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Overview

1.1 Function Development

Supported Runtimes

The Node.js, Java, Python, Go, C#, PHP, and custom runtimes are supported. Table
1-1 lists the supported runtimes.

(11 NOTE

You are advised to use the latest runtime version.

Table 1-1 Runtime description

Runtime Supported SDK Download Runtime
Version Link Download Link
Node.js 6.10, 8.10, 10.16, - -
and 12.13
Python 2.7 and 3.6 - Python 2.7
Runtime
Python 3.6
Runtime
NOTE
The Python
runtime has

integrated with
common third-
party SDKs listed
in Table 1-3.
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Runtime Supported SDK Download Runtime
Version Link Download Link
Java 8.0 Java SDK -
NOTE
The Java runtime
has integrated
with Object
Storage Service
(OBS) SDKs.
Go 1.8 and 1.x Go01.8.3 SDK -
Go1.x SDK
C# .NET Core CsharpSDK -
2.0, .NET Core 2.1,
and .NET Core 3.1
PHP 7.3 - -
Custom - - -

Third-Party Components Integrated with the Node.js Runtime

Table 1-2 Third-party components integrated with the Node.js runtime

application development
framework

Name Usage Version

q Asynchronous method 1.5.1
encapsulation

co Asynchronous process 46.0
control

lodash Common tool and 4.17.10
method library

esdk-obs-nodejs OBS SDK 215

express Simplified web-based 4.16.4
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Name

Usage

Version

fgs-express

Uses the Node.js
application framework to
run serverless
applications and REST
APIs in FunctionGraph
and API Gateway. This
component provides an
example of using the
Express framework to
build serverless web
applications or services
and RESTful APIs.

1.0.1

request

Simplifies HTTP
invocation and supports
HTTPS and redirection.

2.88.0

Non-Standard Libraries Integrated with the Python Runtime

Table 1-3 Non-standard libraries integrated with the Python Runtime

Library Usage Version
dateutil Date and time 26.0
processing
requests HTTP library 2.7.0
httplib2 HTTP client 0.10.3
numpy Mathematical 1.13.1
computation
redis Redis client 2.10.5
obsclient OBS client -
smnsdk Simple Message 1.0.1
Notification (SMN)
access

Sample Project Packages

Table 1-4 provides the links for downloading the sample project packages
mentioned in this document. You can download the project packages to a local
path and upload them when creating functions.

Issue 01 (2021-08-28)
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Table 1-4 Download links of the sample project packages

Function

Project Package

Node.js function

fss_examples_nodejs6.10.zip

Python function

fss_examples_python2.7.zip

Java function

fss_example_java8.jar

Go function

fss_examples_go1.8.zip

C# function

fss_example_csharp2.0 and
fss_example_csharp2.1

PHP function

fss_examples_php7.3.zip

CLI

FunctionGraph provides the command line interface (CLI) for managing functions,
triggers, and aliases, and invoking functions. CLI can run on a 64-bit Linux OS, 64-
bit Windows OS, or macOS. Table 1-5 provides the download links and MD5

verification codes for the CLI.

Table 1-5 Download links of the CLI

(0

Download Link

MD5 Verification Code

Linux

CLI for Linux

5d6332f839749ef80547f1b8561df9d3

Windows

CLI for Windows

73607b2fe289293ab49f17a0b4f61cf5

macOS

CLI for macOS

94d5667472a7f4f696d12e7834503229

HSS

Huawei Serverless Sandbox (HSS) is used to test functions locally, verify Huawei
Serverless Application Model (HSAM) templates, and generate valid sample

payloads for different event sources. Table 1-6 provides the download links and
MDS5 verification codes for the HSS.

Table 1-6 Download links for the HSS

oS

Download Link

MD5 Verification Code

Linux

HSS for Linux

e€70816fef93cf854c8c7d350e4a
4a371

macOS

HSS for macOS

54b18c96e662f0b31a68b5967¢
f59f18
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(o)) Download Link MD5 Verification Code
Windows HSS for Windows 30b1184db23f250530c0794d7
7fafo937

1.2 Supported Event Sources

SMN

DMS

APl Gateway

OBS

DIS

This section describes the cloud services that can be configured as event sources
for your FunctionGraph functions. After you preconfigure the event source
mapping, these event sources automatically invoke the relevant function when
detecting events.

Simple Message Notification (SMN) sends messages to email addresses, mobile
phones, or HTTP/HTTPS URLs. If you create a function with an SMN trigger,
messages published to a specified topic will be passed as a parameter (SMN
example event) to invoke the function. Then, the function processes the event,
for example, publishing messages to other SMN topics or sending them to other
cloud services. For details, see Using an SMN Trigger.

Distributed Message Service (DMS) is a message queuing service that enables
communication between distributed applications. If you create a function with a
DMS trigger, messages automatically polled from a specified queue will be passed
as a parameter (DMS example event) to invoke the function. For details, see
Using a DMS Trigger.

API Gateway is an API hosting service that helps enterprises to build, manage, and
deploy APIs at any scale. With APl Gateway, your function can be invoked through
HTTPS by using a custom REST APl and a specified backend. You can map each
API operation (such as, GET and PUT) to a specific function. APl Gateway invokes
the relevant function when an HTTPS request (APl Gateway example event) is
sent to the API backend. For details, see Using an APIG Trigger.

Object Storage Service (OBS) is a stable, secure, efficient, and easy-to-use cloud
storage service. You can create a function to process OBS bucket events, for
example, creating and deleting objects. When an image is uploaded to a specified
bucket, OBS invokes the function to read the image and create a thumbnail. For
details, see Using an OBS Trigger.

Data Ingestion Service (DIS) can ingest large amounts of data in real time. You
can create a function to automatically poll a DIS stream and process all new data

Issue 01 (2021-08-28) Copyright © Huawei Technologies Co., Ltd. 5
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records, such as website click streams, financial transactions, social media streams,
IT logs, and location-tracking events (DIS example event). FunctionGraph
periodically polls the stream for new data records. For details, see Using a DIS
Trigger.

Timer

You can schedule a timer (timer example event) to invoke your code based on a
fixed rate of minutes, hours, or days or a cron expression. For details, see Using a
Timer Trigger.

LTS

Log Tank Service (LTS) collects and stores logs, allowing you to query them in real
time. If you create a function with an LTS trigger, subscribed logs collected by LTS
will be passed as a parameter (LTS example event) to invoke the function. Then,
the function processes or analyzes the logs, or loads the logs to other systems. For
details, see Using an LTS Trigger.

CTS

Cloud Trace Service (CTS) collects operation records of subscribed cloud resources.
If you create a function with a CTS trigger, collected operation records of specified
cloud services will be passed as a parameter (CTS example event) to invoke the
function. Then, the function analyzes and processes key information in the
operation records, automatically recovers system or network modules, or reports
alarms to service personnel by SMS or email. For details, see Using a CTS Trigger.

DDS

Document Database Service (DDS) is a MongoDB-compatible database service
that provides a variety of functions including DB instance creation with a few
clicks, scaling, disaster recovery, backup, restoration, and monitoring. If you create
a DDS trigger for a function, any updates to the specified database table will
trigger the function. For details, see Using a DDS Trigger.

DMS for Kafka

DMS for Kafka is a message queuing service that provides Kafka premium
instances. If you create a Kafka trigger for a function, when a message is sent to a
Kafka instance topic, FunctionGraph will retrieve the message and trigger the
function to perform other operations. For details, see Using a Kafka Trigger.

Cloud Eye

Cloud Eye is a multi-dimensional resource monitoring platform. FunctionGraph is
interconnected with Cloud Eye to report metrics, allowing you to view function
metrics and alarm messages through Cloud Eye. For more information about
metrics, see Viewing Function Metrics.

Example Events
e SMN example event

Issue 01 (2021-08-28) Copyright © Huawei Technologies Co., Ltd. 6
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In the following example, the function name is test and the topic name is
serverless_Test. subject is the message header, and message is the message
body.

{
"record": [{
"event_version": "1.0",
"smn": {
"message_attributes": null,
"subject": "This is the message title of smn trigger",
"message_id": "a5dbd701d70d4ac2a153e7dd6ddob601",
"topic_urn": "urn:smn:xx-Xxxxx-
x:bb8695913bb74682b9ca82a8803b60d8:serverless_Test",
"type": "notification",
"message": "This is the message body of smn trigger",
"timestamp": "2017-11-15T04:02:24Z"
I
"event_source": "smn",
"event_subscription_urn": "urn:fss:xx-xxxxx-
xxx:bb8695913bb74682b9ca82a8803b60d8:function:default:obsTrigger-Test1:latest"
P
"functionname": "test",
"requestld": "7c307f6a-cf68-4e65-8be0-4c77405a1b2c",
"timestamp": "Wed Nov 15 2017 12:00:00 GMT+0800 (CST)"

}

DMS example event

In the following example, the function name is test. Messages is the message
body, which includes Body and Attributes. The event also includes a queue ID
and consumer group ID.

{
"Tag": "latest",
"QueuelD": "48d11a53-e498-4964-84a2-aaa56442d5ca",
"ConsumerGrouplD": "g-61d9d290-7dae-4144-9ce7-00b9f159cdbe",
"Messages": [{
"Body": "This is dms trigger body",
"Attributes": {
"dmstrigger": "dmstrigger",
"dmstrigger2": "dmstrigger"
}
P
"functionname": "test",
"requestld": "57453335-ccf7-4d43-8639-79d108158749",
"timestamp": "Wed Nov 15 2017 14:26:10 GMT+0800 (CST)"

}
AP| Gateway example event

(10 NOTE

When a function is invoked due to an APl Gateway event, the request body is
encrypted by default.

"httpMethod": "GET",  //Request method

"path": "/test/hello", //Request path

"pathParameters": { //Path parameters
"proxy": "hello"

}

queryStringParameters": { //Query parameters

"name": "me"

}I
"headers": { //Request header

Issue 01 (2021-08-28)
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"x-stage": "RELEASE",
"Host": "3f96e175-d5e4-4d4b-ae7e-f6d264e63b23-apigw.xx-xxx-x.xxx.com",
"User-Agent": "lua-resty-http/0.10 (Lua) ngx_lua/10008",

I
"body": "...", //Request body
"isBase64Encoded":false/true, //Indicates whether the request body is encoded using
Base64.
"requestContext": {
"stage": "test", //Environment name
"requestld": "dd4337362c02c7d77299e78781beb4b1",
"apild": "41b45ea3-70b5-11e6-b7bd-69b5aaebc7d9"

b
}

The function returns characters strings by using the following structure.
{

"isBase64Encoded": true|false,
"statusCode": httpStatusCode,
"headers": {"headerName":"headerValue",...},
"body": "..."
}

DIS example event

In the following example, the stream name is dis-swtest. This example shows
the format of a request received by a function associated with the DIS trigger.

{
"ShardID": "shardld-0000000000",

"Message": {

"next_partition_cursor":
"eyJnZXRJAGVyYXRvclBhcmFtljp7InNOcmVhbSTuYW1lljoiZGlzLXN3dGVzdClIsInBhcnRpdGlvbi
1pZCI6InNoYXJkSWQtMDAWMDAWMDAWMCIsImN1cnNvci10eXBLjoiVEITVIIT1JJWK9Oliwi
c3RhcnRpbmctc2VxdWVuY2UtbnVtYmVyljoiNCIOLCINZW5lcmFOZVRpbWVzdGFtcCI6EMTUwW
OTYwNjM5MjE5MX0",

"records": [{

"partition_key": "shardld_0000000000",
"data": "PEJ1ZmZlcj48L0J1ZmZlcj4=",
"sequence_number": "0"

"partition_key": "shardld_0000000000",
"data": "PEJ1ZmZIlcj48L0J1ZmZlcj4=",
"sequence_number": "1"

"partition_key": "shardld_0000000000",
"data": "PEJ1ZmZIlcj48L0J1ZmZlcj4=",
"sequence_number": "2"

"partition_key": "shardld_0000000000",
"data": "PEJ1ZmZIlcj48L0J1ZmZlcj4=",
"sequence_number": "3"

3

"millis_behind_latest™: ""

}

Tag": "latest",
"StreamName": "dis-swtest"

}
Timer example event

Issue 01 (2021-08-28)
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"version": "v1.0",

"time": "2006-01-02T15:04:05-07:00", // Local time

"trigger_type": "TIMER", // Trigger type

"trigger_name": " Trigger name"

"user_event": "User-defined event' //Event configured when the timer trigger is created

}

LTS example event
{

"lts": {

"data":
"eyJsb2dzljpbintcim1lc3NhZ2VcljpcljlwMTgtMDYtMjYvMTg6NDA6NTMgWOLORIOgW2Nvbm
ZpZy5nbzo3MI0gU3VjY2Vzc2Z1bGx5IGxvYWRIZCBNZWS5lcmFsIGNvbmZpZ3VyYXRpb24gZml
sZVxcclxcblwil FwidGUZVwiOjETMzAWMDK2NTMwNTksXCJob3NOX25hbWVcljpcimVjcy10Z
XNOYWdlbnQubm92YWxvY2FsXCIsXCJpcFwiOlwiMTkyLjE20C4xLjk4XCIsXCIwYXRoXCI6XClv
dXNyL2xvY2FsL3RIbGVzY29wZS9sb2cvY29tbWOuLmxvZ 1wiLFwibGOnX3VpZFwiOlwiNjYzZD
Y5MzAtNzkyZCOXMWUA4LThiMDgtMjg2ZWQOODhjZTcwXClIsXCJsaW5IX25vXCI6NjE1fSIsIntcl
m1lc3NhZ2VcljpcljlwMTgtMDYtMjYvMTg6NDAGNTMgW1dSTI0gW2NvbmZpZy5nbzo4MIOg
VGhlIHByb2plY3RJZCBvciBpbnNOYWS5jZULkIGOMIGNVbmZpZy5qc29ulGlzIG5vdCBjb25zaXNO
ZW50IHdpdGggbWVOYWRhdGESIHVzZSBtZXRhZGFOYS5cXG5clixcInRpbWVcljoxNTMwMDA
5NjUzMDUS5LFwiaG9zdFOuYW1IXCI6XCILY3MtdGVzdGFnZW50Lm5vdmFsb2NhbFwiLFwiaXB
cljpcljE5Mi4xNjguMS450FwiLFwicGF0aFwiOlwiL3Vzci9sb2NhbC90ZWxlc2NvcGUvbGIONnL2N
vbW1vbi5sb2dclixclmxvZ191aWRcljpcljY2M2Q2O0TMwLTc5MmQtMTFLOCO04YjA5LTIANmMVk
NDg4Y2U3MFwiLFwibGluZV9ub1wiOjYxNnOiLCI7XCItZXNzYWdIXCI6XCIgSW4gY29uZi5qc29
uLCBwcm9gZWNOSWQgaXMgW10sIGluc3RhbmNISWQgaXMgW10ulETIdGFEYXRhIGlzIHSO
NTQzMjkzYSO01YjJiLTQOYzQtYjdhMC1kZTIXOGY3Zj)mYTYgNjl4AMGUxNzBiZDkzNGY2MGEOZ
Dg1MWNMNWNhMDUxMjkglH1cXHJcXG5clixcInRpbWVcljoxNTMwMDASNjUzMDU5LFwia
G9zdF9uYW1IXCI6XCILY3MtdGVzdGFnZW50Lm5vdmFsb2NhbFwiLFwiaXBcljpcljE5SMi4xNjgu
MS450FwiLFwicGFO0aFwiOlwiL3Vzci9sb2NhbC90ZWxlc2NvcGUvbGInL2NvbW1vbi5sb2dclix
cImxvZ191aWRcljpcljY2M2Q20TMwLTc5MmQtMTFLOC04YjBhLTIANmVkNDg4Y2U3MFwiLF
wibGluZV9ub1wiOjYxN30iXSwib3duzXIiOil2MjgwZTE3MGJKOTMOZjYWYTRKODUXY2Y1Y2E
WNTEyOSIsImxvZ19ncm91cF9pZCI6ljk3YTIkMjgOLTQONDgtMTFIOC04ZmEOLTI4ANmMVKNDg4
Y2U3MClIsImxvZ190b3BpY19pZCI6IjFhOTY3NWE3LTcANGQtMTFIOCO05ZjcwLTI4ANmVKkNDg4
Y2U3MCJ9"

}

}

CTS example event
{
"cts": {
"time": "2018/06/26 08:54:07 GMT+08:00", //Timestamp of the sender
"user": { //Information about the user that initiates the request
"name": "userName",
"id": "5b726c4fbfd84821ba866bafaaf56aax",
"domain": {
"name": "domainName",
"id": "b2b3853af40448fcb9e40dxj89505ba"

}
%
"request": {}, //Content of the trace request

"response": {}, //Content of the trace response

"code": 204, //Trace response codes, such as, 200 or 400

"service_type": "FunctionGraph", //Name of the sender in abbreviated form, such as
VPC and ECS

"resource_type": "graph", //Resource type of the sender, such as VM and VPN

"resource_name": "workflow-2be1", //Resource name, for example, the name of a
VM on Elastic Cloud Server (ECS)

"resource_id": "urn:fgs:xx-xxx-x:
2d1d891d93054bbaa69b9e866c0971ac:graph:workflow-2be1", //Resource ID, for example,
the ID of a VM on ECS

"trace_name": "deleteGraph", //Trace name, such as startServer and shutDown

"trace_type": "ConsoleAction", //Type of the trace source, such as ApiCall
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"record_time": "2018/06/26 08:54:07 GMT+08:00", //Time when CTS receives the trace
"trace_id": "69be64a7-0233-11e8-82e4-e5d37911193e", //Trace ID
"trace_status": "normal"
}
}

e DDS example event
{
"records": [

{

"event_source": "dds",
"event_name": "insert",
"region": "XX-XXxxx-Xx",
"event_version": "1.0",
"dds": {
"size_bytes": "100",
"token": {
" data™:
"825D8C2F4D0000001529295A100474039A3412A64BA89041DC952357FB4446645F696400
645D8C2F8E5BECCB6CF5370D6A0004"

}

full_document": {
"id™ {
"$oid": "5d8c2f8e5beccb6cf5370d6a"
T
"name": "dds",
"age": {
"$numberDouble": "52.0"
}
}

"ns": {
"db": "functiongraph",
"coll": "person”
}
%
"event_source_id": "e6065860-f7b8-4cca-80bd-24ef2a3bb748"
}
1
}

e Kafka example event
{
"event_version": "v1.0",
"event_time": 1576737962,
"trigger_type": "KAFKA",
"region": "Xx-xxxx-x",
"messages": [
"kafka message1",
"kafka message2",
"kafka message3",
"kafka message4",
"kafka message5"
1
"instance_id": "81335d56-b9fe-4679-ba95-7030949cc76b",
"topic_id": "topic-test"

Issue 01 (2021-08-28) Copyright © Huawei Technologies Co., Ltd. 10
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1.3 Function Project Packaging Rules

Packaging Rules

In addition to inline code editing, you can create a function by uploading a local
ZIP file or JAR file, or uploading a ZIP file from Object Storage Service (OBS).
Table 1-7 describes the rules for packaging a function project.

Table 1-7 Function project packaging rules

Runtime

JAR File

ZIP File

ZIP File on OBS

Node.js

Not supported.

e |f the function
project files are
saved under the
~/Code/ directory,
select and
package all files
under this
directory to ensure
that the function
handler is under
the root directory
after the ZIP file is
decompressed.

e |[f the function
project uses third-
party
dependencies,
package the
dependencies into
a ZIP file, and
import the ZIP file
on the function
code page.
Alternatively,
package the third-
party
dependencies and
the function
project files
together.

Compress
project files into
a ZIP file and
upload it to an
OBS bucket.
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Copyright © Huawei Technologies Co., Ltd.

11



FunctionGraph
Developer Guide

1 Overview

Runtime

JAR File

ZIP File

ZIP File on OBS

PHP

Not supported.

If the function
project files are
saved under the
~/Code/ directory,
select and
package all files
under this
directory to ensure
that the function
handler is under
the root directory
after the ZIP file is
decompressed.

If the function
project uses third-
party
dependencies,
package the
dependencies into
a ZIP file, and
import the ZIP file
on the function
code page.
Alternatively,
package the third-
party
dependencies and
the function
project files
together.

Compress
project files into
a ZIP file and
upload it to an
OBS bucket.
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Runtime

JAR File

ZIP File

ZIP File on OBS

Python 2.7

Not supported.

If the function
project files are
saved under the
~/Code/ directory,
select and
package all files
under this
directory to ensure
that the function
handler is under
the root directory
after the ZIP file is
decompressed.

If the function
project uses third-
party
dependencies,
package the
dependencies into
a ZIP file, and
import the ZIP file
on the function
code page.
Alternatively,
package the third-
party
dependencies and
the function
project files
together.

Compress
project files into
a ZIP file and
upload it to an
OBS bucket.
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Runtime

JAR File

ZIP File

ZIP File on OBS

Python 3.6

Not supported.

e |[f the function
project files are
saved under the
~/Code/ directory,
select and
package all files
under this
directory to ensure
that the function
handler is under
the root directory
after the ZIP file is
decompressed.

e If the function
project uses third-
party
dependencies,
package the
dependencies into
a ZIP file, and
import the ZIP file
on the function
code page.
Alternatively,
package the third-
party
dependencies and
the function
project files
together.

Compress
project files into
a ZIP file and
upload it to an
OBS bucket.

Java 8

If the function
does not
reference third-
party
components,
compile only the
function project
files into a JAR
file.

If the function
references third-party
components, compile
the function project
files into a JAR file,
and compress all
third-party
components and the
function JAR file into
a ZIP file.

