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About Me

Michael Estrin (m.estrin@dell.com).

,/’

Software System Senior Principal Engineer at Dell Technologies. -

,f‘//? ’ :“!‘th:‘
Part of the loT Solutions Division’s Platform Development Team. M HHA

My team is responsible for
— Dell’'s ongoing contributions to EdgeX.
— Internal innovation projects built using EdgeX.

My contributions to EdgeX
— Common extensible bootstrapping package.
— Simple dependency-injection container.
— Helm Chart and Kustomize-based manifests to run EdgeX in Kubernetes.
— Environment variable override support.
— Refactored system management agent and Docker executor implementations.
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Overview



Introduction.
Definitions.
Execution Examples.
Layered Architecture.
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Project Structure.
Use-case Endpoints.
Batch Endpoints.
Use-Cases.
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Router.

Controllers.
Middleware.
Common Behavior.
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Wire Up.
Acceptance Tests.
Open Items.
Parting Comments.
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Introduction



My goal Is to provide a
recorded comprehensive
overview.



This I1s an extended speed
presentation.



You won't understand
everything In this
presentation after a single
viewing.



There Is a lot to cover.



Unless | call for them,
please hold guestions.

| will address them after the
presentation If there Is time.
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Regardless, time will be set
aside Iin the next (January
30™) Core WG meeting for

follow-up Q&A.



Draft Pull
Request

# v omao0¢ 0 @C

github.com/edgexfor

Pull requests Issues  Marketplace Explore

edgexfoundry / edgex-go @ Unwatch = 64 #sar 516 Yok 242

Projects 4 Wiki Insights

s 101 11 Pull requests 11

Add Skeletal Support for API V2 Implementation #2285 i

BB richactestrin wants to merge 1 commit inte ymaster from s ssve-2277 BB
& Conversation 3 < Commits 1 B Checks 2 hanged 87
i michaelestrin commented 4 day Member |+ Reviewers
Layered skeletal support for API V2 implementation and acceptance
N h W sothonyMBanafide squest

point and

dpaint

h B aramtexas

and related acceptance
B srandontorster

jon. Commeon cross-serviee ping, b

metrics, and test controller implementatior
tests). Common ping. metrics, and test use-case implementation.
Common metrics domain service implementation. Middleware support. At

Added command line --debug flag and related middleware
implementation to log all requests and responses.

Assignees o
Acceptance tests require addition of REPO_ROOT enviranment & michaciesuin
variable whose value is set to the absclute path to the roct
of the edgex-go repository source; required to find default -

abels

configuration.toml files when starting services for acceptance

testing

Fixes

Signed-off-by: Michael Estrin m.est:

Projects

£ Core WG

& michaelestrin oo (TSR ARRRRRR (R o-': 4 o 20 —

https://github.com/edgexfoundry/edgex-qo/pull/2285
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| won't be diving into the
code In this presentation.



Work In Progress.

Incomplete.
(Enumerated later.)

Subject to change.



Demonstrate concepts.



Establish implementation
patterns.



Separate concerns.
"Decouple all the things.”



Reduce risk by separating
APIv2 implementation from
APIv1 implementation.



Design supports the ability
to add or substitute
transports.

(e.g. asynchronous messaging, etc.)
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Design supports a single
executable with endpoints
from multiple services.
(Could be configuration-driven.)



PR does not include
service-specific use-case
Implementation.



Implement Metadata's
Addressable API; possible
presentation at February 6™
Core WG meeting.



& C @ githubcom/edgexfoundry/edgex-gofissues/2312 * v om® o0&~
O Pull requests lssues  Marketplace Explore
edgexfoundry / edgex-go @unwatch~ 64 destar 516 Yrork | 242

Code (D lssues 101 Pull re s Actions Projects 4 Wiki Security Insights

— Implement v2 of metadata's addressable API #
michaelestrin opened this issue B hours ago - 0 comments

i michaelestrin commented & hos Member +@ - Assignees s
& michactestrin
Dependent upon #2277,
Labels e
©  § michaelestrin added [oiEmmenes (TR '2be's © hours ago coreserviees
4 | michaelestrin self-assigned this & hours ago Projects &
[ PR
———
[ [ michaelestrin added this to New Issues in Core WG via automation 8 hours ago T
M § michaclestrin moved this from New Issues to Release Backlog in Core WG 8 hours ago Milestone o
E Wiite  Preview MBI oo EEE @ R=  Notifications

% Unsubscribe

1 participant

ng or pasting them. [~
- =

https://github.com/edgexfoundry/edgex-qo/issues/2312
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Definitions



Use-case: discrete behavior
Initiated by external

Interaction.
(Could be user or another service.)
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A use-case IS assoclated
with a version, a type, and
an action.



Version: the major value of
the semantic version of a
specific use-case
Implementation.

