme="Denp
Model ", description="A sinple nodel")

model = client.create_nodel (nodel _body, project.id)

nmodel _bui l d_body = cm api . Creat eMbdel Bui | dRequest (proj ect i d=project.id,
nodel id=nodel .id, file path="predict.py", function_nane="predict", ker

nel =" pyt hon3")

nmodel _build = client.create_nodel buil d(nmodel _build_body, project.id, nod

el .id)
whi | e nodel _build.status not in ["built", "build failed"]:
print("waiting for nodel to build...")

time. sl eep(10)

nmodel _build = client.get _nodel buil d(project.id, nodel.id, nodel build
.id)
if nodel build.status == "build failed":
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print("nodel build failed, see U for nore information")

sys.exit (1)

print("nodel built successfully!")

nodel _depl oynent _body = cm api . Cr eat eModel Depl oynent Request (proj ect i d=p
roject.id, nodel _id=nodel.id, build_id=nbdel build.id)

nmodel _depl oynent = client.create_nodel _depl oynent (nodel _depl oynent _body,
project.id, nodel.id, build.id)
whi | e nodel _depl oynent.status not in ["stopped", "failed", "deployed"]:
print("waiting for nodel to deploy...")

time. sl eep(10)

nmodel _depl oynent = client.get_nodel _depl oyment (project.id, nodel.id, m
odel build.id, model depl oynent.id)

i f nodel _depl oynent.status != "depl oyed":
print ("nodel deploynment failed, see U for nore information")
sys.exit(1)

print ("nodel depl oyed successfully!")

Y ou can register amodel using the Al Registry user interface or the MLFlow SDK.

Registering amodel enables you to track your model and upload and share the model. Registering amodel stores
the model archivesin the Cloudera Al Registry with aversion tag. The first time you register amodel, Al Registry
automatically creates amodel repository with the first version of the model.

Y ou must have permission to access a project in which the model is created before you can register the model.

1. Click Projectsin the left navigation pane to display the Projects page.
2. Select the project that contains the model that you want to register.

Al Registry displays all of the models under the specific project along with their source, deployment status,
replicas, memory and a drop-down function for actions that can be made pertaining to that model for deployment.

3. Click the Experiments tab in the left navigation pane and select the experiment that contains the model you want
to register.

4. Select the model you want to register.
Cloudera Al displays the Experiment Run Details page.
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admin  testl /' Experiments ' registermodeltest ' Run + O - =
v Metrics
Name Value
rmse | 0.7931640229276851
12 |2 0.10862644997792614
mae |= 0.6271946374319586
v Parameters
Name Value
alpha 0.5
11_ratio 0.5
v Tags
Name Value Actions
Add Tags
Enter | | | Enter Add
v Artifacts
¥ 3 model

[ requirements.txt
[& conda.yaml

[ model.pkl

[ python_env.yam|
@ MLmodel

Make Predictions

Register Model

B Copy Code

Predict on a Spark DataFrame:

import miflow

logged_model = 'Thome/edsw/ experiments/rkms-xkz8-144a-hv5o/6j60-k1bf-77ct-6fs4/artifacts
/maodel

# Load model as a Spark UDF.
loaded_model = miflow pyfunc.spark_udf(spark, model_uri=legged_model)

# Predict on a Spark DataFrame.
df.withColumn('predictions’, loaded_model(*column_names)).collect()

Predict on a Pandas DataFrame:

import miflow B Copy Code

5. Select the run that contains the model you want to register.
6. Select Register Model to begin the registration process.
Al Registry displays the Registry Model dialog box.
7. Enter the name of your registered model.
Y ou can a'so enter optional information for the description, version notes, and version tags.
8. Click OK to complete the registration.

Deploying a model from the Al Registry page

Y ou can deploy amodel once or more times to create different versions of the model. Y ou can also deploy a model
you created in one workbench to a different workbench.




Deploying amodel from the Al Registry page

1. Select Al Registry from the left navigation pane.
2. Select the model you want to deploy.
Al Registry displaysthe Model Version List page.
3. Select the model version you want to deploy.
Al Registry displays a side window that lists the version information. Dismiss this window to proceed.
4. Under the Actions menu, click Deploy.
5. Select the project you want to deploy to in the dialog box and click Go.
Y ou can select either the project the model islocated in or another project to deploy the model to.
Al Registry displaysthe Deploy a Model page with the detailed model information auto populated.

a t '3  Model Deployments = Deploy Model + oadmin'

Deploy a Model

Deployment Template

O Deploy model from code
@ Deploy registered model

General

* Registered Model

| ElasticnetWineModel |

* Model Version

| Version 1 |

Enable Authentication

€) Enforces model API requests to be authenticated with an APl key. @

Build

Example Input @

4
Example Output @
%A
Runtime
Editor © Kernel & Edition ® Version
Workbench ‘ Python 3.7 Standard 2022.04

Configure additional runtime options in Project Settings
modelregistrytest2

S

6. If you enable authentication and you have deployed the model to a shared project, you will need to enter an AP
key to be able to access and use the model.

7. Click OK.
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