Compress
project files into
a ZIP file and
upload it to an
OBS bucket.
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Runtime JAR File ZIP File ZIP File on OBS
Go 1.8 Not supported. Compress project Compress
files into a ZIP file, project files into
and ensure that the a ZIP file and
name of the dynamic | upload it to an
library file is OBS bucket.
consistent with the
handler plugin name.
For example, if the
name of the dynamic
library file is
testplugin.so, set the
handler plugin name
to
testplugin.Handler.
Handler indicates
the function handler.
Go 1.x Not supported. Zip the compiled file | Compress
and ensure that the project files into
name of the binary a ZIP file and
file is consistent with | upload it to an
that of the handler. OBS bucket.
For example, if the
name of the binary
file is Handler, set
the name of the
handler to Handler.
C# Not supported. Compress project Compress
files into a ZIP file. project files into
The ZIP file must a ZIP file and
contain the following | upload it to an
files: OBS bucket.
Project_name.deps.js
on, Project_ name.dll,
Project_name.runtim
econfig.json,
Project_name.pdb,
and
HC.Serverless.Functi
on.Common.dll.
Custom Not supported. Compress project Compress
files into a ZIP file. project files into
The ZIP file must a ZIP file and
contain a bootstrap upload it to an
file. OBS bucket.
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e Example directory of a Nods.js project package
Example.zip Example project package
|--- lib Service file directory
|--- node_modules NPM third-party component directory
|--- index.js .js handler file (mandatory)
|--- package.json NPM project management file
e Example directory of a PHP project package
Example.zip Example project package
|--- ext Extension library directory
|--- pear PHP extension and application repository
|--- index.php PHP handler file
e Example directory of a Python project package
Example.zip Example project package
|--- com Service file directory
|--- PLI Third-party dependency PLI directory
|--- index.py .py handler file (mandatory)
|--- watermark.py .py file for image watermarking
|--- watermark.png Watermarked image
e Example directory of a Java project package
Example.zip Example project package
|--- obstest.jar Service function JAR file
|--- esdk-obs-java-3.20.2.jar Third-party dependency JAR file
|--- jackson-core-2.10.0.jar Third-party dependency JAR file
|--- jackson-databind-2.10.0.jar Third-party dependency JAR file
|--- log4j-api-2.12.0.jar Third-party dependency JAR file
|--- log4j-core-2.12.0.jar Third-party dependency JAR file
|--- okhttp-3.14.2. jar Third-party dependency JAR file
|--- okio-1.17.2.jar Third-party dependency JAR file
e Example directory of a Go project package
Example.zip Example project package
|--- testplugin.so Service function package
e Example directory of a C# project package
Example.zip Example project package
|--- fssExampleCsharp2.0.deps.json File generated after project compilation
|--- fssExampleCsharp2.0.dll File generated after project compilation
|--- fssExampleCsharp2.0.pdb File generated after project compilation
|--- fssExampleCsharp2.0.runtimeconfig.json File generated after project compilation
|--- Handler Help file, which can be directly used
|--- HC.Serverless.Function.Common.dll .dll file provided by FunctionGraph
e Custom
Example.zip Example project package
|--- bootstrap Executable boot file

1.4 Referencing DLLs in Functions

By default, the root directory and the lib folder in this directory have been
configured in the LD_LIBRARY_PATH environment variable. You only need to
add dynamic link libraries (DLLs) here.

You can directly modify the LD_LIBRARY_PATH variable in the code.

If the dependent .so file is stored in a non-root directory, specify the directory
in the LD_LIBRARY_PATH variable on the Configuration tab page.

In the following example, /opt/function/code indicates the project directory
of the function code.

Issue 01 (2021-08-28)
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Key Value Operation
LD_LIBRARY_PATH Jopt/function/code/xix Delete

@ Add Environment Variable

e If a library in a mounted file system is used, specify its directory in the
LD_LIBRARY_PATH variable on the Configuration tab page.
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2.1 What Is Initializer?

Introduction

An initializer is a logic entry for initializing functions. For a function with an
initializer, FunctionGraph invokes the initializer to initialize the function and then
invokes the handler to process function requests. For a function without an
initializer, FunctionGraph only invokes the handler to process function requests.

Application Scenarios

FunctionGraph executes a function in the following steps:

AN =

5.

Allocate container resources to the function.
Download the function code.

Use the runtime to load the function code.
Initialize the function.

Process the function request and return the result.

Steps 1, 2, and 3 are performed during a systematic cold start, ensuring a stable
latency through proper resource scheduling and process optimization. Step 4 is
performed during an application-layer cold start in complex scenarios, such as
loading large models for deep learning, building database connection pools, and
loading function dependencies.

To reduce the latency caused by an application-layer cold start, FunctionGraph
provides the initializer to identify function initialization logic for proper resource
scheduling.

Benefits of the Initializer

Function initialization and request processing are isolated to enable clearer
program logic and structure better and higher-performance code.

Smooth function upgrade prevents performance loss caused by cold start
initialization on the application layer. After new function instances are started,

Issue 01 (2021-08-28)
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FunctionGraph automatically executes the initialization logic and then
processes requests.

The overhead of application layer initialization is identified to accurately
determine when resource scaling will be performed and how many resources
will be required. This feature makes request latency more stable when the
application load increases and more function instances are required.

If there are continuous requests and the function is not updated, the system
may still reclaim or update existing containers. Although no code starts on
the platform side, there are cold starts on the service side. The initializer can
be used to ensure that requests can be processed properly.

Features of the Initializer

The initializer of each runtime has the following features:

No custom parameters

The initializer does not support the definition of custom parameters, but only
uses the variables in context for logic processing.

No return values
No values will be returned for initializer invocation.
Initialization timeout

You can set an initialization timeout (< 300s) different from the timeout for
invoking the handler.

Time for execution

Function instances are processes that execute function logic in a container
and automatically scale if the number of requests changes. When a new
function instance is generated, the system invokes the initializer and then
executes the handler logic if the invocation is successful.

One-time execution

After each function instance starts, the initializer can only be executed once. If
an instance fails to execute the initializer, the instance is abandoned and
another instance is generated. A maximum of three attempts are allowed. If
the initializer is executed successfully, the instance will only process requests
upon invocation and will no longer execute the initializer again within its
lifecycle.

Naming rule

For all runtimes except Java, the initializer can be named in the format of
[File name].[Initializer name], which is similar with the format of a handler
name. For Java, a class needs to be defined to implement the predefined
initializer.

Billing
The initializer execution duration will be billed at the same rate as the
function execution duration.

2.2 Initializer Definition

This section describes how to define the initializer for the runtimes that support
inline code editing.

Issue 01 (2021-08-28)
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Node.js

Python

FunctionGraph supports the following Node.js runtimes:

e Node.js 6.1 (runtime = Node.js6)
e Node.js 8.9 (runtime = Node.js8)
e Nodejs10.16(runtime = Node.js10)
e Nodejs12.13(runtime = Node.js12)

Initializer syntax:
[File name].[Initializer name]

For example, if the initializer is named index.initializer, FunctionGraph loads the
initializer function defined in the index.js file.

To use Node.js to build initialization logic, define a Node.js function as the
initializer. The following is a simple initializer:

exports.initializer = function(context, callback) {
callback(null, ");
b

e Function name

The function name exports.initializer must be the initializer function name
specified for a function.

For example, if the initializer is named index.initializer, FunctionGraph loads
the initializer function defined in the index.js file.

e context

The context parameter contains the runtime information about a function.
For example, request ID, temporary AK, and function metadata.

e callback

The callback parameter is used to return the invocation result. The signature
of this parameter is function(err, data), which is the same as that of the
common callback parameter used in Node.js. If the value of err is not null,
the function will return HandledInitializationError. The value of data is
invalid because no value will be returned for function initialization. You can
set the data parameter as null as it is set in the previous example.

FunctionGraph supports the following Python runtimes:

e Python 2.7 (runtime = python2.7)
e Python 3.6 (runtime = python3)

Initializer syntax:
[File name].[Initializer name]

For example, if the initializer is named main.my_initializer, FunctionGraph loads
the my_initializer function defined in the main.py file.

To use Python to build initialization logic, define a Python function as the
initializer. The following is a simple initializer:
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PHP

Java

def my_initializer(context):
print("hello world!")

e Function name

The function name my_initializer must be the initializer function name
specified for a function. For example, if the initializer is named
main.my_initializer, FunctionGraph loads the my_initializer function defined
in the main.py file.

L4 context

The context parameter contains the runtime information about a function.
For example, request ID, temporary AK, and function metadata.

FunctionGraph supports the following PHP runtime:
e Php 7.2 (runtime = Php7.2)

Initializer syntax:

[File name].[Initializer name]

For example, if the initializer is named main.my_initializer, FunctionGraph loads
the my_initializer function defined in the main.php file.

To use PHP to build initialization logic, define a PHP function as the initializer. The
following is a simple initializer:

<?php

Function my_initializer($context) {
echo 'hello world' . PHP_EOL;
}

>

e Function name

The function name my_initializer must be the initializer function name
specified for a function.

For example, if the initializer is named main.my_initializer, FunctionGraph
loads the my_initializer function defined in the main.php file.

e context

The context parameter contains the runtime information about a function.
For example, request ID, temporary AK, and function metadata.

FunctionGraph supports the following Java runtime:

e Java 8 (runtime = Java8)
Initializer syntax:
[Package name].[Class name].[Execution function name]

For example, if the initializer is named com.huawei.Demo.my_initializer,
FunctionGraph loads the my_initializer function defined in the com.huawei
file.

To use Java to build the initialization logic, define a Java function as the
initializer. The following is a simple initializer:
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public void my_initializer(Context context)

{

RuntimelLogger log = context.getLogger();
log.log(String.format("ak:%s", context.getAccessKey()));
}

Function name

The function name my_initializer must be the initializer function name
specified for a function.

For example, if the initializer is named com.huawei.Demo.my_initializer,
FunctionGraph loads the my_initializer function defined in the com.huawei
file.

context

The context parameter contains the runtime information about a function.
For example, request ID, temporary AK, and function metadata.
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Developing Functions

3.1 Developing Functions in Node.js

Function Syntax

(11 NOTE

You are advised to use Node.js 12.13.
e Node.js 6.10
Use the following syntax when creating a handler function in Node.js 6.10:

export.handler = function(event, context, callback)

handler: name of the function that FunctionGraph invokes to execute
your code. The name must be consistent with that you define when
creating a function.

event: event parameter defined for the function. The parameter is in
JSON format.

context: runtime information provided for executing the function. For
details, see SDK APIs.

callback: used to return the defined err and message information to the
frontend. The general syntax is callback(err, message). You can define
the error or message content, for example, a character string.

Function handler: index.handler.

The function handler is in the format of [File name].[Function name]. For
example, if you set the handler to index.handler in your function, as
shown in Figure 3-1, FunctionGraph will load the handler function
defined in the index.js file.
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Figure 3-1 Handler of a Node.js function

Runtime Node js 6.10 -

earn how to develop functions in Node js

* Handler index_handler

Code Entry Mode Upload ZIP file Upload file from OBS
e Node.js 8.10, Node.js 10.16, and Node.js 12.13

Node.js 8.10, Node.js 10.16, and Node.js 12.13 are compatible with the APIs of
Node.js 6.10, and supports an async handler.

exports.handler = async (event, context, callback [optional]) => { return data;}
Responses are output through return.

SDK APIs

Table 3-1 describes the context methods provided by FunctionGraph.

Table 3-1 Context methods

Method Description

getRequestID() Obtains a request ID.

getRemainingTimelnMilliSeconds () Obtains the remaining running time of
a function.

getAccessKey() Obtains the AK (valid for 24 hours) of

an agency. If you use this method, you
need to configure an agency for the
function.

getSecretKey() Obtains the SK (valid for 24 hours) of
an agency. If you use this method, you
need to configure an agency for the

function.
getUserData(string key) Uses keys to obtain the values passed
by environment variables.
getFunctionName() Obtains the name of a function.
getRunningTimelnSeconds () Obtains the timeout of a function.
getVersion() Obtains the version of a function.
getMemorySize() Obtains the allocated memory.
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Method Description

getCPUNumber() Number of CPU millicores used by the
function (1 core = 1000 millicores).

The value of this field is proportional
to that of MemorySize. By default,
100 CPU millicores are required for
128 MB memory. The number of CPU
millicores is calculated as follows:
Memory/128 x 100 + 200 (basic CPU

millicores).

getProjectID() Obtains a project ID.

getPackage() Obtains a function group, that is, an
app.

getToken() Obtains the token (valid for 24 hours)

of an agency. If you use this method,
you need to configure an agency for
the function.

getLogger() Obtains the logger method provided
by the context and returns a log
output class. Logs are output in the
format of 7ime-Request ID- Content by
using the info method.

For example, use the info method to
output logs:

logg = context.getLogger()

logg.info("hello")

Results returned by using the getToken(), getAccessKey(), and getSecretKey()
methods contain sensitive information. Exercise caution when using these
methods.

Developing a Node.js Function
Perform the following steps to develop a Node.js function:

Step 1 Create a function project.

1.  Write the code for printing the context and event.

Open the text editor, compile a HelloWorld function, and save the code file as
helloworld.js. The code is as follows:
var return_helloworld = function (event, context) {

const function_name = context.getFunctionName();
const function_version = context.getVersion();
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const package = context.getPackage();
const eventKey = event['key'];
const logger = context.getLogger();
logger.info(JSON.stringify ({
function_name,
function_version,
package,
eventKey
N
}

module.exports = {
print: return_helloworld

%

2. Define a FunctionGraph function.
Open the text editor, define a function, and save the function file as index.js
under the same directory as the helloworld.js file. The function code is as
follows:

var h = require('./helloworld.js');

exports.handler = function (event, context, callback) {
h.print(event, context);
callback(null, JSON.stringify(event));

}
(11 NOTE

1. If the first parameter returned by callback is not null, the function execution fails and
the HTTP error message defined in the second parameter is returned.

2. FunctionGraph can return only the following types of values:
null: The HTTP response body is empty.
[1byte: The content in this byte array is the body of an HTTP response.
string: The content in this string is the body of an HTTP response.

Other: FunctionGraph returns a value for JSON encoding, and uses the encoded object
as the body of an HTTP response. The Content-Type header of the HTTP response is set
to application/json.

Step 2 Package the project files.

After creating the function project, you get the following directory. Select all files
under the directory and package them into the fss_examples_nodejs6.10.zip file,
as shown in Figure 3-2.
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Figure 3-2 Packaging the project files
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2| Recent Places Er=D
Edit
= Libraries Open with Command Prompt
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M Computer

i DataDisk (D:) Compress to "Code.rar” and email
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Send to 3

Cut
Copy

Create shortcut

NOTICE

In this example, the function project files are saved under the ~/Code/ directory.
Select and package all files under the directory to ensure that the index.js file, the
handler of your FunctionGraph function, is under the root directory when the ZIP
file is decompressed.

Step 3 Create a FunctionGraph function and upload the code package.

Log in to the FunctionGraph console, create a Node.js function, and upload the
fss_examples_nodejs6.10.zip file, as shown in Figure 3-3.
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Figure 3-3 Uploading the code package
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(11 NOTE

text, callback) {
o 2
callback(null, JSON.stringify(event));
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1. The index of the handler must be consistent with the file name of your function,
because the file name will help to locate the function file.

2. The handler is a function name, which must be consistent with that defined in the

index.js file.

3. After you upload the fss_examples_nodejs6.10.zip file to OBS, when the function is
triggered, FunctionGraph decompresses the file to locate the function file through index
and locate the function defined in the index.js file through handler, and then executes

the function.
Step 4 Test the function.

1. Create a test event.

On the function details page that is displayed, choose Select test event >
Configure test event. Configure the test event information, as shown in

Figure 3-4, and then click Save.
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Figure 3-4 Configuring a test event

Configure Test Event :

Learn more

Configure Test Event Create new test event
Event Template blank-template v
* Event Name test

@ The test event is displayed in plain text. Exercise caution to prevent information leakage.

1 {"Function”: "hello™}

2. On the function details page, select the configured test event, and click Test.

Step 5 View the function execution result.

The function execution result consists of three parts: function output (returned by

callback), summary, and logs (output by using the console.log or getLogger()
method), as shown in Figure 3-5.

Figure 3-5 Test result

~ Details

Function Output

{"Function"hello"}

Summary
Request ID: 1a979b82-e422-4eca-9412-9425fbe3%eaa Memory Configured:  128MB
Execution Duration: ~ 5.628ms Memory Used 83.168MB
Billed Duration 100ms

Log Output (up t
2018-06-19 18:43:36.232+08:00 Start request '1a879b82-e422-deca-9412-9425Fbe3geaa’
helloworld

2018-06-19 18:43:36.237+08:00 Finish request '1a079b82-e422-deca-9412-9425fbe3geaa’, duration: 5.628ms, billing duration: 10ems, memory used: 83.168MB

----End

Execution Result

The execution result consists of the function output, summary, and log output.
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Table 3-2 Description of the execution result

Parame
ter

Successful Execution

Failed Execution

Functio
n
Output

The defined function output
information is returned.

A JSON file that contains
errorMessage and errorType is

returned. The format is as follows:
{

"errorMessage": "",
"errorType":"",

errorMessage: Error message
returned by the runtime.

errorType: Error type.

Summa
ry

Request ID, Memory
Configured, Execution
Duration, Memory Used,
and Billed Duration are
displayed.

Request ID, Memory Configured,
Execution Duration, Memory Used,
and Billed Duration are displayed.

Log
Output

Function logs are printed. A
maximum of 4 KB logs can
be displayed.

Error information is printed. A
maximum of 4 KB logs can be
displayed.

Example of the function output when a function fails to be executed:

{

"errorMessage": "Unexpected identifier (./index.js:31)",
"errorType": "SyntaxError"

Example of the log output when a function fails to be executed:

2020-07-14 10:29:10.375+08:00 Start invoke request '2a02e0e7-faa8-49aa-be15-d1c4cf0c7069', version:

latest

2020-07-14 10:29:10.381+08:00 2a02e0e7-faa8-49aa-be15-d1c4cf0c7069 Unexpected identifier (./index.js:

31)
.J/index.js:31

function_version,

VAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAY
SyntaxError: Unexpected identifier
2020-07-14 10:29:10.382+08:00 Finish invoke request '2a02e0e7-faa8-49aa-be15-d1c4cf0c7069' (invoke
Failed), duration: 6.632ms, billing duration: 100ms, memory used: 59.777MB

3.2 Developing Functions in Python

Function Syntax

(11 NOTE

You are advised to use Python 3.6.

FunctionGraph supports Python 2.7 and Python 3.6.

Syntax for creating a handler function in Python:
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def handler (event, context)

e handler: name of the function that FunctionGraph invokes to execute your
code. The name must be consistent with that you define when creating a
function.

e event: event parameter defined for the function. The parameter is in JSON
format.

e Context: runtime information provided for executing the function. For details,
see SDK APIs.

SDK APIs

Table 3-3 describes the context methods provided by FunctionGraph.

Table 3-3 Context methods

Method Description

getRequestID() Obtains a request ID.

getRemainingTimelnMilliSeconds () Obtains the remaining running time of
a function.

getAccessKey() Obtains the AK (valid for 24 hours) of

an agency. If you use this method, you
need to configure an agency for the
function.

getSecretKey() Obtains the SK (valid for 24 hours) of
an agency. If you use this method, you
need to configure an agency for the

function.
getUserData(string key) Uses keys to obtain the values passed

by environment variables.
getFunctionName() Obtains the name of a function.
getRunningTimelnSeconds () Obtains the timeout of a function.
getVersion() Obtains the version of a function.
getMemorySize() Obtains the allocated memory.
getCPUNumber() Number of CPU millicores used by the

function (1 core = 1000 millicores).

The value of this field is proportional
to that of MemorySize. By default,
100 CPU millicores are required for
128 MB memory. The number of CPU
millicores is calculated as follows:
Memory/128 x 100 + 200 (basic CPU
millicores).

getProjectID() Obtains a project ID.

Issue 01 (2021-08-28) Copyright © Huawei Technologies Co., Ltd. 31



FunctionGraph

Developer Guide 3 Developing Functions
Method Description
getPackage() Obtains a function group, that is, an
app.
getToken() Obtains the token (valid for 24 hours)

of an agency. If you use this method,
you need to configure an agency for
the function.

getLogger() Obtains the logger method provided
by the context and returns a log
output class. Logs are output in the
format of 7ime-Request ID-Content by
using the info method.

For example, use the info method to
output logs:

logg = context.getLogger()

logg.info("hello")

Results returned by using the getToken(), getAccessKey(), and getSecretKey()
methods contain sensitive information. Exercise caution when using these
methods.

Developing a Python Function

Perform the following steps to develop a Python function:

L] NOTE
Python 2.7 is used an example.

Step 1 Create a function project.

1.  Write code for printing text helloworld.

Open the text editor, compile a HelloWorld function, and save the code file as
helloworld.py. The code is as follows:
def printhello():
print 'hello world!
2. Define a FunctionGraph function.

Open the text editor, define a function, and save the function file as index.py
under the same directory as the helloworld.py file. The function code is as
follows:

import json
import helloworld

def handler (event, context):
output =json.dumps(event)
helloworld.printhello()
return output
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(11 NOTE

FunctionGraph can return only the following types of values:
e None: The HTTP response body is empty.
e String: The content in this string is the body of an HTTP response.

e Other: For a value rather than None or String, FunctionGraph encodes the value in
JSON, and uses the encoded object as the body of an HTTP response. The Content-Type
header of the HTTP response is set to application/json.

Step 2 Package the project files.

After creating the function project, you get the following directory. Select all files
under the directory and package them into the fss_examples_python2.7.zip file,
as shown in Figure 3-6.

Figure 3-6 Packaging the project files

@l\.u‘)9| . » Computer » DataDisk (D:) » Code

File Edit View Tools Help

Organize * || Open New folder

&
. = Name Date modified Type Size
- Favorites i

M Desktop || helloworld.py 2017/12/715:39 PY File 1KB
& Downloads index.py 2N17 M 2/7 15,00 Ow Cile 1 KB
5] Recent Places Scan for Viruses...

[[d Addte PractiCount and Invoice (Business)
3 Libraries [id Count with PractiCount and Inveice (Business)

= g Add to archive...
j Documents :

=  Addto "Coderar’

J Music =
& Pictures E Compress and email...
E Videos E Compress te "Coderar” and email
Encrypt Office Document
1% Computer Decrypt Office Document

£ Local Disk (C:)
s DataDisk (D)

View Document Permission

Send te 4
€l Network Cut

Copy

Create shortcut
Delete

Rename

Properties

NOTICE

e In this example, the function project files are saved under the ~/Code/
directory. Select and package all files under the directory to ensure that the
index.py file, the handler of your FunctionGraph function, is under the root
directory when the ZIP file is decompressed.

e When you write code in Python, do not name your package with the same
suffix as a standard Python library, such as json, lib, and os. Otherwise, an error
will be reported indicating a module loading failure.
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Step 3 Create a FunctionGraph function and upload the code package.

Log in to the FunctionGraph console, create a Python function, and upload the
fss_examples_python2.7.zip file, as shown in Figure 3-7.

Figure 3-7 Uploading the code package

Create Function | <BgacktoFunctionList

Template Create from scratch Select template

FunctionName  myFunction_Python

[2 CAUsery00405162\AppDate\Local Temp\RarSDRad121\indexpy - Notepad

Run Plugins

|mglas|B8EI%1E3| @

File dit Sesrch View Encoding Langusge S
Ap @ default
Agency @ Use noagency B I T R p— | =
s eamples_python2 .3 y nt
Description = e
E N 1D
A BwmctTo Test || i .. SR
OO [0+ Compute + 00k 02 > Coder [E] B fes_camples_pythori2 1.z - Z archive, unpacked sze 21 bytes
Fle Edt View Tools Hep P— e ————
O = Iy < Shureit - Newt File folder
- = U [ helloworid gy | 3B PYFie
_ Name [
Runtime Python 2.7 /Em@ o [ indexpy 168 119 PYFile
— B Desktop—— 3 fs examples_python2
e v
& p
Handler ind&handiéf

Code Entry Mode Edit code inline Upioad ZIP file Upload file from 0BS

~
fss_examples_python2.7.zip Select File

For a file larger than 50 MB, upload it from OBS.

(11 NOTE

Modified CRG32

211271539 A3FLAZS0
772771539 32860223

1. The index of the handler must be consistent with the file name of your function,

because the file name will help to locate the function file.

2. The handler is a function name, which must be consistent with that defined in the

index.py file.

3. After you upload the fss_examples_python2.7.zip file to OBS, when the function is
triggered, FunctionGraph decompresses the file to locate the function file through index
and locate the function defined in the index.py file through handler, and then executes

the function.

Step 4 Test the function.

1.

Create a test event.

On the function details page that is displayed, choose Select test event >
Configure test event. Configure the test event information, as shown in

Figure 3-8, and then click Save.
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Figure 3-8 Configuring a test event

Configure Test Event

E t to the entry point of a function. E ctio e wum
test events. Learn more

Configure Test Event Create new test event

Event Template v

blank-template

* Event Name )
apig-event-template

— dds-event-template
@ The test event is displd

dms-event-template

1 {"key": "value"} dis-event-template
smn-event-template
obs-event-template

timer-event-template

2. On the function details page, select the configured test event, and click Test.
Step 5 View the function execution result.

The function execution result consists of three parts: function output (returned by
callback), summary, and logs (output by using the console.log or getLogger()
method), as shown in Figure 3-9.

Figure 3-9 Test result

Function Output

{Function”: "hello}

Summary
Request ID: 143625ac-1621-4130-97f1-71351a7bafb Memory Configured:  128MB
Execution Duration: ~ 2.367ms Memory Used: 89.070MB
Billed Duration: 100ms.

Log Output (up 10 4 KB
2018-06-19 18:48:34.463+408:00 Start request '143625ac-1e21-4138-97f1-e71351a7bafb
Hello world!

2018-06-19 18:48:34.465+08:00 Finish request '143625ac-1e21-4130-97f1-e71351a7bafb’, duration: 2.367ns, billing duration: 168ms, memory used: 89.76MB.

--—-End

Execution Result

The execution result consists of the function output, summary, and log output.
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Table 3-4 Description of the execution result

Parame | Successful Execution Failed Execution
ter

Functio | The defined function output | A JSON file that contains

n information is returned. errorMessage, errorType, and
Output stackTrace is returned. The format is
as follows:
{
"errorMessage": "",
"errorType": "",

"stackTrace": []

}

errorMessage: Error message
returned by the runtime.

errorType: Error type.

stackTrace: Stack error information
returned by the runtime.

Summa | Request ID, Memory Request ID, Memory Configured,
ry Configured, Execution Execution Duration, Memory Used,
Duration, Memory Used, and Billed Duration are displayed.
and Billed Duration are
displayed.
Log Function logs are printed. A | Error information is printed. A
Output | maximum of 4 KB logs can maximum of 4 KB logs can be
be displayed. displayed.

Example of the function output when a function fails to be executed:

{
"errorMessage": "Syntax error in module 'index'(invalid syntax (index.py, line 5))",
"errorType": "SyntaxError",
"stackTrace": [
"File \"./index.py\", line 5",
" foriin range (1,1000000):"
]
}

Example of the log output when a function fails to be executed:

2020/07/27 14:28:14 GMT+08:00 Start invoke request '7b37809b-a086-49c9-9bfd-fdf55ec7f8d3', version:
latest
2020/07/27 14:28:14 GMT+08:00 7b37809b-a086-49¢9-9bfd-fdf55ec7f8d3 Syntax error in module
'index'(invalid syntax (index.py, line 5))
Traceback (most recent call last):
File "/opt/function/code/index.py", line 5
for i in range (1,1000000):
VAN

SyntaxError: invalid syntax

2020/07/27 14:28:14 GMT+08:00 Finish invoke request '7b37809b-a086-49c9-9bfd-fdf55ec7f8d3'(invoke
Failed), duration: 9.593ms, billing duration: 100ms, memory used: 65.000MB

3.3 Developing Functions in Java
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3.3.1 Developing Functions in Java (Using Eclipse)

Function Syntax
The following is the syntax for creating a handler function in Java:
Scope Return parameter Function name (User-defined parameter, Context)
e  Scope. It must be defined as public for the function that FunctionGraph

invokes to execute your code.

e Return parameter. user-defined output, which is converted into a character
string and returned as an HTTP response. The HTTP response is a JSON string.

e  Function name. user-defined function name.

e  User-defined parameter. FunctionGraph supports only one user-defined
parameter. For complex parameters, define them as an object and provide
data through JSON strings. When invoking a function, FunctionGraph parses
the JSON strings as an object.

e  (ontext runtime information provided for executing the function. For details,
see SDK APIs.

When creating a function in Java, define a handler in the format of [Package
namej.[Class name].[Function name].

SDK APIs
The Java SDK provides context, event, and logging APIs.

e Event APIs

Event structure definitions are added to the Java SDK. Currently, CTS, DMS,
DIS, SMN, LTS, Timer, and APIG triggers are supported. The definitions make
coding much simpler when triggers are required.

a. APIG trigger
i. APIGTriggerEvent methods

Table 3-5 APIGTriggerEvent methods

Method Description

isBase64Encoded() Checks whether the body of an
event has been encoded using
Base64.

getHttpMethod() Obtains the HTTP request
method.

getPath() Obtains the HTTP request path.

getBody() Obtains the HTTP request body.

getPathParameters() Obtains all path parameters.
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Method Description

getRequestContext() Obtains APl Gateway
configurations (returned as an
APIGRequestContext object).

getHeaders() Obtains the HTTP request

header.

getQueryStringParameters()

Obtains query parameters.

NOTE
The value of a query parameter
cannot be an array. To support an
array, customize the corresponding
event structure.

getRawBody() Obtains the content before
Base64 encryption.
getUserData() Obtains the user data set in the

APIG custom authorizer.

Table 3-6 APIGRequestContext methods

Method Description

getApild() Obtains the API ID.

getRequestld() Obtains the request ID of an API
request.

getStage() Obtains the name of the

environment in which an API
has been published.

getSourcelp()

Obtains the source IP address in
the APIG custom authorizer.

ii. APIGTriggerResponse methods

Table 3-7 APIGTriggerResponse construction methods

Method

Description

APIGTriggerResponse()

Set the following parameters:
e headers: null

e statusCode: 200

e body: "

e isBase64Encoded: false
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Method

Description

APIGTriggerResponse(statusCod
e, headers, body)

Set the value of
isBase64Encoded to false, and
use the input values of other
parameters.

APIGTriggerResponse(statusCod
e, headers, isBase64Encoded,
body)

Set the parameters in sequence.

Table 3-8 APIGTriggerResponse methods

Method

Description

setBody(String body)

Sets the message body.

setHeaders(Map<String,String>
headers)

Sets the HTTP response header
to be returned.

setStatusCode(int statusCode)

Sets the HTTP status code.

setBase64Encoded(boolean
isBase64Encoded)

Configures Base64 encoding for
the response body.

setBase64EncodedBody(String
body)

Encodes the input with Base64
and configures it in the body.

addHeader(String key, String
value)

Adds a group of HTTP headers.

removeHeader(String key)

Removes the specified header.

addHeaders(Map<String,String>
headers)

Adds multiple headers.

(11 NOTE

APIGTriggerResponse methods have the headers attribute, which can be
initialized using the setHeaders method or a constructor function with the

headers parameter.
b. DIS trigger

Table 3-9 DISTriggerEvent methods

Method

Description

getShardID()

Obtains the partition ID.

getMessage()

Obtains the DIS message body
(DISMessage structure).
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Method Description
getTag() Obtains the version of a function.
getStreamName() Obtains the stream name.

Table 3-10 DISMessage methods

Method Description

getNextPatitionCursor() Obtains the next partition cursor.

getRecords() Obtains message records
(DISRecord structure).

getMillisBehindLatest() Reserved (Currently, 0 is
returned.)

Table 3-11 DISRecord methods

Method Description
getPartitionKey() Obtains the data partition.
getData() Obtains data.
getRawData() Obtains UTF-8 data strings

decoded using Base64.

getSequenceNumber() Obtains the sequence number (ID
of each record).

c. DMS trigger

Table 3-12 DMSTriggerEvent methods

Method Description

getQueueld() Obtains the queue ID.

getRegion() Obtains the region name.

getEventType() Obtains the event type
(MessageCreated is returned).

getConsumerGroupld() Obtains the consumer group ID.

getMessages() Obtains the DMS message

(DMSMessage structure).
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Table 3-13 DMSMessage methods

Method Description

getBody() Obtains the message body.

getAttributes() Obtains the message attribute set.
SMN trigger

Table 3-14 SMNTriggerEvent method

Method

Description

getRecord()

Obtains message records
(SMNRecord structure).

Table 3-15 SMNRecord methods

Method

Description

getEventVersion()

Obtains the event version.
(Currently, the version is 1.0.)

getEventSubscriptionUrn()

Obtains the subscription Uniform
Resource Name (URN).

getEventSource()

Obtains the event source.

getSmn()

Obtains the message body
(SMNBody structure).

Table 3-16 SMNBody methods

Method

Description

getTopicUrn()

Obtains the topic URN.

getTimeStamp()

Obtains the timestamp of a
message.

getMessageAtrributes()

Obtains the message attribute set.

getMessage()

Obtains the message body.

getType()

Obtains the message type.

getMessageld()

Obtains the message ID.

getSubject()

Obtains the message topic.

Timer trigger
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Table 3-17 TimerTriggerEvent methods

Method Description

getVersion() Obtains the version. (Currently,
the version is v1.0.)

getTime() Obtains the current time.

getTriggerType() Obtains the trigger type (Timer).

getTriggerName() Obtains the trigger name.

getUserEvent() Obtains the additional

information of the trigger.

f. LTS trigger

Table 3-18 LTSTriggerEvent method

Method Description
getlLts() Obtains LTS messages (LTSBody
structure).

Table 3-19 LTSBody methods

Method Description

getData() Obtains original LTS messages.

getRawData() Obtains UTF-8 messages decoded
using Base64.

g. CTS trigger

Table 3-20 CTSTriggerEvent method

Method Description

getCTS() Obtains the CTS message body
(CTS structure).

Table 3-21 CTS structure methods

Method Description
getTime() Obtains the time when a trace
occurred.
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Method Description

getUser() Obtains the information (user
structure) about the user who
triggered the trace.

getRequest() Obtains the request content of the
trace.

getResponse() Obtains the response content of
the trace.

getCode() Obtains the response code.

getServiceType() Obtains the name of the service
involved in the trace.

getResourceType() Obtains the type of the resource
involved in the trace.

getResourceName() Obtains the name of the resource

involved in the trace.

getResourceld()

Obtains the ID of the resource
involved in the trace.

getTraceName()

Obtains the trace name.

getTraceType()

Obtains the trace type, for
example, ConsoleAction.

getRecordTime()

Obtains the time when CTS
received the trace.

getTraceld()

Obtains the trace ID.

getTraceStatus()

Obtains the trace status.

Table 3-22 User methods

Method Description

getName() Obtains the username (an
account can create multiple
users).

getld() Obtains the user ID.

getDomain()

Obtains the account information.
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Table 3-23 Domain methods

Method Description

getName() Obtains the account name.

getld() Obtains the account ID.
(11 NOTE

1. When using an APIG trigger, set the first parameter of the handler function (for
example, handler) to handler(APIGTriggerEvent event, Context context).

2. The preceding TriggerEvent methods have corresponding set methods, which are
recommended for local debugging. DIS and LTS triggers have getRawData()
methods, but do not have setRawData() methods.

e (Context APIs

The context APIs are used to obtain the context, such as agency AK/SK,
current request ID, allocated memory space, and number of CPUs, required for

executing a function.

Table 3-24 describes the context APIs provided by FunctionGraph.

Table 3-24 Context methods

Method

Description

getRequestID()

Obtains a request ID.

getRemainingTimelnMilligetRun-
ningTimelnSecondsSeconds ()

Obtains the remaining running time
of a function.

getAccessKey( )

Obtains the AK (valid for 24 hours)
of an agency. If you use this method,
you need to configure an agency for
the function.

getSecretKey( )

Obtains the SK (valid for 24 hours)
of an agency. If you use this method,
you need to configure an agency for
the function.

getUserData(string key)

Uses keys to obtain the values
passed by environment variables.

getFunctionName( )

Obtains the name of a function.

getRunningTimelnSeconds ()

Obtains the timeout of a function.

getVersion( )

Obtains the version of a function.

getMemorySize( )

Obtains the allocated memory.
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Method

Description

getCPUNumber( )

Number of CPU millicores used by
the function (1 core = 1000
millicores).

The value of this field is proportional
to that of MemorySize. By default,
100 CPU millicores are required for
128 MB memory. The number of
CPU millicores is calculated as
follows: Memory/128 x 100 + 200
(basic CPU millicores).

getProjectID( )

Obtains a project ID.

getPackage( )

Obtains a function group, that is, an
app.

getToken( )

Obtains the token (valid for 24
hours) of an agency. If you use this
method, you need to configure an
agency for the function.

getLogger( )

Obtains the logger method provided
by the context. By default,
information such as the time and
request ID is output.

Results returned by using the getToken(), getAccessKey(), and
getSecretKey() methods contain sensitive information. Exercise caution when

using these methods.

e Logging API

Table 3-25 describes the logging API provided in the Java SDK.

Table 3-25 Logging API

Method

Description

RuntimeLogger()

Records user input logs using the
method log(String string).

Developing a Java Function

Perform the following procedure to develop a Java function:

Step 1 Create a function project.
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Configure Eclipse and create a Java project named JavaTest, as shown in

Figure 3-10.

Figure 3-10 Creating a project

i8] New Java Project

Create a Java Project

Create a Java project in the workspace or in an external location.

Project name: JavaTest

Use default location

D\ ava\eclipse-jee-neon-3-win32-x86_64\eclipse\workspace'

JRE

Browse...

@ Use an execution environment JRE: JavaSE-1.8

(7) Use a project specific JRE: jrel.8.0_181

() Use default JRE (currently jrel.8.0_181")

Project layout

(") Use project folder as root for sources and class files

@ Create separate folders for sources and class files

Working sets

[¥] Add project to working sets

Configure JREs...

Configure default...

Waorking sets: | maindemo VI l Select... l
(?)' Back l Mext = ] [ Finish l ’ Cancel ]

Add a dependency to the project.

Download the Java SDK to a local development environment, and

decompress the SDK package, as shown in Figure 3-11.
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Figure 3-11 Decompressing the downloaded SDK

java-sdk-1.1.3.zip - WinRAR

Eile Commands Tools Favorites Options Help

=< QNN RCE B 4 ¥

e @

Add  Extract To  Test View  Delete Find  Wizard Info VirusScan Comment  SFX
&
Name Size Packed Type Meodified C
|£|commons-codec-1.9,jar 263,965 215,147 Executable Jar File 2017/1/1014.. €
|%|commons-logging-1.2.jar 61,829 57,102 Executable Jar File 2016/12/141.. 3
|£|esdk-obs-java-2.1.17 jar 403,709 369,580 Executable Jar File 2017/11/301.. 7
| &/ httpasyncclient-4.1.2 jar 177,112 162,972 Executable Jar File 2017/6/2318.. 0
|£:| httpclient-4.5.3.jar 747,794 683,087 Executable Jar File 2017/6/26 16.. 2
|| httpcore-4.4.4.jar 326,724 290,900 Executable Jar File 2017/1/1815.. 4
|£:| httpcore-nio-4.4.4,jar 356,001 320,598 Executable Jar File 2017/7/2015.. 2
|£|java-xmlbuilder-1.1.jar 17,316 15,799 Executable Jar File 2017/3/1819.. 5
|£|jna-4.1.0 jar 914,597 899,793 Executable Jar File 2017/5/1819.. 0
|£|log4j-api-2.5.jar 148,761 132,617 Executable Jar File 2018/1/18 20.. 8
L|logdj-core-2.5.jar 1,106,090 977,206 Executable Jar File 2018/1/18 20.. E
£|RunTime-1.1.3jar 33,757 27,113 Executable Jar File 2021/8/4 949 1
< >

3. Configure the dependency.

Create a folder named lib in the project directory, copy the Runtime-1.1.3.jar
file in the SDK package to the lib folder, and add the JAR file as a dependency
of the project, as shown in Figure 3-12.

Figure 3-12 Configuring the dependency

oo oe
a [ JavaTest
@8 src
> @) JRE System Library [JavaSE-1.8]
a = lib
=] RunTime-1.1.0iar

New 3
Open F3
Open With J
Show In Alt+Shift+W »
Show in Local Terminal ]

g Copy Ctrl+C

EZ Copy Qualified Name

T  Paste Ctrl+V

¥ Delete Delete
Remove from Context Ctrl +Alt+Shift+ Down
Mark as Landmark Ctrl+Ale+Shift+Up
Build Path » [ s Add to Build Path
ez AEETETD i Configure Build Path...

fa  Import..

g Export..

¥  Refresh F3

Step 2 Create a function.

1. Create a package named com.huawei.demo, and then create a class named
TriggerTests under the package, as shown in Figure 3-13.
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Figure 3-13 Creating a package

[# package Explorer 52 | [ Project Explorer Ju JUnit = b
5% | -
4 & JavaTest
4 (3 src
£ comhuawei.demo
) JRE System Library [JavaSE-1.8
5 B\ Referenced Libraries
& RunTime-LL0jar
a (> lib

& RunTime-1.1.0ar

named com.huawei.demo

& New Java Class

Java Class

Create a new Java dlass.

Source folder:
Package:

Enclosing type:

Name:

Modifiers:

Superclass:

JavaTest/src

com.huawei.demo

= ==
7o

<

Browse.
Browse..

TriggerTests
© public package  private
abstract [final static

java.lang.Object

Interfaces:

Which method stubs would you like to create?
public static yoid main(String(] args)
Constructors from superclass
lInherited abstract methods
Do you want to add comments? (Configure templates and default value here)

Generate comments

®

2. Define the function handler in TriggerTests.java, as shown in Figure 3-14.
package com.huawei.demo;

import java.io.UnsupportedEncodingException;
import java.util. HashMap;
import java.util. Map;

import com.huawei.services.runtime.Context;

import com.huawei.services.runtime.entity.apig.APIGTriggerEvent;
import com.huawei.services.runtime.entity.apig.APIGTriggerResponse;
import com.huawei.services.runtime.entity.dis.DISTriggerEvent;
import com.huawei.services.runtime.entity.dms.DMSTriggerEvent;
import com.huawei.services.runtime.entity.lts.LTSTriggerEvent;
import com.huawei.services.runtime.entity.smn.SMNTriggerEvent;
import com.huawei.services.runtime.entity.timerTimerTriggerEvent;

public class TriggerTests {
public APIGTriggerResponse apigTest(APIGTriggerEvent event, Context context){
System.out.println(event);
Map<String, String> headers = new HashMap<String, String>();
headers.put("Content-Type", "application/json");
return new APIGTriggerResponse (200, headers, event.toString());
}

public String smnTest(SMNTriggerEvent event, Context context){
System.out.println(event);
return "ok";

}

public String dmsTest(DMSTriggerEvent event, Context context){
System.out.println(event);
return "ok";

}

public String timerTest(TimerTriggerEvent event, Context context){
System.out.println(event);
return "ok";

}

public String disTest(DISTriggerEvent event, Context context) throws
UnsupportedEncodingException{
System.out.println(event);
System.out.println(event.getMessage().getRecords() [0].getRawData());
return "ok";

}

public String ltsTest(LTSTriggerEvent event, Context context) throws
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UnsupportedEncodingException {
System.out.println(event);

System.out.println("raw data: " + event.getLts().getRawData());

return "ok";

Figure 3-14 Defining the function handler

 Package Explorer 52 Ju JUnit

4 [ JavaTest
(B src
4 com huawei.demo
» [1) TriggerTests java
» B\ JRE System Library [Java

4 B\, Referenced Libraries
» @ RunTime-1.1.0jar

4 lib
&) RunTime-1.1.0jar

(10 NOTE

The example code contains multiple handler functions, which use different types of

triggers.

Step 3 Package the project files.
Right-click the JavaTest project and choose Export, as shown in Figure 3-15.

1.

[

= O | [ TriggerTestsjava &2

package com.huawel.demo;

3% import

import

5 import

import
import
import

10 import

import
import

13 import
import

16 public
public APIGTriggerResponse apigTest(APIGTriggerEvent event, Context context){

¥

jeva.io.UnsupportedEncodingException;

Java.util.HashMap;
Java.util.Map;

com. huawed. services. runtime.Context;

com.huswei.services. runtime.entity.
com. huawed.services. runtine. entity.
com. huawed.services. runtime.entity.
com.huswei.services. runtime.entity.
com. huawed.services. runtine. entity.
com. huawei.services. runtime.entity.
com. huawei.services. runtime.entity.

class TriggerTests {

System.out.println(event);

MapcString, String> headers = new HashMap<String, String>();
headers.put("Content-Type", "application/json");
return new APIGTriggerResponse(200, headers, event.toString());

apig.APIGTriggerEvent;
apig.APIGTriggerResponse;
dis.DISTriggerEvent;

dms .DMSTriggerEvent;
1ts.LTSTriggerEvent;
smn.SMNTriggerEvent;
timer.TimerTriggerEvent;

public String smnTest(SMNTriggerEvent event, Context context){

}

System.out.println(event);
return "ok”;

phblic String dmsTest(DMSTriggerEvent event, Context context){

}

public String timerTest(TimerTriggerEvent event, Context comtext){

¥

public String disTest(DISTriggerEvent event, Context context) throws UnsupportedEncodingException{

System.out.println(event);
return "ok";

System.eut.println(event);
return "ok";

System.eut.println(event);

System.out.println(event.getMessage().getRecords()[@].getRawData());

return "ok";
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Figure 3-15 Packaging the project files
S| ¥ |78

=¥ JavaTes 19
4 [ src MNew 4
4 i} cc Go Into
J
> [ Open in New Window
> = JRE § i :
4 B, Refer Open Type Hierarchy Fa4
. R Show In Alt+Shift+W »
4 Ii_b Show in Local Terminal 3
¥ RIE copy Ctrl+C
52 Copy Qualified Name
= Paste Cirl+V
. Delete Delete
Remove from Context Ctrl+Alt+Shift+ Down
Build Path 3
Source Alt+Shift+5 »
Refactor Alt+Shift+T »
i Import.
iy Export. |
«"  Refresh ]

Close Project
Close Unrelated Projects

Assign Working Sets...

Run As k
Debug As J
Profile As 3

2. Export the project to a directory as a JAR file, as shown in Figure 3-16 and
Figure 3-17.

Issue 01 (2021-08-28) Copyright © Huawei Technologies Co., Ltd. 50



FunctionGraph
Developer Guide

3 Developing Functions

Figure 3-16 Selecting a format

E Export

Select

Export resources into a JAR file on the local file system.

o |5 ]
g

Select an export wizard:

type filter text

> (= General
> = EIB
> (= Install
4 (= Java
LTI JAR file
2] Javadoc
¢ Runnable JAR file
> (= Java EE
> (= Plug-in Development
» (= Remote Systems
> (= Run/Debug
> (= Tasks

»

m

@ = Back
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Figure 3-17 Specifying the destination path

.

@ JAR Export

=

= || &3
JAR File Specification e
Define which resources should be exported into the JAR. 11—
Select the resources to export:
4 (= JavaTest [[] %] .classpath
> [ E sre (H [ [ .project
> O &= .settings
> [ &= lib S

Export generated class files and resources

[[] Export all output folders for checked projects

[T Export Java source files and resources

[[] Export refactorings for checked projects. Select refactorings...

Select the export destination:

JAR file: Di\Tests\Java\JavaTestjar

- Browse...

Cptions:
Compress the contents of the JAR file
[[] Add directory entries

[] Overwrite existing files without warning

@ ’ < Back ”

Nest> || Enish || cancel |

Step 4 Log in to the FunctionGraph console, create a Java function, and upload the code
package, as shown in Figure 3-18.
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Figure 3-18 Creating a function
Create Function

Template Create from s + Select template

* Function Name |JavaTest |

Enter 1 to 60 characters, starting with a letter and ending with a letter or digit. Only letters, digits, hyphens (-), and
underscores (_) are allowed.

= App D | default - |

Select an App or define a new App.
Enter 1 to 60 characters, starting with a letter and ending with a letter or digit. Only letters, digits, hyphens (-), and
underscores (_) are allowed.

Agency B Use no agency - | Create Agency
Description Enter a maximum of 512 characters.
0/612
Runtime | Java g - |
* Handler | com.huawei.demo.TriggerTests. apigTest |

Set a handler in the format of [package name] [file name]. [function name], with up to 128 characters.

Code Entry Mode Edit code inline Upload ZIP file Upload file from OBS |

JavaTest jar | ‘ Select File

For a file larger than 50 MB, upload it from OBS.

Step 5 Test the function.

1. Create a test event.
Select apig-event-template and click Save.

Figure 3-19 Configuring a test event

Configure Test Event

Event data is passed as an input to the entry point of a function. Each function can have a maximum of 10
test events. Learn more

Configure Test Event Create new test event Edit saved test event

Event Template blank-template

blanic-template

* Event Name .
apig-event-template

— | dds-eventtemplate
O The test event is displa
dms-event-template

1 {"key": "value"} | gis-eventtemplate

smn-event-template
obs-event-template

timer-event-template
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2. Click Test.

The function execution result consists of three parts: function output
(returned by callback), summary, and logs (output by using the console.log
or getLogger() method), as shown in Figure 3-20.

Figure 3-20 Execution result

@ Execution Result: Success x
- Details

Function Output

"body” "APIGT! drue, \U0D27GET\U0027, 7/ 3pig pl 27, body 7\u0027, .
p | requestContexty \uD027be1deffd-aa35-474d-897c-053425a4c086\U0027,
requestid\u003d\u002711cdedef33949de6d722640a1 3091 677\u0027, stage\uD03d\uD027RELEASE\U002T), language\u003dzh-CN zh:q\u003d0.8.zh-TW:q\u003d0.7.2h-
HK;g\u003d0.5.en-US;q\u003d0.3,en;q\u003d0.2, accept , deflate, br, x-forwarded-port\u003d443, x-forwarded-for\u003d103.218.216.98,
accept ! q\u003d0.9,*/*,q\u003d0.8, upgrads . Te-d7c1141504f1 apigw.

forwarded-p , prag he, cach he, x-reakip 218.216.98, 5.0 (Windows NT 6.1; Win64;
x64; rv57.0) Gecko/20100101 Firefox/57.0}, queryString p "

“headers™ {

"Content Type™ "application/json”

“statusCode™: 200,
"isBase64Encoded™ false
}

Summary
Request ID: 0f4a7353c80c 4fe6-a246-211102beaal Memory Configured: 128 ME:
Execution Duration: 103.682 ms Memory Used: 109,609 ME
Billed Duration: 200 ms

Log Output (up to 4 KE

111e2bea2al’
, pathParamters=null, requestConte;
neagers={accept-language=zh-CH

8, accept=text/html,application/xht at ml;q=
ace- , %-forwarded-proto-http: -cache, ca
zi11a/5.0 (Windows NT 6.1; Win64; x64; rv:57.8) Gecko/2010@161 Firefox/57.8}, queryStringParameters={re

sponseType-html}}
2018-11-21 17:57:11.99+08:00 Finish request '@f4a7353-cB0c-4fe6-a246-allle2bea2al’, duration: 103.682ms, billing duration: 20@ms, memory used: 109.699MB.

3. Create an APIG trigger, as shown in Figure 3-21.

Figure 3-21 Creating an APIG trigger
Create Trigger

Trigger Type APIG - @

* APl Name API_HelloWorld
Enter: ers, starting with a letter. Only letters, digits, and underscores (_) are allowed
* API Group testgrp v | | C Create APl Group
* Environment RELEASE + | | G Create Environment
* Security Authentication (3) None v
* Protocol HTTPS v

* Timeout (ms) 5000

n Cancel

4. Access the APl URL, as shown in Figure 3-22.
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Figure 3-22 Accessing the APl URL
i https://f28402acf8504b2d80b6607b5158e7fd.apigw. n/)avaTest S}

4PIGTriggerEvent list codsctrus, hetpllethod=' GET', path=’ Javalest’, body="", 1 . w(ap 1= ¢, requestIds’ 886204 s stage= RELBASE |, headers=
[ e T g, i x-forvarded-port=443, x-real-ip=1 a0, - — ~forvarded-pro
upe quests=l, cokie=_garGAL 2. 1345727200. 1531820306, _ompa. e —

_dnpa_16=031 . 153150852, 6, 153810056 | |sasmz14 it eTa0FE081 50400 035008115991 3580 159650231 recent Services={fgs" "des “rde”,"dd™, 'y “che”]._gideGAl. 2. 19061372, 15401 88T
domsin tageparcbacku poppone tineo0: _ozlual = 150201695 — NT2eLITZoxe 8300 TRKONT, DYTRIRG: RO BIl. corbostos 1Cn_Piz.

OHTHS , deflate, b, us:
P A e /% m-mm Toke Gochey Chuama/ 3. 303 10 Safar ] =12, 111.81.80, Tddals, W, hige0.9,
webp, image/apmg, +/%: &=0. 81, quersStringParameters={}}

Change the handler to com.huawei.demo.TriggerTests.smnTest and change
the event template to smn-event-template. Figure 3-23 shows the execution
result.

Figure 3-23 Execution result

~ Details

Function Output

ok

Summary
Request ID: Tebat8bd-a0Te-463c-a25b-6a5¢0124de22 Memory Configured: 128 MB
Execution Duratien: 190.159 ms Memory Used 109902 MB
Billed Duration: 200ms

Log Output

:0162¢@F220284698b77230264376343 ', tim
177d42479cach@9e2cd591a983 ', subje

2018-11-21 18:28:19.83+85:0@ Finish request '7ebabbd-ad7e-463c-a25b-6a5c8124dc22’, duration: 198.159ms, billing duration: 208ms, memory used: 189.982MB.

Step 6 Use a user-defined parameter in the Java code.

Create a Person class in the project, as shown in Figure 3-24.

Figure 3-24 Creating a Person class

# Package Explorer &2 Praject Explore JUnit = 0 [J] TriggerTests.java [J] Personjava 2
(= K-‘é)| ® - 1 package com.huawel.demo.entity;
a (=) JavaTest 2
4 B s 3 public class Person {
4 ff comhuawei.demo :1 Pr:!'vate :|.nt.age;
s @ T Tests! 5 private String name;
r'ggerles SJava . 6= public int getAge() {
4 fi com.huawei.dema.entity 7 return age;
> [J] Persongjava 3
> mh JRE System Library [JavaSE-1.2] 9= public void setAge(int age) {
4 g, Referenced Libraries 1@ this.age = age;
> jma RunTime-1.1.0jar 11 by
4 lib 12= public String getName() {
- . 13 return name;
.| RunTime-1.1.0,jar 2
= ! 14 }
15& public void setName(String name) {
16 this.name = name;
17 I
18
19 }
20

Create a class named PersonTest.java, and add a handler function to the class, as
shown in Figure 3-25.
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Figure 3-25 Creating a class named PersonTest.java

% Package Explorer 2 Project Explore JUnit = O TriggerTests.java Person.java [J] PersonTestjava &2
= ‘é')l ® 1 package com.huawei.demo;
4 (= JavaTest 2

3= import com.huawei.demo.entity.Person;

4 impeort com.huawei.services.runtime.Context;

5 impert com.huawel.services.runtime.Runtimelogger;
s

» [1] TriggerTestsjava -

4 [ src
4 f com huawel.demo
» [J] PersonTestjava
public class PersonTest {
B8 public veoid personTest(Person p, Context context) {
Runtimelogger logger = context.getlogger();
logger.log(p-getName() + " is " + p.getAge() + " years old.r);

4 HF com.huawei.demo.entity
> [1] Personjava
» B, JRE System Library [JavaSE-1.8]
4 m), Referenced Libraries
> w3 RunTime-1.1.0,jar
a (= lib
% RunTime-1.1.0,jar

After exporting the new package, upload it to the function, change the function
handler to com.huawei.demo.PersonTest.personTest, and click Save, as shown in
Figure 3-26.

Figure 3-26 Uploading the code package

Functions » Java > JavaTest: LATEST URN Disable Version: LATEST ~

Code Configuration  Triggers  File Systems Monitoring  Logs  Aliases

Java8 Learn how to develop functions in Java
@
" com.huawei.demo.PersonTest.personTest
@ Select
Upload ZIP file Upload JAR file Upload file from OBS
JavaTest jar Select File

For a file larger than 10 MB, upload it from OBS

In the Configure Test Event dialog box, select blank-template, enter a test event,
and click Save, as shown in Figure 3-27.
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Figure 3-27 Configuring a test event

. X
Configure Test Event
vent data is passed as an input to the entry point of a function. Each function can have a maximum of 10
est events. Learn more
Configure Test Event Create new test event
Event Template blank-template v
* Event Name event-nldb
@ The test event is displayed in plain text. Exercise caution to prevent information leakage.
1 {"age":18, "value":"Jack"}
26/4096

Click Test. Figure 3-28 shows the execution result.

Figure 3-28 Execution result

© Execution Result: Success

~ Details
Function Output
Summary
Request ID: a38f5b10-a06e-404b-aa45-1 79cedb2el Memory Configured: 128 MB
Execution Duration: 95.886 ms Memory Used: 108.969 MB

Billed Duration 100ms

Log Output (up to 4 KB

2018-11-21 18:42:28,782+08:00 Start request 'a3Bfible-adbe-484b-zads coedb2ell’

2018-11-21 18:42:28.877+88:00 3385010 aBfe-484p-aads-179c6edblell

2018-11-21 18:42:28.878+08:00 Finish request 'a38f5b10-ad6e-404b-aa45-179c6edbell’, duration: 95.886ms, billing duration: 108ms, memory used: 108.969MB.

--—-End

Execution Result

The execution result consists of the function output, summary, and log output.

Issue 01 (2021-08-28) Copyright © Huawei Technologies Co., Ltd.

57



FunctionGraph
Developer Guide

3 Developing Functions

Table 3-26 Description of the execution result

Parame
ter

Successful Execution

Failed Execution

Functio
n
Output

The defined function output
information is returned.

A JSON file that contains
errorMessage and stackTrace is

returned. The format is as follows:
{
"errorMessage": "",
"stackTrace": []
}
errorMessage: Error message

returned by the runtime.

stackTrace: Stack error information
returned by the runtime.

Summa
ry

Request ID, Memory
Configured, Execution
Duration, Memory Used,
and Billed Duration are
displayed.

Request ID, Memory Configured,
Execution Duration, Memory Used,
and Billed Duration are displayed.

Log
Output

Function logs are printed. A
maximum of 4 KB logs can
be displayed.

Error information is printed. A
maximum of 4 KB logs can be
displayed.

Example of the function output when a function fails to be executed:

{

"errorMessage": "Exception: package.index",
"stackTrace": []

}

Example of the log output when a function fails to be executed:

2020-07-27 15:16:55.819+08:00 Start invoke request '249d3490-d586-447e-92b7-945485126528', version:

latest

2020-07-27 15:16:56.011+08:00 {
"errorMessage": "Exception: package.index",
"stackTrace": []

}

2020-07-27 15:16:56.114+08:00 Finish invoke request '249d3490-d586-447e-92b7-945485126528', duration:
294.518ms, billing duration: 300ms, memory used: 74.262MB.

3.3.2 Developing Functions in Java (Using an IDEA Java

Project)

Perform the following procedure to develop a Java function:

Step 1 Create a function project.

1. Configure the IDEA and create a Java project named JavaTest, as shown in
Figure 3-29.
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Figure 3-29 Creating a project
Bl New Project X

roject SDK: [FELT8 Gova version .80 272) ][ New

Java Enterprise

Additional Libraries and Frameworks:

i, JBoss
- i JBoss
Clo,
1O Arquillian Jurit
Spring
1O Arquilian TestNG
2 Java X
(1) J8oss Drools
Android
fdava EE
Intelli Platform Plugin
(7% Web Application
Spring Initialzr Ol struts 2
Maven € WebServices

[ CDI: Contexts and Dependency Injection
OB Thymele:

IR sprin
A Spring 4 integration

& Go Modules (vgo)
- 1P Soring Securiy 2 infearation
E Dep

7 App Engine

Static Web

) Nodejs and NPM

 Flash
i PHP
K Kotiin

% Empty Project

Add dependencies to the project.

Download the Java SDK to a local development environment, and
decompress the SDK package, as shown in Figure 3-30.

Figure 3-30 Decompressing the downloaded SDK

java-sdk-1.1.3.zip - WinRAR

File Commands Tools Favorites Options Help

Ec N RCE W TR R

Add  Extract To  Test View  Delete Find  Wizard Info

B 4 ¥

VirusScan Comment  SFX

&
Name Size Packed Type Modified C
|£|commons-codec-1.9.jar 263,965 215,147 Executable Jar File 2017/1/1014.. ¢
|%|commons-logging-1.2.jar 51,829 57,102 Executable Jar File 2016/12/141.. 3
| £|esdk-obs-java-2.1.17 jar 403,709 369,580 Executable Jar File 2017/11/301.. 7
| &|httpasyncclient-4.1.2,jar 177,112 162,972 Executable Jar File 2017/6/2318.. 0
| &/ httpclient-4.5.3.jar 747,794 683,987 Executable Jar File 2017/6/26 16.. 2
| & httpcore-4.4.4 jar 326,724 290,900 Executable Jar File 2017/1/1815.. 4
| £|httpcore-nio-4.4.4.jar 356,001 320,598 Executable Jar File 2017/7/2015.. 2
| £ljava-xmlbuilder-1.1.jar 17,316 15,799 Executable Jar File 2017/5/1819.. 5
|&ljna-4.1.0ar 914,597 899793 Executable Jar File 2017/5/1819.. @
| &|logdj-api-2.5 jar 146,761 132,617 Executable Jar File 2018/1/18 20.. 8
&)logd-core-2.5.jar 1,106,090 977,206 Executable Jar File 2018/1/18 20.. E
33,757 27113 Executable Jar File 2021/8/4 %49 1
< >

Configure dependencies.

Create a folder named lib in the project directory, copy the RunTime-1.1.3.jar
file and other required dependencies to the lib folder, and add the JAR files as

the dependencies of the project, as shown in Figure 3-31.
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Figure 3-31 Configuring dependencies

Project « [T -
JavaTest
.idea
v lib
gson-2.8.5jar by )
RunTime-1.1.2jar * Cut Ctrl+X
src B Copy Ctrl+C
mJ)avaTestiml Copy Path...
Il External Libraries [ paste Ctrl+V
Scratches and Consoles Find Usages Alt+F7
Find in Path... Ctrl+Shift+F
Replace in Path... Ctrl+Shift+R
Analyze ]
Refactor y
Add to Favorites b
Reformat Code Ctrl+Alt+L
Optimize Imports Ctrl+Alt+0
Delete... Delete
Build Module 'JavaTest'
P Run b
# Debug 5
Create Run Configuration ]

Show in Explorer
Directory Path Ctrl+Alt+F12

™ Open in Terminal

Local Histary ]
‘G Reload from Disk
4% Compare With... Ctrl+D
Mark Directory as ]
G
Remove BOM
Diagrams ]

Convert Java File to Kotlin File Ctrl+Alt+Shift+K
) Create Gist...

# Go Toals )

Step 2 Create a function.

1.

Create a package named com.huawei.demo, and then create a class named

TriggerTests under the package, as shown in Figure 3-32.

Figure 3-32 Creating the TriggerTests class

JavaTest
idea
lib
src
com.huawei.demo
m/avaTestiml
Illl External Libraries
Scratches and Consales

Search Everywhere Double Shift

Go to File Ctrl+Shift+N

New Java Class

€ TriggerTests|

T Interface

& Enum
@ Annotation

i JavaFXapplication

Define the function handler in TriggerTests.java, as shown in Figure 3-33.

package com.huawei.demo;

import java.io.UnsupportedEncodingException;
import java.util. HashMap;
import java.util. Map;

import com.huawei.services.runtime.Context;

import com.huawei.services.runtime.entity.apig.APIGTriggerEvent;
import com.huawei.services.runtime.entity.apig.APIGTriggerResponse;
import com.huawei.services.runtime.entity.dis.DISTriggerEvent;
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import com.huawei.services.runtime.entity.dms.DMSTriggerEvent;
import com.huawei.services.runtime.entity.lts.LTSTriggerEvent;
import com.huawei.services.runtime.entity.smn.SMNTriggerEvent;
import com.huawei.services.runtime.entity.timerTimerTriggerEvent;

public class TriggerTests {

public static void main(String args[]) {}

public APIGTriggerResponse apigTest(APIGTriggerEvent event, Context context){
System.out.println(event);
Map<String, String> headers = new HashMap<String, String>();
headers.put("Content-Type", "application/json");
return new APIGTriggerResponse (200, headers, event.toString());

}

public String smnTest(SMNTriggerEvent event, Context context){
System.out.println(event);
return "ok";

}

public String dmsTest(DMSTriggerEvent event, Context context){
System.out.println(event);
return "ok";

}

public String timerTest(TimerTriggerEvent event, Context context){
System.out.println(event);
return "ok";

}

public String disTest(DISTriggerEvent event, Context context) throws
UnsupportedEncodingException{
System.out.println(event);
System.out.println(event.getMessage().getRecords() [0].getRawData());
return "ok";

}

public String ltsTest(LTSTriggerEvent event, Context context) throws
UnsupportedEncodingException {
System.out.println(event);
event.getLts().getData();
System.out.println("raw data: " + event.getLts().getRawData());
return "ok";
}
}

(11 NOTE

A common Java project needs to be compiled using artifacts, and a main function needs to
be defined.
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Figure 3-33 Defining the function handler

JavaTest
idea
lib
sic
v 1 comhuaweidemo
€ TriggerTests
JavaTestiml
Il External Libraries

Scratches and Consoles

import java.io.UnsupportedencodingExcaption;

inport java.util.Hashiiap;
import java.util [

import com.huawei.services. runtime

import com.huawei.services.runtime.

import com.huawei.services. runtime

import com.huawei.services.runtime.

import com.huawei.services. runtime

import com.huawei.services.runtime.

import com.huawei.services. runtime
import com.huawei.services, runtime

Context;
entity.apig.APIGTriggerEvent;
entity.apig.APIGTriggerResponse;
entity.dis.DISTriggerEvent;
entity.dns.DMSTriggerEvent;
entity.lts.LTSTriggerEvent;
entity. smn.SMNTriggerEvent;
.entity, timer.TimerTriggerevent;

b public class TriggerTests {
3 public static void main(String args[1) {}

public APIGTriggerResponse apigTest(APIGTrigg
System.out.println(event);

event, Context context){

vapsstring, String> headers = new HashMap<str
headers. put(“Content-Type", “application/json

return new APIGTriggerResponse( statusCode: 200, headers, event.tostring());

g String>();

¥

public String snnTest(SMNTriggerEvent event, Context c
system.
return "ok"3

rintln(event);

¥

public String dsTest(OMSTriggerEvent event, Context context){
System.out.println(event);
return "ok

¥

public String tinerTest(TimerTriggerevent event, Context c

System. out println(event);
return "ok

¥

public String disTest(pIsTriggerEvent event, Context c
System.out.println(event);

rintln(event. g g () ¢ )el. N5

) throws UnsupportedEncodingException{

L] NOTE
The example code contains multiple handler functions, which use different types of triggers.
Step 3 Pack the project file.
1. Choose File > Project Structure. The Project Structure page is displayed, as

shown in Figure 3-34.

Figure 3-34 Going to the Project Structure page

Bl Project Structure

Project Scttings
Project
Modules
Libraries
Facets

Platform Scttings
SDKs
Global Libraries

Problems

o
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4. Choose Build > Build Artifacts to compile the JAR file, as shown in Figure

Choose Artifacts and click + to add artifacts, as shown in Figure 3-35.

Figure 3-35 Adding

Project Structure

artifacts

Project Settings
Project
Madules
Libraries
Facets

Platform Settings
SDKs
Global Libraries

Problems

+: Web Application: Exploded
42 Web Application: Archive
45 JavaEE Application: Exploded
45 JavaEE Application: Archive
#5 EJB Application: Exploded

+5 EJB Application: Archive

+* Android Application

4% dm Bundle

4 dm Platform Archive

%» dm Plan

= dm Configuration

+» JavaFx Application »
#* JavaFx Preloader

#* Other

Add a main class, as shown in Figure 3-36.

Figure 3-36 Adding

a main class

Create JAR from Modules

Module: o JavaTest

From modules with dependencdies...

Main Class: | com.huawei.demo.TriggerTests

[ Include tests

3-37.

JAR files from libraries

(®) extract to the target JAR

Directory for META-INF/MANIFEST.MF:
ChUsers\wwx388477 JavaTest\src

() copy to the output directory and link via manifest

Cancel
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Figure 3-37 Choosing Build Artifacts to compile the JAR file
iGN Run Tools VCS Window Help JavaTest[

“\ Build Project Ctrl+Fa
Build Module 'JavaTest'
Recompile TriggerTests.java’ Ctrl+Shift+F9

Rebuild Project
Generate Ant Build...

Build Artifacts... |

Analyze APK... ;
Run Ant Target Ctrl+Shift+F10

Step 4 Log in to the FunctionGraph console, create a Java function, and upload the JAR
file, as shown in Figure 3-38.

Figure 3-38 Creating a function

Template Create from scratch Select template
* Function Name javaTest
h a letter and ending with a letter or digit. Only letters, digits, hyphens
* App @
h a letter and ending with a letter or digit. Only letters, digits, hyphens
Agency @ Use no agency - (& Create Agency
Specify an exclusive agency for function execution
Description
Runtime Java 8
Learn how to develop functions in Java.
# Handler com.huawei.demo. TriggerTests.timerTest
Set a handler with a maximum of 128 characters in the format of [package namel.[file name]. [execution
function name

Code Entry Mode Upload ZIP file Upload file from OBS
Step 5 Test the function.

1. Create a test event.

Select timer-event-template from the Event Template drop-down list and
click Save, as shown in Figure 3-39.
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Figure 3-39 Configuring a test event

| Configure Test Event %

Configure Test Event Create new test event

Event Template “ timer-event-template v
* Event Name timer-ucch
@ The test event is displayed in plain text. Exercise caution to prevent information leakage. ‘
1
“version”: “"vi.e",

“time": "2018-06-01T98:30:00+08:00",
"trigger_type": "TIMER",
"trigger_name”: "Timer_s@1",
"user_event”: "User Event”

2. Click Test.

The function execution result consists of three parts: function output
(returned by callback), summary, and log (output by using the console.log or
getLogger() method), as shown in Figure 3-40.

Figure 3-40 Execution result

v Details

Function Output

"okt

Summary

Request ID 0016215-8576-4de1-0604- 3f4aafc72720
Execution Duration:  203.345 ms
Billed Duration: 300 ms

Memory Configured: 128 MB
Memory Used: 51,586 MB

Log Output

sed: 51.586MB, rss menory used: 30.625MB

--—-End

3.3.3 Developing Functions in Java (Using an IDEA Maven
Project)
Perform the following procedure to develop a Java function:
Step 1 Create a function project.

1. Configure the IDEA and create a Maven project, as shown in Figure 3-41.
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Figure 3-41 Creating a project
B New Project X

Android Project SDK: | P 1.8 (java version *1.8.0_272") <) New.

[ Create from archetype

Spring Initializr Ret shmaven-harmaven-archetype-har

Intelli) Platform Plugin
Add Archetype...

Maven archetype-sar
Gradle types:camel-archetype-activemq
ache.camel archetypesicamel-archetype-component
& Groovy apache.camel archetypesicamel-archetype-java
Grails :apache.camel.arche mel-archetype-scala

ache.camel.archet mel-archetype-spring

Application Forge
<:camel-archetype-war

22-archetype-block

# Go X
ache.cocoon:cocoon-22-archetype-block-plain

2 Go Modules (vgo)
apache.cocoonicocoon-22-archetype-webapp

% Dep et
. apache.maven.archetypesmaven-archetype-j2ee-simple
% App Engine ache.maven.arct hetyp. lade-moj
Static Web aven-archetype-mojo

s:maven-archetype-portlet
3 Nodejs and NPM yperp

F Flash
ran PHP

aven-archetype-site-simple
K Kotlin aven-archetype-webapp

sisofteu-archetype-jsf

= Empty Project < softeu-archetype-seam

Help

Add dependencies to the project.

Download the Java SDK to a local development environment, and
decompress the SDK package, as shown in Figure 3-42.

Figure 3-42 Decompressing the downloaded SDK

§= fss-java-sdk-1.1.3zip - WinRAR

Fle Commands Tools Favorites Options Help

AR YU G B 4 ¥

Add  Extract To  Test View  Delete Find Wizard Info VirusScan Comment  SFX

&
Name Size Packed Type Modified C
I -
| £ commons-codec-1.9.jar 263,965 215147 Executable Jar File 2017/1/1014.. C
| £ commons-logging-1.2.jar 61,829 57,102 Executable Jar File 2016/12/141.. 3
| £ esdk-obs-java-2.1.17 jar 403,709 369,580 Executable Jar File 2017/11/301.. 7
| £ httpasyncclient-4.1.2 jar 177,112 162,972 Executable Jar File 2017/6/2318.. 0
| £ httpelient-4.5.3 jar 747,794 683,987 Executable Jar File 2017/6/26 16.. 2
| £ httpcare-4.4.4,jar 326,724 290,900 Executable Jar File 2017/1/1815.. 4
| £ httpcore-nio-4.4.4,jar 356,091 320,598 Executable Jar File 2017/7/20 15.. 2
| £l java-xmlbuilder-1.1,jar 17,316 15,799 Executable Jar File 2017/5/1819.. 5
|£]jna-4.1.0.jar 914,597 899,793 Executable Jar File 2017/5/1819.. 0
| £|log4j-api-2.5jar 146,761 132,617 Executable Jar File 2018/1/18 20.. 8
Ll logd)- -2.5.] 1,106,090 977,206 Executable Jar File 2018/1/18 20.. E

33,757 27,113 Executable Jar File 2021/8/49:49 1
< >

Copy RunTime-1.1.3.jar in the package to a local directory, for example, d:\
\runtime. Then, run the following command in the CLI to install the runtime
to the local Maven repository:

muvn install:install-file -Dfile=d:\RunTime-1.1.3.jar -Dgroupld=RunTime -
Dartifactld=RunTime -Dversion=1.1.3 -Dpackaging=jar

Configure the dependency in the pom.xml file.
<dependency>

<groupld>Runtime</groupld>
<artifactld>Runtime</artifactld>

<version>1.1.3</version>

</dependency>

Configure other dependencies. The following uses the OBS dependency as an

example.

<dependency>
<groupld>com.huaweicloud</groupld>
<artifactld>esdk-obs-java</artifactld>
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<version>3.21.4</version>
</dependency>

Add a plug-in to pom.xml to pack the code and dependencies together.
<plugin>

<artifactld> maven-assembly-plugin </artifactld>
<configuration>

<descriptorRefs>
<descriptorRef>jar-with-dependencies</descriptorRef>
</descriptorRefs>

<archive>

<manifest>
<mainClass>com.huawei.demo.TriggerTests</mainClass>
</manifest>

</archive>

<finalName>${project.name}</finalName>
</configuration>

<executions>

<execution>

<id>make-assembly</id>

<phase>package</phase>
<goals><goal>single</goal>

</goals>

</execution>

</executions>

</plugin>

Replace mainClass with the actual class.

Step 2 Create a function.

1.

Create a package named com.huawei.demo, and then create a class named
TriggerTests under the package, as shown in Figure 3-43.

Figure 3-43 Creating the TriggerTests class

JavaTest

Jidea

lib

src

com.huawei.demo
mJavaTestiml

External Libraries
Scratches and Consoles

Search Everywhere Double Shift

Go to File Ctrl+Shift+N

New Java Class

© TriggerTests|

T Interface

& Enum
@ Annotation

i JavaFXApplication

Define the function handler in TriggerTests.java.
package com.huawei.demo;

import java.io.UnsupportedEncodingException;
import java.util. HashMap;
import java.util. Map;

import com.huawei.services.runtime.Context;

import com.huawei.services.runtime.entity.apig.APIGTriggerEvent;
import com.huawei.services.runtime.entity.apig.APIGTriggerResponse;
import com.huawei.services.runtime.entity.dis.DISTriggerEvent;
import com.huawei.services.runtime.entity.dms.DMSTriggerEvent;
import com.huawei.services.runtime.entity.lts.LTSTriggerEvent;
import com.huawei.services.runtime.entity.smn.SMNTriggerEvent;
import com.huawei.services.runtime.entity.timerTimerTriggerEvent;
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public class TriggerTests {
public APIGTriggerResponse apigTest(APIGTriggerEvent event, Context context){
System.out.println(event);
Map<String, String> headers = new HashMap<String, String>();
headers.put("Content-Type", "application/json");
return new APIGTriggerResponse (200, headers, event.toString());
}

public String smnTest(SMNTriggerEvent event, Context context){
System.out.println(event);
return "ok";

}

public String dmsTest(DMSTriggerEvent event, Context context){
System.out.println(event);
return "ok";

}

public String timerTest(TimerTriggerEvent event, Context context){
System.out.println(event);
return "ok";

}

public String disTest(DISTriggerEvent event, Context context) throws
UnsupportedEncodingException{
System.out.println(event);
System.out.println(event.getMessage().getRecords() [0].getRawData());
return "ok";

}

public String ltsTest(LTSTriggerEvent event, Context context) throws
UnsupportedEncodingException {
System.out.println(event);
event.getLts().getData();
System.out.println("raw data: " + event.getLts().getRawData());
return "ok";
}
}

Step 3 Compile and pack the project file.
Run the following command to compile and pack the project file:
mvn package assembly:single

After compilation is complete, the javaTest-jar-with-dependencies.jar file is
generated in the target directory.

Step 4 Log in to the FunctionGraph console, create a Java function, and upload the JAR
file, as shown in Figure 3-44.
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Figure 3-44 Creating a function

* Function Name javaTest
or digit. Only letters, digits, hyphens
* App @
or digit. Only letters, digits, hyphens
Agency @ Use no agency ~ (& Create Agency
Specify an exclusive agency for function execution
Description
512
Runtime Java 8 ~
Learn how to develop functions in Java
* Handler com.huawei.demo.TriggerTests.timerTest
Set a handler with a maximum of 128 characters in the format of [package namel.[file name].fexecution
function namel
Code Entry Mode Upload ZIP file Upload JAR file Upload file from OBS

javaTest-j

jar-with-dependencies jar Select File

Step 5 Test the function.

1.

2.

Create a test event.

Select timer-event-template from the Event Template drop-down list and

click Save, as shown in Figure 3-45.

Figure 3-45 Configuring a test event

Configure Test Event

as an input to the entry point of a function. Each function can have a maximum of

m more

Configure Test Event Create new test event

Event Template H timer-event-template -

* Event Name timer-uccb

@ The test event is displayed in plain text. Exercise caution to prevent information leakage. |

14

2 "version": "vi.e",

3 "time": "2018-06-81T08:30:80+08:80",
4 "trigger_type": "TIMER",

5 "trigger_name": "Timer_ee1",

4] "user_event”: "User Event”

B

Save Cancel

Click Test.
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The function execution result consists of three parts: function output
(returned by callback), summary, and log (output by using the console.log or
getLogger() method), as shown in Figure 3-46.

Figure 3-46 Execution result

Request ID €0016215-8576-4de1-0604-3f4aafc727a0 Memory Configured: 128 MB
Execution Duration:  203.345 ms Memory Used: 51,586 MB

Log Output

--—-End

3.4 Developing Functions in Go 1.8.3

Function Syntax
{11 NOTE
You are advised to use Go 1.x.
Syntax for creating a handler function in Go:
func Handler (payload []byte, ctx context.RuntimeContext)

e Handler: name of the function that FunctionGraph invokes to execute your
code. The name must be consistent with that you define when creating a
function, and must start with an uppercase letter.

e payload: event parameter defined for the function. The parameter is in JSON
format.

e ctx: runtime information provided for executing the function. For details, see
SDK APIs.

SDK APIs
e Context APIs

The Go SDK provides multiple context APIs and a logging API. The download
link of the Go SDK is provided in Table 1-1. Table 3-27 describes the context
APIs provided by FunctionGraph.

Table 3-27 Context methods

Method Description

GetRequestID() string Obtains a request ID.

GetRemainingTimelnMilliSeconds() Obtains the remaining running time
of a function.
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Method

Description

GetAccessKey() string

Obtains the AK (valid for 24 hours)
of an agency. If you use this method,
you need to configure an agency for
the function.

GetSecretKey() string

Obtains the SK (valid for 24 hours)
of an agency. If you use this method,
you need to configure an agency for
the function.

GetUserData(key string) string

Uses keys to obtain the values
passed by environment variables.

GetFunctionName() string

Obtains the name of a function.

GetRunningTimelnSeconds() int

Obtains the timeout of a function.

GetVersion() string

Obtains the version of a function.

GetMemorySize() int

Obtains the allocated memory.

GetCPUNumber() int

Number of CPU millicores used by
the function (1 core = 1000
millicores).

The value of this field is proportional
to that of MemorySize. By default,
100 CPU millicores are required for
128 MB memory. The number of
CPU millicores is calculated as
follows: Memory/128 x 100 + 200
(basic CPU millicores).

GetProjectID() string

Obtains a project ID.

GetPackage() string

Obtains a function group, that is, an
app.

GetToken() string

Obtains the token (valid for 24
hours) of an agency. If you use this
method, you need to configure an
agency for the function.

GetLogger() context.RuntimeLogger

Obtains the logger method provided
by the context. By default,
information such as the time and
request ID is output.
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Results returned by using the GetToken(), GetAccessKey(), and
GetSecretKey() methods contain sensitive information. Exercise caution when
using these methods.

Logging API
Table 3-28 describes the logging API provided in the Go SDK.

Table 3-28 Logging API

Method Description

RuntimelLogger() e Records user input logs by using
the method Logf(format string,
args ...interface{}).

e This method outputs logs in the
format of 7ime-Request ID-
Output, for example,
2017-10-25T09:10:03.328Z
473d369d-101a-445e-
a7a8-315cca788f86 test log
output.

Developing a Go Function

Step 1 Create a Go project.

1.

Log in to a Linux server on which the Go 1.8.3 SDK and required running
environment have been installed. (Currently, Ubuntu 14.04, Ubuntu 16.04,
SUSE 11.3, SUSE 12.0, and SUSE 12.1 are supported.) Then create the /home/
fssgo/src/go-runtime directory, and decompress the Go SDK under this
directory. Specifically, run the following two commands:

S mkdir -p /home/fssgo/src/go-runtime

S unzip fss-go-sdk.zip -d /home/fssgo/src/go-runtime

Create a function file under the /home/fssgo/src/go-runtime directory and
implement the following interface:

func Handler(payload []byte, ctx context.RuntimeContext) (interface{}, error)

In this interface, payload is the body of a client request, and ctx is the
runtime context object provided for executing a function. For more
information about the methods, see the SDK APIs. The following uses test.go
as an example.

package main

import (
"fmt"
"encoding/json"
"go-runtime/go-api/context"

)

type Greeting struct {
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Name string ‘json:"name"

}

// Handler function
func Handler(payload []byte, ctx context.RuntimeContext) (interface{}, error) {
logger := ctx.GetLogger()

var greeting Greeting
err := json.Unmarshal(payload, &greeting)
if err = nil {
return ", fmt.Errorf("invalid request payload")

}
logger.Logf("hello %s.", greeting.Name)

logger.Logf("Requestld: %s", ctx.GetRequestID())
logger.Logf("FunctionName: %s", ctx.GetFunctionName())
logger.Logf("Version: %s", ctx.GetVersion())

return fmt.Sprintf("hello %s", greeting.Name), nil

NOTICE

1. If the error parameter returned by a function is not nil, the function
execution fails.

2. If the error parameter returned by a function is nil, FunctionGraph
supports only the following types of values:

nil: The HTTP response body is empty.
[1byte: The content in this byte array is the body of an HTTP response.
string: The content in this string is the body of an HTTP response.

Other: FunctionGraph returns a value for JSON encoding, and uses the
encoded object as the body of an HTTP response. The Content-Type
header of the HTTP response is set to application/json.

Step 2 Compile and package the function code.
After completing the function code, compile and package it as follows:

1. Set environment variables GOROOT and GOPATH.

$ export GOROOT=/usr/local/go (Assume that the Go SDK is installed
under the /usr/local/go directory.)

$ export PATH=SGOROOT/bin:SPATH
$ export GOPATH=/home/fssgo
2. Compile the function code.
$ cd /home/fssgo/src/go-runtime
$ go build --buildmode=plugin -o testplugin.so test.go

After compilation, a file named testplugin.so is generated under the current
directory.

3. Package the file.
S zip fss_examples_go1.8.zip testplugin.so

After the command is executed, a file named fss_examples_go1.8.zip is
generated under the current directory.

Issue 01 (2021-08-28) Copyright © Huawei Technologies Co., Ltd. 73



FunctionGraph
Developer Guide 3 Developing Functions

Step 3 Create a function.

Log in to the FunctionGraph console, create a Go function, and upload the
fss_examples_go1.8.zip file, as shown in Figure 3-47.

Figure 3-47 Uploading the code package

Create Function | <BacktoFunction List

Template Create from scratch Select template

# Function Name myFunction_go

= App @ default

Agency @ Use no agency v | C Create Agency | B fes examples_gol8.zip - WinRAR

File Commands Tools Favorites Options _Help

Description gi'g Hﬂj § @ %g g’j ‘V‘@D Jﬂ %

Add  EdractTo Test  View  Delete Scan Comment  SFX

[~ B fs_camples_gal8aip - ZIP archive, unpacked size 4,092,443 bytes

@vv‘ » Computer » DataDisk (D:) » Code »

Name Size Packed Type Modified CRE32
File Edit View Tools Help il folder
Organize +  Includein library v Sharewith ~ M _ testplugin.so 4092448 1214674 SOFile 217107251124 94219092
o v
Runtime Go18 /¢ Favorites
Desktop B fss_cxamples_gol 8 201810710155 WinRARZIP archive 1187 KB
* Handler testplugin Handler 8 Donnloads
] Recent Places
Code Entry Mode Upload ZIP file Upload file from OBS
fss_examples_go1.8.zip Select File

For afile larger than 50 MB, upload it from OBS

(1 NOTE

If you edit code in Go, package the compiled file into a ZIP file, and ensure that the name
of the dynamic library file is consistent with the handler plugin name. For example, if the
name of the dynamic library file is testplugin.so, set the handler plugin name to
testplugin.Handler. The handler must be consistent with that defined in Step 1.

Step 4 Test the function.

1. Create a test event.

On the function details page that is displayed, choose Select test event >
Configure test event. Configure the test event information, as shown in
Figure 3-48, and then click Save.
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Figure 3-48 Configuring a test event

. X

Configure Test Event
= an input to the entry point of a function. Each function can have a maximum of 10
test events. Learn more

Configure Test Event Create new test event Edit saved test event

Event Template blank-template v
* Event Name test
@ The test event is displayed in plain text. Exercise caution to prevent information leakage.

1 {"Function”: "hello"}

21/4096

2. On the function details page, select the configured test event, and click Test.
Step 5 View the function execution result.

The function execution result consists of three parts: function output (returned by

callback), summary, and logs (output by using the console.log or getLogger()
method), as shown in Figure 3-49.

Figure 3-49 Execution result

@ Execution Result: Success X
v Details

Function Output

hello (from SuSE-12.1)

Summary
Request ID: 790a0f4-3cc2-4948-ac6d-7096e73ba525 Memory Configured: ~ 128MB
Execution Duration: ~ 9.6ms Memory Used 85.289MB
Billed Duration 100ms

Log Output (up to 4 KB)

2018-06-10 18:53:14.488+08:00 Start request 'c798a8f4-3cc2-4948-ac6d-7806e73bas25"
2018-06-19 18:53:14.497+08:00 C79820F4-3CC2-4948-ac6d-7096e73bas25 hello .

2018-06-19 18:53:14.497+08:00 C790a0f4-3Cc2-4948-a 6e73ba525 Re
2018-06-19 18:53:14.497+08:00 C79020F4-3CC2-4948-a: 96e73bas25 Fu
2018-06-19 18:53 +08:60 (790204-3CC2-4948-ac6d-7096e73ba525 Ve
2018-06-19 18:53:14.498+08:00 Finish request 'c790a0f4-3cc2-4948-ac6d-7696e73bas2s’, duration: 9.66ems, billing duration: 16@ms, memory y used: 85.280M8.

903074 -3cc2-4948-ac6d-7096e730a525
world

--—-End
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Execution Result

The execution result consists of the function output, summary, and log output.

Table 3-29 Description of the execution result

Parame
ter

Successful Execution

Failed Execution

Functio
n
Output

The defined function output
information is returned.

A JSON file that contains
errorMessage and errorType is

returned. The format is as follows:
{

"errorMessage": "",
"errorType":"",

errorMessage: Error message
returned by the runtime.

errorType: Error type.

Summa
ry

Request ID, Memory
Configured, Execution
Duration, Memory Used,
and Billed Duration are
displayed.

Request ID, Memory Configured,
Execution Duration, Memory Used,
and Billed Duration are displayed.

Log
Output

Function logs are printed. A
maximum of 4 KB logs can
be displayed.

Error information is printed. A
maximum of 4 KB logs can be
displayed.

Example of the function output when a function fails to be executed:

{

"errorMessage": "Function plugin 'plugin' not found(stat ${RUNTIME_CODE_ROOT}/plugin.so: no such
file or directory)",
"errorType": "FunctionLoadError"

Example of the log output when a function fails to be executed:

2020-07-27 15:20:53.292+08:00 Start invoke request '51a44941-577b-4e1f-b2f6-2f2c3ca2f5f7', version: latest
2020-07-27 15:20:53.292+08:00 51a44941-577b-4e1f-b2f6-2f2c3ca2f5f7 Function plugin 'plugin' not
found(stat ${RUNTIME_CODE_ROQT}/plugin.so: no such file or directory)

2020-07-27 15:20:53.293+08:00 Finish invoke request '51a44941-577b-4e1f-b2f6-2f2c3ca2f5f7' (invoke
Failed), duration: 1.447ms, billing duration: 100ms, memory used: 58.723MB

3.5 Developing Functions in Go 1.x

Function Syntax

Syntax for creating a handler function in Go:

func Handler (payload []byte, ctx context.RuntimeContext)

e Handler: name of the handler function.
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e payload: event parameter defined for the function. The parameter is in JSON

format.

e ctx: runtime information provided for executing the function. For details, see

SDK APIs.

SDK APIs

The Go SDK provides event, context, and logging APIs. Go SDK

e Event APIs

Event structure definitions are added to the Go SDK. Currently, CTS, Kafka,
DIS, DDS, SMN, LTS, Timer, and APIG triggers are supported. The definitions
make coding much simpler when triggers are required.

a. APIG Trigger Field Description

i. APIGTriggerEvent fields

Table 3-30 APIGTriggerEvent fields

Field Name

Description

IsBase64Encoded

Whether the body of an event is
encoded using Base64.

HttpMethod

HTTP request method.

Path

HTTP request path.

Body

HTTP request body.

PathParameters

All path parameters.

RequestContext

API Gateway configurations
(APIGRequestContext object).

Headers

HTTP request header.

QueryStringParameters

Query parameters.

UserData

User data set in the APIG
custom authorizer.

Table 3-31 APIGRequestContext fields

Field Name Description

Apild API ID.

Requestld API request ID.

Stage Name of the environment in
which an API has been
published.
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ii. APIGTriggerResponse fields

Table 3-32 APIGTriggerResponse fields

Field Name Description

Body Message body.

Headers HTTP response header to be
returned.

StatusCode HTTP status code. Type: int.

IsBase64Encoded Whether the body has been
encoded using Base64. Type:
bool.

(1] NOTE

APIGTriggerEvent provides the GetRawBody() method to obtain the body
decoded using Base64. APIGTriggerResponse provides the
SetBase64EncodedBody() method to set the body encoded using Base64.

b. DIS Trigger Field Description

Table 3-33 DISTriggerEvent fields

Field Name Description

ShardID Partition ID.

Message DIS message body (DISMessage
structure).

Tag Function version.

StreamName Stream name.

Table 3-34 DISMessage fields

Field Name

Description

NextPartitionCursor

Next partition cursor.

Records

Message records (DISRecord
structure).

MillisBehindLatest

Reserved parameter.
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Table 3-35 DISRecord fields

Field Name Description

PartitionKey Data partition.

Data Data.

SequenceNumber Sequence number (ID of each

record).

Kafka Trigger Field Description

Table 3-36 KAFKATriggerEvent fields

Field Name Description

Instanceld Instance ID.

Records Message records (Table 3-37).
TriggerType Trigger type (Kafka).

Region region

EventTime Time when an event occurred

(seconds).

EventVersion

Event version.

Table 3-37 KAFKARecord parameters

Field Name Description
Messages DMS message body.
Topicld Topic ID.
SMN Trigger Field Description
Table 3-38 SMNTriggerEvent fields
Field Name Description
Record Message records (SMNRecord

structure).
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e.

f.

Table 3-39 SMNRecord fields

Field Name

Description

EventVersion

Event version. (Currently, the
version is 1.0.)

EventSubscriptionUrn

Subscription Uniform Resource
Name (URN).

EventSource

Event source.

Smn

Message body (SMNBody
structure).

Table 3-40 SMNBody fields

Field Name Description
TopicUrn Topic URN.
TimeStamp Message timestamp.

MessageAtrributes

Message attribute set.

Message Message body.
Type Message format.
Messageld Message ID.
Subject Message topic.

Timer Trigger Field Description

Table 3-41 TimerTriggerEvent fields

Field Name Description

Version Version. (Currently, the version is
v1.0.)

Time Current time.

TriggerType Trigger type (Timer).

TriggerName Trigger name.

UserEvent Additional information about the

trigger.

LTS Trigger Field Description
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Table 3-42 LTSTriggerEvent fields

Field Name

Description

Lts

LTS message (LTSBody structure).

Table 3-43 LTSBody fields

Field Name Description
Data Original LTS message.
{0 NOTE

LTSBody provides the GetRawData() function to return the message decoded

using Base64.

CTS Trigger Field Description

Table 3-44 CTSTriggerEvent fields

Field Name

Description

CTS

CTS message body (Table 3-45).

Table 3-45 CTS structure fields

Field Name Description

Time Time when a trace occurred.

User Information about the user who
triggered the trace (Table 3-46).

Request Request content of the trace.

Response Response content of the trace.

Code Response code.

ServiceType Name of the service involved in
the trace.

ResourceType Type of the resource involved in
the trace.

ResourceName Name of the resource involved in
the trace.

Resourceld ID of the resource involved in the
trace.
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Field Name Description

TraceName Event name.

TraceType Trace type, for example,
ConsoleAction.

RecordTime Time when CTS received the trace.

Traceld Trace ID.

TraceStatus Trace status.

Table 3-46 User fields

Field Name Description

Name Username (an account can create
multiple users).

Id User ID.

Domain Account information (Table 3-47)

Table 3-47 Domain fields

Field Name Description
Name Account name.
Id Account ID.

8. DDS Trigger Field Description

Table 3-48 DDS event structure fields

Field Name

Description

Records

DDS record (Table 3-49).

Table 3-49 DDS record body fields

Field Name Description
EventName Event name.
EventSource Event source.
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Field Name Description
Region region
Dds Document data.

EventSourceld

Event source ID.

(11 NOTE

1. When using an APIG trigger, set the first parameter of the handler function (for
example, handler) to handler(APIGTriggerEvent event, Context context).

2. The preceding TriggerEvent methods have corresponding set methods, which are
recommended for local debugging. DIS and LTS triggers have getRawData()
methods, but do not have setRawData() methods.

e Context APIs

The context APIs are used to obtain the context, such as agency AK/SK,
current request ID, allocated memory space, and number of CPUs, required for

executing a function.

Table 3-50 describes the context APIs provided by FunctionGraph.

Table 3-50 Context methods

Method

Description

GetRequestID( )

Obtains a request ID.

GetRemainingTimelnMilligetRun-
ningTimelnSecondsSeconds ()

Obtains the remaining running time
of a function.

GetAccessKey( )

Obtains the AK (valid for 24 hours)
of an agency. If you use this method,
you need to configure an agency for
the function.

GetSecretKey( )

Obtains the SK (valid for 24 hours)
of an agency. If you use this method,
you need to configure an agency for
the function.

GetUserData(string key)

Uses keys to obtain the values
passed by environment variables.

GetFunctionName( )

Obtains the name of a function.

GetRunningTimelnSeconds ()

Obtains the timeout of a function.

GetVersion( )

Obtains the version of a function.

GetMemorySize( )

Obtains the allocated memory.
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Method

Description

GetCPUNumber( )

Number of CPU millicores used by
the function (1 core = 1000
millicores).

The value of this field is proportional
to that of MemorySize. By default,
100 CPU millicores are required for
128 MB memory. The number of
CPU millicores is calculated as
follows: Memory/128 x 100 + 200
(basic CPU millicores).

GetProjectID( )

Obtains a project ID.

GetPackage( )

Obtains a function group, that is, an
app.

GetToken( )

Obtains the token (valid for 24
hours) of an agency. If you use this
method, you need to configure an
agency for the function.

GetlLogger( )

Obtains the logger method provided
by the context. By default,
information such as the time and
request ID is output.

Results returned by using the GetToken(), GetAccessKey(), and
GetSecretKey() methods contain sensitive information. Exercise caution when

using these methods.

e Table 3-51 describes the logging API provided in the Go SDK.

Table 3-51 Logging API

Method

Description

RuntimeLogger()

e Records user input logs by using
the method Logf(format string,
args ...interface{}).

e This method outputs logs in the
format of 7ime-Request ID-
Output, for example,
2017-10-25T09:10:03.328Z
473d369d-101a-445e-
a7a8-315cca788f86 test log
output.
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Developing a Go Function

Step 1

Step 2

Step 3

Step 4

Log in to the Linux server where the Go 1.x SDK has been installed. (Currently,
Ubuntu 14.04, Ubuntu 16.04, SUSE 11.3, SUSE 12.0 and SUSE 12.1 are supported.)

e If the Go version (1.11.1 or later) supports go mod, perform the following
steps to compile and package code:

Create a temporary directory, for example, /home/fssgo, decompress the Go SDK
of FunctionGraph to the created directory, and enable the go module function.

$ mkdir -p /home/fssgo
$ unzip functiongraph-go-runtime-sdk-1.0.1.zip -d /home/fssgo
$ export GO111TMODULE="on"

Generate the go.mod file in the /fhome/fssgo directory. Assume that the module
name is test:

$ go mod init test

Edit the go.mod file in the /home/fssgo directory as required (that is, add the
content marked in red).
module test

go 1.14

require (
huaweicloud.com/go-runtime v0.0.0-00010101000000-000000000000
)

replace (
huaweicloud.com/go-runtime => ./go-runtime

)

Create a function file under the /home/fssgo directory and implement the
following interface:

func Handler(payload []byte, ctx context.RuntimeContext) (interface{}, error)

In this interface, payload is the body of a client request, and ctx is the runtime
context object provided for executing a function. For more information about the
methods, see Table 3-50. The following uses test.go as an example.

package main

import (
"fmt"
"huaweicloud.com/go-runtime/go-api/context"
"huaweicloud.com/go-runtime/pkg/runtime"
"huaweicloud.com/go-runtime/events/apig"
"huaweicloud.com/go-runtime/events/cts"
"huaweicloud.com/go-runtime/events/dds"
"huaweicloud.com/go-runtime/events/dis"
"huaweicloud.com/go-runtime/events/kafka"
"huaweicloud.com/go-runtime/events/lts"
"huaweicloud.com/go-runtime/events/smn"
"huaweicloud.com/go-runtime/events/timer"
"encoding/json"

)

func ApigTest(payload []byte, ctx context.RuntimeContext) (interface{}, error) {
var apigEvent apig.APIGTriggerEvent
err := json.Unmarshal(payload, &apigEvent)
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if err = nil {
fmt.Println("Unmarshal failed")
return "invalid data", err

ctx.GetLogger().Logf("payload:%s", apigEvent.String())
apigResp := apig.APIGTriggerResponse{
Body: apigEvent.String(),
Headers: map[string]string {
"content-type": "application/json",

StatusCode: 200,
}
return apigResp, nil

}

func CtsTest(payload []byte, ctx context.RuntimeContext) (interface{}, error) {
var ctsEvent cts.CTSTriggerEvent
err := json.Unmarshal(payload, &ctsEvent)
if err = nil {
fmt.Println("Unmarshal failed")
return "invalid data", err

ctx.GetLogger().Logf("payload:%s", ctsEvent.String())
return "ok", nil

}

func DdsTest(payload []byte, ctx context.RuntimeContext) (interface{}, error) {
var ddsEvent dds.DDSTriggerEvent
err := json.Unmarshal(payload, &ddsEvent)
if err = nil {
fmt.Println("Unmarshal failed")
return "invalid data", err
}
ctx.GetLogger().Logf("payload:%s", ddsEvent.String())
return "ok", nil

}

func DisTest(payload []byte, ctx context.RuntimeContext) (interface{}, error) {
var disEvent dis.DISTriggerEvent
err := json.Unmarshal(payload, &disEvent)
if err = nil {
fmt.Println("Unmarshal failed")
return "invalid data", err
}
ctx.GetLogger().Logf("payload:%s", disEvent.String())
return "ok", nil

}

func KafkaTest(payload []byte, ctx context.RuntimeContext) (interface{}, error) {
var kafkaEvent kafka.KAFKATriggerEvent
err := json.Unmarshal(payload, &kafkaEvent)
if err = nil {
fmt.Println("Unmarshal failed")
return "invalid data", err

ctx.GetLogger().Logf("payload:%s", kafkaEvent.String())
return "ok", nil

}

func LtsTest(payload []byte, ctx context.RuntimeContext) (interface{}, error) {
var ltsEvent lts.LTSTriggerEvent
err := json.Unmarshal(payload, &ltsEvent)
if err = nil {
fmt.Println("Unmarshal failed")
return "invalid data", err
}
ctx.GetLogger().Logf("payload:%s", ltsEvent.String())
return "ok", nil
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Step 5

func SmnTest(payload []byte, ctx context.RuntimeContext) (interface{}, error) {
var smnEvent smn.SMNTriggerEvent
err := json.Unmarshal(payload, & mnEvent)
if err = nil {
fmt.Println("Unmarshal failed")
return "invalid data", err
}
ctx.GetLogger().Logf("payload:%s", smnEvent.String())
return "ok", nil

}

func TimerTest(payload []byte, ctx context.RuntimeContext) (interface{}, error) {
var timerEvent timer.TimerTriggerEvent
err := json.Unmarshal(payload, &timerEvent)
if err = nil {
fmt.Println("Unmarshal failed")
return "invalid data", err
}

return timerEvent.String(), nil

}

func main() {
runtime.Register (ApigTest)
}

NOTICE

1. If the error parameter returned by a function is not nil, the function execution
fails.

2. If the error parameter returned by a function is nil, FunctionGraph supports
only the following types of values:

nil: The HTTP response body is empty.
[Ibyte: The content in this byte array is the body of an HTTP response.
string: The content in this string is the body of an HTTP response.

Other: FunctionGraph returns a value for JSON encoding, and uses the encoded
object as the body of an HTTP response. The Content-Type header of the HTTP
response is set to application/json.

3. The preceding uses the APIG trigger as an example. For other trigger types, you
need to modify the content of the main function. For example, change the CTS
trigger to runtime.Register(CtsTest). Currently, only one entry can be
registered.

Compile and package the function code.
After completing the function code, compile and package it as follows:

1. Compile the code.
$ cd /home/fssgo
$ go build -o handler test.go

(10 NOTE

The handler can be customized, which is used as the function entry.

2. Package the code.
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S zip fss_examples_go1.x.zip handler

--—-End

e If the Go version (earlier than 1.11.1) does not support go mod, perform the
following steps to compile and package code:

Step 1 Create a temporary directory, for example, /home/fssgo/src/huaweicloud.com,
and decompress the Go SDK to the created directory.

$ mkdir -p /home/fssgo/src/huaweicloud.com

$ unzip functiongraph-go-runtime-sdk-1.0.1.zip -d /home/fssgo/src/
huaweicloud.com

Step 2 Create a function file under the fhome/fssgo/src directory and implement the
following interface:

func Handler(payload []byte, ctx context.RuntimeContext) (interface{}, error)

In this interface, payload is the body of a client request, and ctx is the runtime
context object provided for executing a function. For more information about the
methods, see the SDK APIs. The following uses test.go as an example.

package main

import (
"fmt"
"huaweicloud.com/go-runtime/go-api/context"
"huaweicloud.com/go-runtime/pkg/runtime"
"huaweicloud.com/go-runtime/events/apig"
"huaweicloud.com/go-runtime/events/cts"
"huaweicloud.com/go-runtime/events/dds"
"huaweicloud.com/go-runtime/events/dis"
"huaweicloud.com/go-runtime/events/kafka"
"huaweicloud.com/go-runtime/events/lts"
"huaweicloud.com/go-runtime/events/smn"
"huaweicloud.com/go-runtime/events/timer"
"encoding/json"

)

func ApigTest(payload []byte, ctx context.RuntimeContext) (interface{}, error) {
var apigEvent apig.APIGTriggerEvent
err := json.Unmarshal(payload, &apigEvent)
if err !=nil {
fmt.Println("Unmarshal failed")
return "invalid data", err
}
ctx.GetLogger().Logf("payload:%s", apigEvent.String())
apigResp := apig.APIGTriggerResponse{
Body: apigEvent.String(),
Headers: map[string]string {
"content-type": "application/json",
%
StatusCode: 200,
}
return apigResp, nil

}

func CtsTest(payload []byte, ctx context.RuntimeContext) (interface{}, error) {
var ctsEvent cts.CTSTriggerEvent
err := json.Unmarshal(payload, &ctsEvent)
if err !=nil {
fmt.Println("Unmarshal failed")
return "invalid data", err

}

Issue 01 (2021-08-28) Copyright © Huawei Technologies Co., Ltd. 88


https://function-community.obs.cn-north-1.myhuaweicloud.com/sdk/functiongraph-go-runtime-sdk-1.0.1.zip

FunctionGraph
Developer Guide 3 Developing Functions

ctx.GetLogger().Logf("payload:%s", ctsEvent.String())
return "ok", nil

}

func DdsTest(payload []byte, ctx context.RuntimeContext) (interface{}, error) {
var ddsEvent dds.DDSTriggerEvent
err := json.Unmarshal(payload, &ddsEvent)
if err = nil {
fmt.Println("Unmarshal failed")
return "invalid data", err
}
ctx.GetLogger().Logf("payload:%s", ddsEvent.String())
return "ok", nil

}

func DisTest(payload []byte, ctx context.RuntimeContext) (interface{}, error) {
var disEvent dis.DISTriggerEvent
err := json.Unmarshal(payload, &disEvent)
if err = nil {
fmt.Println("Unmarshal failed")
return "invalid data", err

ctx.GetLogger().Logf("payload:%s", disEvent.String())
return "ok", nil

}

func KafkaTest(payload []byte, ctx context.RuntimeContext) (interface{}, error) {
var kafkaEvent kafka.KAFKATriggerEvent
err := json.Unmarshal(payload, &kafkaEvent)
if err = nil {
fmt.Println("Unmarshal failed")
return "invalid data", err
}
ctx.GetLogger().Logf("payload:%s", kafkaEvent.String())
return "ok", nil

}

func LtsTest(payload []byte, ctx context.RuntimeContext) (interface{}, error) {
var ltsEvent lts.LTSTriggerEvent
err := json.Unmarshal(payload, &ltsEvent)
if err = nil {
fmt.Println("Unmarshal failed")
return "invalid data", err
}
ctx.GetLogger().Logf("payload:%s", ltsEvent.String())
return "ok", nil

}

func SmnTest(payload []byte, ctx context.RuntimeContext) (interface{}, error) {
var smnEvent smn.SMNTriggerEvent
err := json.Unmarshal(payload, & mnEvent)
if err = nil {
fmt.Println("Unmarshal failed")
return "invalid data", err

ctx.GetLogger().Logf("payload:%s", smnEvent.String())
return "ok", nil

}

func TimerTest(payload []byte, ctx context.RuntimeContext) (interface{}, error) {
var timerEvent timer.TimerTriggerEvent
err := json.Unmarshal(payload, &timerEvent)
if err = nil {
fmt.Println("Unmarshal failed")
return "invalid data", err
}
return timerEvent.String(), nil

}
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func main() {

}

runtime.Register (ApigTest)

NOTICE

1.

2.

If the error parameter returned by a function is not nil, the function execution
fails.

If the error parameter returned by a function is nil, FunctionGraph supports
only the following types of values:

nil: The HTTP response body is empty.
[1byte: The content in this byte array is the body of an HTTP response.
string: The content in this string is the body of an HTTP response.

Other: FunctionGraph returns a value for JSON encoding, and uses the encoded
object as the body of an HTTP response. The Content-Type header of the HTTP
response is set to application/json.

The preceding uses the APIG trigger as an example. For other trigger types, you
need to modify the content of the main function. For example, change the CTS
trigger to runtime.Register(CtsTest). Currently, only one entry can be
registered.

Step 3 Compile and package the function code.

After completing the function code, compile and package it as follows:

1.

Set environment variables GOROOT and GOPATH.

S export GOROOT=/usr/local/go (Assume that the Go SDK is installed
under the /usr/local/go directory.)

$ export PATH=SGOROOT/bin:$PATH
$ export GOPATH=/home/fssgo
Compile the function code.

$ cd /home/fssgo

$ go build -o handler test.go

(1 NOTE

The handler can be customized, which is used as the function entry.
Package the code.
S zip fss_examples_go1.x.zip handler

Creating a function

Log in to the FunctionGraph console, create a Go 1.x function, and upload the
fss_examples_go1.x.zip file.

Issue 01 (2021-08-28) Copyright © Huawei Technologies Co., Ltd. 90



FunctionGraph
Developer Guide

3 Developing Functions

Figure 3-50 Uploading the code package
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(10 NOTE

If you edit code in Go, package the compiled file into a ZIP file, and ensure that the name
of the compiled file is consistent with the handler plugin name. For example, if the name of
the binary file is handler, set the handler plugin name to handler. The handler must be
consistent with that defined in Step 3.2.

e Testing the function

a.

Create a test event.

On the function details page that is displayed, choose Select test event >
Configure test event. Configure the test event information, as shown in
Figure 3-51, and then click Save.
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Figure 3-51 Configuring a test event

. X
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Configure Test Event Create new test event Edit saved test event

Event Template blank-template v
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@ The test event is displayed in plain text. Exercise caution to prevent information leakage.
1 {"Function": "hello"}
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b. On the function details page, select the configured test event, and click
Test.

e  Executing the function

The function execution result consists of three parts: function output
(returned by callback), summary, and logs (output by using the console.log
or getLogger() method), as shown in Figure 3-52.

Figure 3-52 Execution result

© Execution Result: Success
~ Detéils

Function Output

hello from SuSE12.1)

Summary
Request ID: ¢790a0f4-3cc2-4948-acbd-7096e73ba525 Menmory Configured: ~ 128MB
Execution Duration: ~ 9.6ms Memory Used: 85.289MB
Billed Duration 100ms

Log Output (up to 4 KB)

2018-06-19 18:53:14.488+08:00 Start request 'c790a8f4-3cc2-4948-ac6d-7896273bas25"

2018-06-19 18:53:14.407+08:08 796aBF4-3cc2-4948-ac6d-7006273ba525 hello .

2018-06-19 18:53:14.497+08:00 (79620F4-3CC2-4948-ac6d-7096273ba525 Requestld: c790aBf4-3cc2-1948-ac6d-7096673bas25

2018-06-19 18:53:14.497+08:€0 (79620F4-3Cc2-4948-ac6d-7096e73bas25 FunctionNane: world

2018-06-19 18:53:14.497+08:00 79830F4-3CC2-4948-ac6d-7096273ba525 Versicn: latest

2018-06-19 18:53:14.498+08:0@ Finish request 'c790aefi-3cc2-4948-ac6d-7096e73bas25 , duration: 9.6eems, billing duration: 10@ms, memory used: 85.289MB.

--—-End
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Execution Result

The execution result consists of the function output, summary, and log output.

Table 3-52 Description of the execution result

Parame
ter

Successful Execution

Failed Execution

Functio
n
Output

The defined function output
information is returned.

A JSON file that contains
errorMessage and errorType is

returned. The format is as follows:
{
"errorMessage": "",
"errorType":"",
}
errorMessage: Error message

returned by the runtime.
errorType: Error type.

Summa
ry

Request ID, Memory
Configured, Execution
Duration, Memory Used,
and Billed Duration are
displayed.

Request ID, Memory Configured,
Execution Duration, Memory Used,
and Billed Duration are displayed.

Log
Output

Function logs are printed. A
maximum of 4 KB logs can
be displayed.

Error information is printed. A
maximum of 4 KB logs can be
displayed.

Example of the function output when a function fails to be executed:

{ "errorMessage": "runtime error: invalid memory address or nil pointer dereference",
"errorType": "panic",

"stackTrace": [

}

"HandleRequest()",

go-runtime/main.go:15" ]

Example of the log output when a function fails to be executed:

2020/08/12 09:17:07 GMT+08:00 Start invoke request 'e9d3c07f-583c-469b-866a-56a927576998', version:

latest

2020/08/12 09:17:07 GMT+08:00 e9d3c07f-583c-469b-866a-56a927576998 payload:{"key":
"value"}2020/08/12 09:17:07 GMT+08:00 Finish invoke request
'e9d3c07f-583c-469b-866a-56a927576998' (invoke Failed), duration: 39.413ms, billing duration: 100ms,
memory used: 73.766MB

3.6 Developing Functions in C#
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3.6.1 C# Function Development

Function Syntax

(1 NOTE

You are advised to use .NET Core 3.1.

FunctionGraph supports C# (.NET Core 2.0), C# (.NET Core 2.1), and C# (.NET
Core 3.1).

Scope Return parameter Function name (User-defined parameter, Context)

Scope: It must be defined as public for the function that FunctionGraph
invokes to execute your code.

Return parameter. user-defined output, which is converted into a character
string and returned as an HTTP response.

Function name. user-defined function name. The name must be consistent
with that you define when creating a function.

Event: event parameter defined for the function.

context: runtime information provided for executing the function. For details,
see the description of SDK APIs.

The HC.Serverless.Function.Common library needs to be referenced when
you deploy a project in FunctionGraph. For details about the
IFunctionContext object, see the context description.

When creating a C# function, you need to define a method as the handler of
the function. The method can access the function by using specified
IFunctionContext parameters. Example:

public Stream handlerName(Stream input,IFunctionContext context)

// TODO
}

Function Handler

ASSEMBLY::NAMESPACE.CLASSNAME::METHODNAME

SDK APIs

ASSEMBLY: name of the .NET assembly file for your application, for example,
HelloCsharp.

NAMESPACE and CLASSNAME: names of the namespace and class to which
the handler function belongs.

METHODNAME: name of the handler function. Example:

Set the handler to HelloCsharp::Example.Hello::Handler when you create a
function.

Context APIs
Table 3-53 describes the provided context attributes.
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Table 3-53 Context objects

Attribute Description
String Requestld Request ID.
String Projectld Project Id

String PackageName

Name of the group to which the function
belongs.

String FunctionName

Function name.

String FunctionVersion

Function version.

Int MemoryLimitinMb

Allocated memory.

Int CpuNumber

Number of CPU millicores used by the function
(1 core = 1000 millicores).

The value of this field is proportional to that of
MemorySize. By default, 100 CPU millicores
are required for 128 MB memory. The number
of CPU millicores is calculated as follows:
Memory/128 x 100 + 200 (basic CPU
millicores).

String Accesskey

Obtains the AK (valid for 24 hours) of an
agency. If you use this method, you need to
configure an agency for the function.

String Secretkey

Obtains the SK (valid for 24 hours) of an
agency. If you use this method, you need to
configure an agency for the function.

String Token

Obtains the token (valid for 24 hours) of an
agency. If you use this method, you need to
configure an agency for the function.

Int RemainingTimelnMilli-
Seconds

Remaining running time of a function.

String GetUserData(string
key,string defvalue="")

Uses keys to obtain the values passed by
environment variables.

e Logging APIs

The following table describes the logging APIs provided in the C# SDK.

Table 3-54 Logging APIs

Method

Description

Log(string message)

Creates a logger object by using context.
var logger = context.Logger;

logger.Log("hello CSharp runtime
test(v1.0.2)");
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Method Description

Logf(string format, Creates a logger object by using context.
args ..interface{}) var logger = context.Logger;
var version = "v1.0.2"

logger.Logf("hello CSharp runtime test({0})",
version);

Developing a C# Function
10 NOTE

If you use sample package fss_example_csharp2.0, skip Step 1 and Step 2, go to Step 3,
and modify the function handler to MyCsharpPro::src.Program::myFunc.

The following describes how to create a C# (.NET Core 2.0) function in Linux.
Step 1 Create a C# project.

Log in to a Linux server on which the .NET SDK and required running environment
have been installed. Create the /home/fsscsharp/src directory, and decompress
the .dll package to this directory, as shown in Figure 3-53.

This document uses the DLL function of the fssCsharp2.0-1.0.1 version as an
example. The DLL functions of different versions are the same.

Figure 3-53 Decompressing the .dll package

reot2s N100057 1029 /home/fsscsharp/src# pwd
/'home/fsscsharp/src

rooteszAivouss 10949: fhome/fsscsharp/src# 11
total 16

drwxr-xr-x 2 root root 4096 Oct 25 17:01 ./
drwxr-xr-x 6 root root 4096 Oct 25 09:48
-rw-r--r-— 1 root root 5632 Oct 25 15:£2 HC.Serverless.Function.Common.dl]
root@szx1000371099: /home/fsscsharp/src#

F}

Run the dotnet --info command to check whether the .NET environment has been
installed. The command output is as follows:

root@SZX1000371099:/home/fsscsharp/src# dotnet --info
.NET Command Line Tools (2.1.202)

Product Information:
Version: 2.1.202
Commit SHA-1 hash: 281caedada

Runtime Environment:

OS Name:  ubuntu

OS Version: 14.04

OS Platform: Linux

RID: ubuntu.14.04-x64

Base Path: /home/lusinking/dotnetdev/sdk/2.1.202/

Microsoft .NET Core Shared Framework Host

Version :2.0.9
Build : 1632fa1589b0eee3277a8841ce1770e554ece037

Run the following command to create and initialize a console application project:
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Step 2

"dotnet new console -n project_name"

Example command:
dotnet new console -n MyCsharpPro

Create a handler function in the Program.cs code file in the /home/fsscsharp/src/
MyCsharpPro directory. The input is the body of a client request, and the context
is a runtime context object provided by FunctionGraph. For more information
about context objects, see the context API description. The code is as follows:

using HC.Serverless.Function.Common;
using System;

using System.|O;

using System.Text;

namespace src

{

class Program

{
static void Main(string[] args)

{
Console.WriteLine("Hello World!");

public Stream myFunc(Stream input,IFunctionContext context)
{
string payload =
if (input != null && input.Length > 0)

.
’

byte[] buffer = new byte[input.Length];
input.Read(buffer, 0, (int)(input.Length));
payload = Encoding.UTF8.GetString (buffer);

var ms = new MemoryStream();
using (var sw = new StreamWriter(ms))

sw.WriteLine("CSharp runtime test(v1.0.2)");

sw.WriteLine(" ");

sw.WriteLine("Request Id: {0}", context.Requestld);

sw.WriteLine("Function Name: {0}", context.FunctionName);

sw.WriteLine("Function Version: {0}", context.FunctionVersion);

sw.WriteLine("Project: {0}", context.Projectld);

sw.WriteLine("Package: {0}", context.PackageName);

sw.WriteLine("Access Key: {0}", context.AccessKey);

sw.WriteLine("Secret Key: {0}", context.SecretKey);

sw.WriteLine("Token: {0}", context.Token);

sw.WriteLine("User data(ud-a): {0}", context.GetUserData("ud-a"));

sw.WriteLine("User data(ud-notexist): {0}", context.GetUserData("ud-notexist", ""));

sw.WriteLine("User data(ud-notexist-default): {0}", context.GetUserData("ud-notexist", "default
value"));

sw.WriteLine(" ");

var logger = context.Logger;
logger.Logf("Hello CSharp runtime test(v1.0.2)");
sw.WriteLine(payload);

}

return new MemoryStream(ms.ToArray());
}
}
}

Compile the C# project.

Manually add the dll reference (relative path of dll in HinPath) provided by
FunctionGraph to the project configuration file MyCsharpPro.csproj. The code is
as follows:

<Project Sdk="Microsoft.NET.Sdk">

Issue 01 (2021-08-28) Copyright © Huawei Technologies Co., Ltd. 97



FunctionGraph
Developer Guide

3 Developing Functions

Step 3

<PropertyGroup>
<OutputType>Exe</OutputType>
<TargetFramework>netcoreapp2.0</TargetFramework>
</PropertyGroup>
<ltemGroup>
<Reference Include="HC.Serverless.Function.Common, Version=1.0.0.0, Culture=neutral,
PublicKkeyToken=null">
<HintPath>../HC.Serverless.Function.Common.dll</HintPath>
</Reference>
</ltemGroup>
</Project>

Run the dotnet build command to compile the project. The command output is as
follows:

root@SZX1000371099:/home/fsscsharp/src/MyCsharpPro# vi MyCsharpPro.csproj
root@SZX1000371099:/home/fsscsharp/src/MyCsharpPro# dotnet build
Microsoft (R) Build Engine version 15.7.179.6572 for .NET Core

Copyright (C) Microsoft Corporation. All rights reserved.

Restore completed in 54.28 ms for /home/fsscsharp/src/MyCsharpPro/MyCsharpPro.csproj.
MyCsharpPro -> /home/fsscsharp/src/MyCsharpPro/bin/Debug/netcoreapp2.0/MyCsharpPro.dll

Build succeeded.
0 Warning(s)
0 Error(s)
Time Elapsed 00:00:01.47
Deploy the C# project to FunctionGraph.

Use the SSH tool to copy and package the compiled files, as shown in Figure 3-54.

Figure 3-54 Packaging the compiled files

v bin » Debug » netcoreapp2l

Help
ibrary « Share with + Mew folder

=

MName Date modified Type Size

%) HC.5erverless.Function.Common.dll 2018/10/3011:31 Application extens... 6 KB

(%] MyCsharpPro.dil 2018/10/3015:31 Application extens... 6 KB

L | MyCsharpPro.pdb 2018/10 3 PDE File 1 KB

|| MyCsharpPro.runtimeconfig.dev,json 2018/10 31 JSOM File 1 KB

|| MyCsharpPro.runtimeconfig.json 2018/10 31 1KB
1

My CshartPro.deps.json 2018/10/30 15:3 JSON File 1KB
E netcoreapp.0 2018/11/14 9:56 WinRAR ZIP archive TKB

Log in to the FunctionGraph console and create a function, as shown in Figure
3-55.
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Figure 3-55 Creating a function

Template Create from scratch Select template

* Function Name testCsharp

g with a letter and ending with a letter or digit. Only letters, digits, hyphens (-},

= App @
ette
Agency @ Use no agency Create Agency
Set an exclusive agency for function execution
Description Enter a maximum of 512 characters
Runtime C# (.NET Core 2.0)
* Handler MyCsharpPro: src. Program:myFunc
handler in the format of [app name]:[namespace] [class name]:[function name], with up to 128
ers.
Code Entry Mode Upload ZIP file Upload file from OBS
netcoreapp2.0.zip Select File

For a file larger than 50 MB, upload it from OBS.

Execute the function. The function execution result consists of three parts: function
output (returned by callback), summary, and logs (output by using the logf
method of the context.Logger object), as shown in Figure 3-56.

Figure 3-56 Execution result
© Execution Result: Success
v Details

Function Output

CSharp2.1 test(vl)

Request Id: ~ 444a6714-c21a-42bc-abe4-300c92¢1e0ad
Function Name:  testCharp21

Function Version: latest

Project: 112c8a283e414de595ba7783f850a417
Package: d

User data(a):

User data(b).

User data(c): default value

Log Output (up to 4 KB)

2018-11-22 09:23:02.854+08:00 Start request '444a6714-c21a-42bc-abed-300c02c1edad”
2018-11-22 09:23:02.891+08:00 444a6714-c21a-42bc-abed-300c92c1edad hello CSharp

--—-End

{"key" "value"}

Summary
Request ID: 444a6714-c21a-42bc-abed-300c92c1e0a4 Memory Configured:
Execution Duration: ~ 80.407 ms Memory Used:
Billed Duration 100ms

2018-11-22 09:23:02.935+08:00 Finish request '444a5714-c21a-42bc-abed-30@c92c1eBad’, duration: 80.467ms, billing duration: 1@ems, memory used: 36.449MB.
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Execution Result

The execution result consists of the function output, summary, and log output.

Table 3-55 Description of the execution result

Parame
ter

Successful Execution

Failed Execution

Functio
n
Output

The defined function output
information is returned.

A JSON file that contains
errorMessage and errorType is

returned. The format is as follows:
{

"errorMessage": "",
"errorType": ""

errorMessage: Error message
returned by the runtime.

errorType: Error type.

Summa
ry

Request ID, Memory
Configured, Execution
Duration, Memory Used,
and Billed Duration are
displayed.

Request ID, Memory Configured,
Execution Duration, Memory Used,
and Billed Duration are displayed.

Log
Output

Function logs are printed. A
maximum of 4 KB logs can
be displayed.

Error information is printed. A
maximum of 4 KB logs can be
displayed.

Example of the function output when a function fails to be executed:

{

"errorMessage": "Assembly depends json file 'Myapp.deps.json' not found that should be along with
Function Handler library.",

Example of the log output when a function fails to be executed:

2020-07-27 15:11:47.703+08:00 Start invoke request 'bbalec4d-5f78-4d83-afae-fdf1c4fbf768', version: latest
2020-07-27 15:11:47.806+08:00 Finish invoke request 'bbalec4d-5f78-4d83-afae-fdf1c4fbf768'(invoke
Failed), duration: 103.364mes, billing duration: 200ms, memory used: 115.516MB

3.6.2 JSON Serialization and Deserialization

3.6.2.1 Using .NET Core CLI

C# supports JSON serialization and deserialization interfaces and provides the
HC.Serverless.Function.Common.JsonSerializer.dll file.

The interfaces are as follows:

T Deserialize<T>(Stream ins): Deserializes data into objects of function

programs.
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Stream Serialize<T>(T value): Serializes data to the returned response payload.

The following shows how to create a project named test based on .NET Core 2.1.
The procedure is similar for .NET Core 2.0 and .NET Core 3.1. The .NET SDK 2.1 has
been installed in the execution environment.

Creating a Project

1. Run the following command to create the /tmp/csharp/projets /tmp/csharp/

release directory:
mkdir -p /tmp/csharp/projets;mkdir -p /tmp/csharp/release

2. Run the following command to go to the /tmp/csharp/projets/ directory:
cd /tmp/csharp/projets/

3. Create the project file test.csproj with the following content:
<Project Sdk="Microsoft. NET.Sdk">
<PropertyGroup>
<TargetFramework>netcoreapp2.1</TargetFramework>
<RootNamespace>test</RootNamespace>
<AssemblyName>test</AssemblyName>
</PropertyGroup>
<ltemGroup>
<Reference Include="HC.Serverless.Function.Common">
<HintPath>HC.Serverless.Function.Common.dll</HintPath>
</Reference>
<Reference Include="HC.Serverless.Function.Common.JsonSerializer">
<HintPath> HC.Serverless.Function.Common.JsonSerializer.dll</HintPath>
</Reference>
</ltemGroup>
</Project>

Generating a Code Library

1. Upload the .dll file package.

Upload the HC.Serverless.Function.Common.dll,
HC.Serverless.Function.Common.JsonSerializer.dll, and Newtonsoft.Json.dll
files in the package to the /tmp/csharp/projets/ directory.

2. Create the Class1.cs file in the /tmp/csharp/projets/ directory. The code is as

follows:

using HC.Serverless.Function.Common;
using System;

using System.|O;

namespace test

public class Class1
{
public Stream ContextHandlerSerializer(Stream input, IFunctionContext context)
{
var logger = context.Logger;
logger.Logf("CSharp runtime test(v1.0.2)");
JsonSerializer test = new JsonSerializer();
TestJson Testjson = test.Deserialize<Test)son>(input);
if (Testjson != null)

logger.Logf("json Deserialize KetTest={0}", Testjson.KetTest);

}

else

{

return null;
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}

return test.Serialize<TestJson>(Testjson);

}

public class TestJson

{

public string KetTest { get; set; }//Define the attribute of the serialization class as KetTest.

}
}
}

Run the following command to generate a code library:
/home/tools/dotnetcore-sdk/dotnet-sdk-2.1.302-linux-x64/dotnet build /tmp/csharp/
projets/test.csproj -c Release -o /tmp/csharp/release

(10 NOTE

.NET directory: /home/tools/dotnetcore-sdk/dotnet-sdk-2.1.302-linux-x64/dotnet

Run the following command to go to the /tmp/csharp/release directory:
cd /tmp/csharp/release

View the compiled .dll files in the /tmp/csharp/release directory.
-rw-r--r-- 1 root root 468480 Jan 21 16:40 Newtonsoft.Json.dll

-rw-r--r-- 1 root root
-rw-r--r-- 1 root root
-rw-r--r-- 1 root root
-rw-r--r-- 1 root root
-rw-r--r-- 1 root root

5120 Jan 21 16:40 HC.Serverless.Function.Common.JsonSerializer.dll
5120 Jan 21 16:40 HC.Serverless.Function.Common.dll

232 Jan 21 17:10 test.pdb

3584 Jan 21 17:10 test.dll

1659 Jan 21 17:10 test.deps.json

Create the test.runtimeconfig.json file in the /ftmp/csharp/release directory.
The file content is as follows:

"name": "Microsoft. NETCore.App",

{
"runtimeOptions": {
"framework": {
"version": "2.1.0"
}
}
}
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(11 NOTE

e The name of the *.runtimeconfig.json file is the name of an assembly.

e The Version parameter in the file indicates the version number of the target
framework. If the framework is .NET Core 2.0, enter 2.0.0. If the framework is .NET
Core 2.1, enter 2.1.0.

e For .NET Core 2.0, check whether Newtonsoft.Json is referenced in the *.deps.json
file. If Newtonsoft.Json is not referenced, reference it manually.

1. Reference the following content in targets:
"Newtonsoft.Json/9.0.0.0": {
"runtime": {

"Newtonsoft.Json.dll": {
"assemblyVersion™: "9.0.0.0",
"fileVersion": "9.0.1.19813"

}

}
}

2. Reference the following content in libraries:
"Newtonsoft.Json/9.0.0.0": {
"type": "reference",
"serviceable": false,
"sha512": ""

}
7. Run the following command to package the test.zip file in the /tmp/csharp/

release directory:
zip -r test.zip ./*
Test Example
1. Create a CG# (.NET 2.1) function on the FunctionGraph console and upload the
zip -r test.zip file, as shown in Figure 3-57.

Figure 3-57 Uploading the code package

Code  Configuration  Triggers  Monitoring  Logs  Aliases

C# (NET Core 2.7)

test:test Class1:ContextHandlerSerializer

@ Add

Upload ZIP file Upload file from OBS

zip -r test.zip .zip Select File

For a file larger than 50 MB, upload it from 0BS

2. Configure a test event, as shown in Figure 3-58. The key must be set to
KetTest, and the value can be customized.
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Figure 3-58 Configuring a test event

. X
Configure Test Event
Event data is pas s t of a function. Each function can have a maximum of 10
est events. Learn more
Configure Test Event Create new test event
Saved Test Event event-kgks -
@ The test event is displayed in plain text. Exercise caution to prevent information leakage.
1 {"KeyTest": "value_tst_json™}
29/4096
m Delete Cancel
(1] NOTE
e The attribute of the serialization class must be defined as KetTest.
e The test string must be in JSON format.
Figure 3-59 shows the test result.
Figure 3-59 Test result
Tunctions » fefault - test: |ATFST | RN Disahle Version |ATFRT  ~ Operation  + euent-Tedt - Test

Function Qutput

{"record” rul'equestContext” null headers” null’KetTest" ‘value" body" null;

Summary
Request D 46072)ec-Thar4e57b613-254403caec01 Memory Configured: 720 MD
Execution Dureticn: 1273 me Memory Used 41.516 MB.

Rilled Duration 1300 ms

Log Output (1p Lo ¢ KB)

J010-94-21 2118255 00040 9 SEANT 1NVOKe nequest eZJiec-/fba-fesk-DELY-4bA7¥ICaULT, version: lataet

2010 93 21 21:82:56.373196:6 Finish invoke reque:

"4687230¢ 7#ba 4055 b618 352483caecdl’, duration: 1273.39%ms, billing duration: 138éms, momory used: 31.516HB.

Code Configuration ~ Triggors  Monitaring  Logs  Aliases

Runtim Ch (NET Core21)  Developing Funelivns in C4
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3.6.2.2 Using Visual Studio

C# supports JSON serialization and deserialization interfaces and provides the
HC.Serverless.Function.Common.JsonSerializer.dll file.

The interfaces are as follows:

T Deserialize<T>(Stream ins): Deserializes data into objects of function
programs.

Stream Serialize<T>(T value): Serializes data to the returned response payload.

The following describes how to create a project named test based on .NET Core
2.0 by using Visual Studio 2017. The procedure is similar for .NET Core 2.1
and .NET Core 3.1.

Creating a Project

1. On the toolbar, choose File > New > Project, select .NET Core, select Class
Library (.NET Core), and change the project name to test, as shown in
Figure 3-60.

Figure 3-60 Creating a project

Mew Project @
b Recent “ sort by: | Default .| i Search (Ctrl+E) P~

2 ez Console App (.NET Core) Visual C# Type: Visual C#
A project for creating a command-line
Visual C# application that can run on .NET Core
on Windows, Linux and MacOS.

4 Visual C#
Get Started

Class Library (.NET Core)

Windows Universal
Windows Desktop
b Web
.NET Standard
AWS Lambda
b AWS Samples
Cloud
Extensibility
Test
WCF
b Visual Basic
b Visual C++
b Visual F#
SQL Server -

MSTest Test Project (NET Core) Visual C#
MNUnit Test Project ((NET Core) Visual C#
xUnit Test Project (NET Core) Visual C#

ASP.NET Care Web Application Visual C#

eRRAEd

Mot finding what you are looking for?
Open Visual Studio Installer

Name: ConsoleAppl
Location: E\CSharp\source\repos - EBrowse...

Solution name: ConsoleAppl Create directory for solution

D Create new Git repository

Cancel

2. Select the test project in the navigation pane, right-click, and then choose
Properties, as shown in Figure 3-61.
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Figure 3-61 Properties

¥ Build
Rebuild
Clean
Analyze
Pack
@ Publish...
Scope to This
New Solution Explorer View
¢ Edit test.csproj
Add

Manage MuGet Packages...

fo -3

Set as StartUp Project

Debug
¥ cut
X Remaove
Rename

Unload Praoject

¢ Open Folder in File Explorer

S0IUTION EXplOrer v o» X
@o-lo-sam p-
Search Solution Explorer (Ctrl+;) P~

graject)

' Dependencies

& sok
b 2% Microsoft NETCoreApp (2.2.0)
R b Classl.cs

M Properties

»
3
Ctrl+X
Del
Alt+Enter

3. Choose Application and then set Target framework to .NET Core 2.0, as

shown in Figure 3-62.

Figure 3-62 Selecting a target framework

+ x [

test™

.NET Core 2.1
NET Core 2.2
Install other frameworks...

@ Igon and manifest

Icon:

) Resource file:

NET CQEEE

Build

Build Events Assembly name: Default namespace:

Package test test

Debug Target framework: Output type:

Signing [:NET Core 2.1 =) [Class Library =
Resources NET Core 1.0

Specity how application resources will be managed:

A manifest determines specific settings for an application. To embed a custom manifest, first
add it to your project and then select it from the list below.

- (Browec] 7
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Adding a Reference

1. Select the test project in Search Solution Explorer, right-click, and then

choose Add Reference to reference the downloaded .dll file package, as
shown in Figure 3-63.

Figure 3-63 Adding a reference
Search Solution Explorer (Ctrl+;) o

fa] Solution 'test' (1 project)
4 test

b | & Add Connected Service

Manage NuGet Packages...
Scope to This
MNew Solution Explorer View

(10 NOTE

Store HC.Serverless.Function.Common.dll,

HC.Serverless.Function.Common.JsonSerializer.dll, and Newtonsoft.Json.dll in a lib
file.

2. Choose Browse, click Browse(B), reference the
HC.Serverless.Function.Common.dll and

HC.Serverless.Function.Common.JsonSerializer.dll files, and click OK, as
shown in Figure 3-64.

Figure 3-64 Referencing files

Reference Manager - test @
b Projects

Search (Ctrl+E) p-
b Shared Projects Name Path

HC.Serverless. Function.C ) ializer...
4 Browse

HC.Serverless.Function.Common.dll

Di\prog develop i pt C#2.2_runtimej (C# runtime 2...
Di\program\developer\FunsienGraph\  # C#2.2_runtimejsc \C# runtime 2.
Recent

ok || Coneel |

3. View the references, as shown in Figure 3-65.
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Figure 3-65 References

fa] Solution 'test' (1 project)
4 [c¥] test
4 =B pgcemblies
-0 HC.Serverless.Function.Common
-0 HC.Serverless.Function.Commeon.JsonSerialize
4 P& SDE
b 3% Microsoft NETCoreApp (2.0.0)
B Classl.cs

Packing Code

Sample code:

using HC.Serverless.Function.Common;
using System;
using System.lO;

namespace test

public class Class1
{
public Stream ContextHandlerSerializer(Stream input, IFunctionContext context)
{
var logger = context.Logger;
logger.Logf("CSharp runtime test(v1.0.2)");
JsonSerializer test = new JsonSerializer();
TestJson Testjson = test.Deserialize<Test)son>(input);
if (Testjson != null)

logger.Logf("json Deserialize KetTest={0}", Testjson.KetTest);

return test.Serialize<TestJson>(Testjson);

}

public class TestJson

{
public string KetTest { get; set; }//Define the attribute of the serialization class as KetTest.

1. Right-click the test project and choose Build, as shown in Figure 3-66.
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Figure 3-66 Build

bl Solution 'test’ (1 project)
4 [ test
4 55 Do

RS | Rebuild

Clean
- 1 Analyze 3
Pack
b+ 0 & Publish...
Scope to This
Mew Solution Explorer View
¢ Edit test.csproj
Add 3
i Manage NuGet Packages...

L} Set as StartUp Project

Debug 3
X Cut Crl+X
X Remove Del
Rename

Unload Project
¢* Open Folder in File Explorer

- M Properties Alt+Enter

2. Copy the path C:\Users\xxx\source\repos\test\test\bin\Release
\netcoreapp2.0\ of the .dll files, as shown in Figure 3-67.

Figure 3-67 Path of .dll files

100% -

Output

Show output from: Build - | | | =%
10— Build started: Project; test, Configuration: Debug Any CPU ————--

1rtest = C:\Usersh B zource'repositestitestibiniReleazenetcoreapp?. 0htest. d11
========== Euild: | succeeded, 0 failed, 0 up-to—date, 0 skipped ==========

Figure 3-68 shows the files in the path.
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Figure 3-68 Files

Mame

|%| HC.Serverless.Function.Common.dl|

|%| HC.Serverless.Function.Common.JsonSerializer.dll
|%| NewtonsoftJson.dll

IT test.deps,jsan

% test.dll

& testpdb

Date modified

2019/1/19 20:24
2019/1/19 20:24
2018/6/25 10:36
2019/1/21 10:50
2019/1/21 10:50
2019/1/21 10:50

Type

Application extensiol
Application extensiol
Application extensiol
JSOM File

Application extensiol

Program Debug...

Create a test.runtimeconfig.json file in the path, as shown in Figure 3-69.

Figure 3-69 New file

Mew folder

Mame

|%| HC.Serverless.Function.Common.dll

|%| HC.Serverless.Function.Common.JsonSerializer.dl|
|%| Mewtonsoft)Json.dll

IT test.deps.json

|%| test.dll

& testpdb

IT test.runtimeconfig.json

Add the following content in the file:
{

"runtimeOptions": {
"framework": {
"name": "Microsoft. NETCore.App",

"version": "2.0.0"
}
}
}

(10 NOTE

Date modified

2019/1/19 20:24
2019/1/19 20:24
2018/6/25 10:36
2019/1/21 10:50
2019/1/21 10:50
2019/1/21 10:50
2019/1/21 11:12

Type

Application extensic
Application extensic
Application extensic
J50M File

Application extensic
Program Debug...
JSON File

e The name of the *.runtimeconfig.json file is the name of an assembly.

e The Version parameter in the file indicates the version number of the target
framework. If the framework is .NET Core 2.0, enter 2.0.0. If the framework is .NET

Core 2.1, enter 2.1.0.
Compress the file into netcoreapp2.0.zip.

(10 NOTE

The package name can be customized but must be ended with .zip.
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Test Example

1. Create a C# (.NET 2.1) function on the FunctionGraph console and upload the
code package, as shown in Figure 3-70.

Figure 3-70 Uploading the code package

Code  Configuration  Triggers  Monitoring Logs  Aliases

C# (NET Core 2.1)

@
* test:test Class1 ::ContextHandlerSerializer
@ Add
Upload ZIP file Upload file from OBS
netcoreapp2.0 (3).zip Select File

For a file larger than 50 MB, upload it from OBS

2. Configure a test event, as shown in Figure 3-71. The key must be set to
KetTest, and the value can be customized.
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3.

Figure 3-71 Configuring a test event

Configure Test Event

Event data is passed as an input to the entry point of a function. Each function can have a maximum of 10

test events. Learn more

Configure Test Event Create new test event Edit saved test event

Saved Test Event event-6)83 v

@ Thetest event is displayed in plain text. Exercise caution to prevent information leakage.

1 {"KeyTest": "value_tst_json”}

m Delete Cancel

(10 NOTE

e The attribute of the serialization class must be defined as KetTest.
e The test string must be in JSON format.
Figure 3-72 shows the test result.

Figure 3-72 Test result

© Execution Result: Success

~ Details

Function Output

{"record"null’requestContext":null’headers"-null;Ket Test""value""body"null}

Summary
Request ID: 468723ec-Tfba-4e55-b615-254483caec0 Memory Configured: 128 ME
Execution Duration: ~ 1273.399 ms Memory Used 41516 MB
Billed Duration: 1300 ms

Log Output (up 10 4 KB)

2010 03 21 21:02:55.030108:00 Start invoke request '468723cc 7#ba 4S5 b6LS 354483caccel’, vers: test
2019-63-21 21:02:55.256+88:00 468723eC-7Fba-4e55-b618-354483Caecel CSharp runtime test(vi.e.2)
2019-63-21 21:02:56.155+08:00 468723eC-7+ba-4e55-0618-354483caecel json Deserialize KetTest-value

2019-63-21 21:02:56.373+68:00 Finisn invoke request '468723ec-7fba-4e55-b618-354483caecel’, duration: 1273.399ms, billing duraticn: 13@ems, memory used: 41.516MB

Code Configuration  Triggers  Monitoring ~ Logs  Aliases

Runtime C# (NET Core 2.7y Da Fun

nCH
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3.7 Developing Functions in PHP

Function Syntax
Use the following syntax when creating a handler function in PHP 7.3:
function handler($event, $context)

e Shandler: name of the function that FunctionGraph invokes to execute your
code. The name must be consistent with that you define when creating a
function.

e Sevent: event parameter defined for the function. The parameter is in JSON
format.

e Scontext: runtime information provided for executing the function. For
details, see SDK APIs.

e Function handler: index.handler.

e The function handler is in the format of [File name].[Function name]. For
example, if you set the handler to index.handler in your function, as shown
in Figure 3-73, FunctionGraph will load the handler function defined in the
index.js file.

Figure 3-73 Handler of the function

Runtime | PHP73 v
n how to develop functions in PHP
* Handler index_handler

Code Entry Mode Upload ZIP file Upload file from OBS

SDK APIs

The following table describes the context methods provided by FunctionGraph.

Table 3-56 Context methods

Method Description
getRequestID() Obtains a request ID.
getRemainingTimeln- Obtains the remaining running time of a function.

MilliSeconds ()

getAccessKey() Obtains the AK (valid for 24 hours) of an agency. If
you use this method, you need to configure an
agency for the function.

getSecretKey() Obtains the SK (valid for 24 hours) of an agency. If
you use this method, you need to configure an
agency for the function.
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Method

Description

getUserData(string key)

Uses keys to obtain the values passed by environment
variables.

getFunctionName()

Obtains the name of a function.

getRunningTimelnSec-
onds ()

Obtains the timeout of a function.

getVersion() Obtains the version of a function.
getMemorySize() Obtains the allocated memory.
getCPUNumber() Number of CPU millicores used by the function (1

core = 1000 millicores).

The value of this field is proportional to that of
MemorySize. By default, 100 CPU millicores are
required for 128 MB memory. The number of CPU
millicores is calculated as follows: Memory/128 x 100
+ 200 (basic CPU millicores).

getProjectID()

Obtains a project ID.

getPackage()

Obtains a function group, that is, an app.

getToken()

Obtains the token (valid for 24 hours) of an agency. If
you use this method, you need to configure an
agency for the function.

getLogger()

Obtains the logger method provided by the context
and returns a log output class. Logs are output in the
format of 7ime-Request ID- Content by using the info
method.

For example, use the info method to output logs:
logg = context.getLogger()$
$logg->info("hello")

(11 NOTE

Results returned by using the getToken(), getAccessKey(), and getSecretKey() methods
contain sensitive information. Exercise caution when using these methods.

Developing a PHP Function

Perform the following steps to develop a PHP function:

Step 1 Create a function.

1.

Write code for printing text helloworld.

Open the text editor, compile a HelloWorld function, and save the code file as
helloworld.php. The code is as follows:

<?php
function printhello() {
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echo 'Hello world!";

}
2. Define a FunctionGraph function.
Open the text editor, define a function, and save the function file as

index.php under the same directory as the helloworld.php file. The function
code is as follows:

<?php

include_once 'helloworld.php';

function handler($event, $context) {
$output = json_encode($event);
printhello();
return $output;

}
(1] NOTE

FunctionGraph can return only the following types of values:
- Null: The HTTP response body is empty.
- string: The content in this string is the body of an HTTP response.

- Other: FunctionGraph returns a value for JSON encoding, and uses the encoded
object as the body of an HTTP response. The Content-Type header of the HTTP
response is set to text/plain.

Step 2 Package the project files.

After creating the function project, you get the following directory. Select all files
under the directory and package them into the fss_examples_php7.3.zip file, as
shown in Figure 3-74.

Figure 3-74 Packaging the project files

|E fss_examples_php7.3.zip - WinRAR |
File Commands Tools Favorites Options Help

= RN REC - T JEh

Add  Extract To  Test View  Delete Find Wizard Info

M 4 %

VirusScan Comment  SFX

£ B fss_examples_php7.3.zip - ZIP archive, unpacked size 205 bytes

=

Name Size Packed Type Modified CRC32

File folder :
1= hellowarld.php 24 33 PHP File 2019/4/17 10.. B9EYBYEF
|~ index.php 151 117 PHPFile 2019/4/17 10.. 1CBBB166
(O NOTE

In this example, the function project files are saved under the ~/Code/ directory. Select and
package all files under the directory to ensure that the index.php file, the handler of your
FunctionGraph function, is under the root directory when the ZIP file is decompressed.

Step 3 Create a FunctionGraph function and upload the code package.

Log in to the FunctionGraph console, create a PHP function, and upload the
fss_examples_php7.3.zip file, as shown in Figure 3-75.
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Figure 3-75 Uploading the code package

Code

Configuration ~ Triggers ~ Monitoring  Logs  Aliases

For a file larger than 50 MB, upload it from 0BS

fss_examples_php7.3.zip

PHP7.3  Developing Functions in PHP <?php

include once 'helloworld.php’;

dler($event, S$context

Soutput = json_encode (Sevent) ;
printhello();

index.handler return Soutput;

B fss_examples_php? 2.zip - WinRAR
@ Add File  Commands Tools Favorites Of

cc JeNy NS

Add  EdractTo  Test View

Edit code inline

<[ )i » Computer ¢

@] Disk () » Code »

File Edit View Tools

Help [E B s examples_phpr.32ip - 2P

Organize v Includeinlibrary v Sharewith ¥~ Newfolder | Name
¢ Faverites Hame N

1 nelloworld.php
b=Jindecphp

B Desktop
B Downloads

B fss_examples_php7 3.zip

(11 NOTE

e The index of the handler must be consistent with the file name of your function,
because the file name will help to locate the function file.

e The handler is a function name, which must be consistent with that defined in the
index.php file.

e After you upload the fss_examples_php7.3.zip file to OBS, when the function is
triggered, FunctionGraph decompresses the file to locate the function file through index
and locate the function defined in the index.php file through handler, and then
executes the function.

Step 4 Test the function.

1.

Create a test event.

On the function details page that is displayed, choose Select test event >
Configure test event. Configure the test event information, as shown in
Figure 3-76, and then click Save.
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Figure 3-76 Configuring a test event

Configure Test Event

data is passed as an input to the entry point of a function. Each function can

1e5 ts. Learn more

Configure Test Event Create new test event Edit saved test event

Event Template blank-template v

e a maximum of 10

#* Event Mame event-kdpp

© Thetest event is displayed in plain text. Exercise caution to prevent information leakage.

1 {"key™: "value"}

4096

[=a]

2. On the function details page, select the configured test event, and click Test.

Step 5 View the function execution result.

The function execution result consists of three parts: function output (returned by

return), summary, and logs (output by using the echo or getLogger() method),
as shown in Figure 3-77.

Figure 3-77 Execution result

© Execution Result: Success

- Details

Function Output

{"key""value”}

Summary
Request ID: 9149abb0-6fde-4bab-ade3-f812f139654d Memory Configured: 128 MB
Execution Duration:  1.085 ms Memory Used 41.344 MB
Billed Duration 100 ms

Log Output (up to 4 KB)

2010-84-17 11:02:03.669+08:@@ Start invoke request '9149abb@-6fde-4bab-ade3-f812f139654d", version: latest
Hello world!

2019-94-17 11:08:03.67+08:0@ Finish invoke request '9149abb@-6fde-4ba6-ade3-f812f139654d", duration: 1.085ms, billing duration: 10@ms, memory used: 41.344MB.

--—-End

Issue 01 (2021-08-28) Copyright © Huawei Technologies Co., Ltd. 117



FunctionGraph
Developer Guide 3 Developing Functions

Execution Result

The execution result consists of the function output, summary, and log output.

Table 3-57 Description of the execution result

Parame | Successful Execution Failed Execution
ter

Functio | The defined function output | A JSON file that contains

n information is returned. errorMessage, errorType, and
Output stackTrace is returned. The format is
as follows:
{
"errorMessage": "",
"errorType": "",

"stackTrace": {}
}

errorMessage: Error message
returned by the runtime.

errorType: Error type.

stackTrace: Stack error information
returned by the runtime.

Summa | Request ID, Memory Request ID, Memory Configured,
ry Configured, Execution Execution Duration, Memory Used,
Duration, Memory Used, and Billed Duration are displayed.
and Billed Duration are
displayed.
Log Function logs are printed. A | Error information is printed. A
Output | maximum of 4 KB logs can maximum of 4 KB logs can be
be displayed. displayed.

Example of the function output when a function fails to be executed:

{
"errorMessage": "syntax error, unexpected '$data’ (T_VARIABLE), expecting )",
"errorType": "ParseError",
"stackTrace": {
"file": "\/index.php",
"line": 24
}
}

Example of the log output when a function fails to be executed:

2020-07-27 14:40:03.817+08:00 Start invoke request '1512e67f-98c6-474e-b5c2-051adalccb94', version:
latest

2020-07-27 14:40:03.819+08:00 Finish invoke request '1512e67f-98c6-474e-b5c2-051adalccb94' (invoke
Failed), duration: 2.273ms, billing duration: 100ms, memory used: 54.320MB
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Developing Functions with Plug-ins

4.1 Visual Studio Code Plug-in

Step 1 Download the Visual Studio Code plug-in.

Step 2 Manually install funcitongraph-tools, as shown in Figure 4-1.

Figure 4-1 Installing funcitongraph-tools

File FEdit Selection View Go

b RECOMMENDED
4 POPULAR

We cannot connect to the Extensions
Marketplace at this time, please try again

Debug Terminal Help

Untitled (Workspace) - Visual Studio Code [Administrator]

Show Installed Extensions

Show Outdated Extensions
Show Enabled Extensions

Show Disabled Exty

Show Built-in Exte

Show Recommended Extensions

Show Popular Extensions

Check for Extension Updates

Disable Auto Updating Extensions

Install from VSIX...

Step 3 Add the folder in which the installation file is located, as shown in Figure 4-2.
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Figure 4-2 Adding the folder of the installation file

@ EX

b OPEN EDITORS
p 4 NO FOLDER OPENED

You b et added a folder to the
work:

Add Folder

ﬂ] Add Folder to Workspace

@.\'J.F_’, + Computer b Local Disk(C:) * ~ [ %2 ][ Search Local Dk (C.

Organize « Mew folder

- Mame Date modified

= . Conanl 20 2 File folder
elite 2018, 215: File folder
1l Recent Places eprint iright printer 2018/11/29 20: File folder

FilePackage 20 :50 File folder

i Libraries . functiongraph File folder
% Documents . HdpLeg File folder
@ Music . inetpub : File folder
[ Pictures IrmTool 20 e File folder
B8 videos Logo 20 25 18:0 File folder
B MSOCache 2017/3/21 10:46 File folder

a

"8 Computer

Folder: functiongraph

Cancel

Step 4 Right-click, choose fgs.createFunction from the shortcut menu, and select a
runtime to create a function, as shown in Figure 4-3.
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Figure 4-3 Creating a function
File Edit Selection View Go Debug

D\' EXP R

b OPEN EDITORS
p 4 UNTITLED (WORKSPACE)

4 functiongraph

= functiongrap - *--'- ~ " -
Y fgs.createFunction

Terminal Help

fgs.createFunctionBasedOnTemplate

fgs.exportFunction
Open to the Side
Reveal in Explorer

Open in Terminal

Python 2.7

Python 3.6

Ctrl+Enter
chift+ At+R

After a function is created, the functiongraph.yaml and index.js files are
automatically generated, as shown in Figure 4-4.

Figure 4-4 Configuration files

b OPEN EDITORS
p 4 UNTITLED (WORKSPACE)
4 functiongraph

£ functiongraph-tools-0.0.2.vsix

functiongraph.yaml

= functiongraph-tools-0.0.2.vsix X

The file is not d d in the editor because it i§
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Step 5 Right-click and choose fgs.createFunctionBasedOnTemplate from the shortcut
menu to create a function template.

Step 6 Right-click and choose fgs.exportFunction from the shortcut menu to export a
function. Then you can upload the function to FunctionGraph.

--—-End

4.2 Eclipse Plug-in

Currently, FunctionGraph does not provide Java function templates and only
allows you to upload Java function packages through OBS. With the Eclipse plug-
in, you can quickly create Java function templates, package function project files,
upload function packages to OBS, and deploy functions.

Step 1 Download the Eclipse plug-in.

Step 2 Put the Eclipse plug-in package (.jar or .zip) in the plugins folder under the
Eclipse installation directory. Then restart Eclipse. Figure 4-5 shows the Eclipse
installation directory.

Figure 4-5 Installing the Eclipse plug-in

configuration File folder
dropins File folder
features File folder
p2 File folder
plugins File folder
readme File folder

|| .eclipseproduct ECLIPSEPRODUC...

=] artifacts.xml XML Document 276 K
& eclipse.exe Application
i | eclipse.ini Configuration settings

5] eclipsec.exe Application 25K

7 i ay
mmmmomm

%] lombok.jar 201 16:46  Executable Jar File 1,629 K

Step 3 Open Eclipse and choose File > New > Other, as shown in Figure 4-6.
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Figure 4-6 Creating a template
W8 Java - Eclipse
Edit Source Refactor MNavigate Search Project Run Window Help

Mew Ale+Shift+N » | (2% Java Project
Open File... ™ Project...
Close Cirl+W | §F Package
Close All Ctrl+Shift+W | & Class
Save Ctrl+S @ Interface
Save As... @ |[Enar
Save Al Curlsshiftsg | @ Annotation
E— &% Source Folder
4% Java Working Set
Mres 1 Folder
| Rename.. F2 ¢ Fle
gl [Refiesh F5 | 2 Unitled Text File
Convert Line Delimiters To » [E" JUnit Test Case
Print... Ctrl+p | (T Task
Switch Workspace v | Example...
Bt i Other.. Ctrl+N
g  Import..
By  Export.
Properties Alt+Enter
1 CompileHandler.java [EclipsePlugin/..]
2 templateyml [EclipsePlugin/src/...]
3 Create)avaTemplateHandlerjava [Ecl...]
4 InvocationTargetException.class [ja..]
Exit

Step 4 Choose FunctionGraph > Default Java project, as shown in Figure 4-7.
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Figure 4-7 Selecting the default Java template

(&) New F=8 Eo

Select a wizard

Wizards:

type filter text

+ = Database Web Services -
» (= Eclipse Modeling Framework
» = EJB
4 (= FunctionGraph
+f- Default Java project

m

- = Git i
» = Java

» = Java EE

» [= Java Emitter Templates

» = JavaScript

. - —
@,‘ = Back Mext = Finish

Step 5 Enter a project name, specify a project directory (or use the default directory), and
click Finish, as shown in Figure 4-8.
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Figure 4-8 Setting the project name and directory

= o || = =

MNew template

Project name:

Use default location
Efruntime-EclipseApplication B

default

oy . — -

--—-End

4.3 PyCharm Plug-in

With PyCharm, you can quickly generate Python templates, package project files,
and deploy Python functions.

Step 1 Download the PyCharm plug-in.

Step 2 Run JetBrains PyCharm. Choose File > Settings, choose Plugins in the left pane,
and then click Install Plugin from Disk in the upper right corner, as shown in
Figure 4-9.
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Figure 4-9 Installing the plug-in

& settings =3

Plugins

Appearance 8 Behavior Qr

Keymap

Editor

Plugins IdeaVim CSV Plugin Inidldea
Version Control

Project: testl

Build, Execution, Deployment

Languages & Frameworks

Tools

Markdown Mavigator Ideclog Context Free Grammar

i

ANSI Highlighter Material Theme UI .ignore

Step 3 Select the plug-in package you want to install, and click OK, as shown in Figure
4-10.
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Figure 4-10 Selecting a plug-in package
B choose Plugin File @

re_warning.zip

Cancel

Step 4 In the plug-in list, select the desired plug-in and click Restart IDE, as shown in
Figure 4-11.
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Figure 4-11 Restarting the IDE
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Step 5 Choose File > New Project, as shown in Figure 4-12.

Figure 4-12 Creating a project
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Step 6 On the displayed New Project page, choose FunctionGraph, as shown in Figure

4-13.

Figure 4-13 FunctionGraph

Create

Step 7 Select the path in which the project will be stored in Location, and select a Python

version in Base interpreter, as shown in Figure 4-14.

Figure 4-14 Selecting a version

B New Praject

ironment using | g8 Virtualenv v

harmPluginTestFolder\untitle

Create

Step 8 Select a template you want to create in the More Settings area, as shown in

Figure 4-15.
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Figure 4-15 Selecting a template
B New Project @

@0

Create

L] NOTE
Currently, only the Python 2.7 context template is supported.

Step 9 Click Create.
----End
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