(e.g. “2")



Type: a mnemonic
assoclated with a specific
use-case iImplementation.

(e.g. "ping’)



Action: a generic hame
(HTTP method-equivalent)
assoclated with a specific
use-case iImplementation.
(e.g. “create”, “read”, “update’, etc.)
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DTO: data transfer object. It
has no behavior. It is used
only for data transmission.

(Request DTO, Response DTO)



Use-case Requests vs.
Transport Requests



Use-case request: a
Request DTO Instance that
maps to single invocation of
a use-case.



Use-case response: a
Response DTO Instance
returned from a single
Invocation of a use-case.



Transport request: single
HT TP request.



A single transport request
can contain one or more
use-case requests.

(Examples coming in next section.)
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Use-case Endpoints vs.
Batch Endpoint



Use-case endpoint: URL that
takes one or more use-case-
specific Request DTOs and
returns corresponding
Response DTOs.



Batch endpoint: “/api/batch”
URL that takes one or more
Request DTOs and returns
corresponding Response
DTOs. (Can be mixed types.)
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Execution Examples



P|ng (use-case endpoint, one uc-request)

$ curl -i -X GET http://localhost:48082/api/v2/ping
HTTP/1.1 200 OK

Content-Type: application/json

Date: Tue, 21 Jan 2020 12:54:31 GMT

Content-Length: 19

{"response":"pong"}
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MetnCS (use-case endpoint, one uc-request)

$ curl -i -X POST -d "" http://localhost:48082/api/v2/metrics
HTTP/1.1 200 OK

Content-Type: application/json

Date: Tue, 21 Jan 2020 12:54:53 GMT

Content-Length: 134

{"memAlloc":696616, "memTotalAlloc”:3770288, "memSys™:11934200, "memMallocs™ : 71874, "memFrees"”: 67704, "memLiveObjects”
14170, " cpuBusyAvg”:0}
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T@St (use-case endpoint, one uc-request)

$ curl -i -X POST -d "{\"message\":\"fool\",\"delay\":100}" http://localhost:48082/api/test
HTTP/1.1 200 OK

Content-Type: application/json

Date: Tue, 21 Jan 2020 12:55:22 GMT

Content-Length: 18

{"message":"fool"}

(lllustrative only.)
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T@St (use-case endpoint, two uc-reguests)

$ curl -i -X POST -d "[{\"message\":\"foo2\",\"delay\":0},{\"message\":\"foo3\",\"delay\":0}]" http://localhost:
48082 /api/test

HTTP/1.1 207 Multi-Status

Content-Type: application/json

Date: Tue, 21 Jan 2020 12:56:21 GMT

Content-Length: 39

[{"message":"foo3"},{"message”:"f002"}]

(lllustrative only.)
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P | ﬂg (batch endpoint, one uc-request)

$ curl -i -X POST -d "[{\"version\": \"2\", \"type\":\"ping\",\"action\":\"read\",\"content\":\"\"}]" http://loc
alhost:48082/api/batch

HTTP/1.1 207 Multi-Status

Content-Type: application/json

Date: Tue, 21 Jan 2020 12:58:01 GMT

Content-Length: 77

[{"Version":"2","type":"ping","Action":"read","Content”:{"response” :"pong"}}]
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MetnCS (batch endpoint, one uc-request)

$ curl -i -X POST -d "[{\"version\": \"2\", \"type\":\"metrics\",\"action\":\"command\",\"content\":\"\"}]" http
://localhost:48@82/api/batch

HTTP/1.1 207 Multi-Status

Content-Type: application/json

Date: Tue, 21 Jan 2020 12:59:37 GMT

Content-Length: 215

[{"Version":"2","type":"metrics"”,"Action":"command","Content":{"memAlloc":714576, "memTotalAlloc": 4468176, "memSys"
111934200, "memMallocs™: 86018, "memFrees” :79871,"memLiveObjects":6147," cpuBusyAvg":39.519524614641185}1}]
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TeSt (batch endpoint, one uc-reguest)

$ curl -i -X POST -d "[{\"version\": \"2\", \"type\":\"test\",\"action\":\"command\",\"content\":{\"message\":\"
fool\",\"delay\":100}}]" http://localhost:48082/api/batch

HTTP/1.1 207 Multi-Status

Content-Type: application/json

Date: Tue, 21 Jan 2020 13:01:59 GMT

Content-Length: 79

[{"Version":"2","type”:"test","Action": "command”, "Content":{"message"” :"fool"}}]
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M |Xed (batch endpoint, multiple uc-requests)

$ curl -i -X POST -d "[{\"version\": \"2\", \"type\":\"ping\",\"action\":\"read\",\"content\":\"\"},{\"version\"
V20", \'typel\":\"metrics\",\"action\":\"command\",\"content\":\"\"}, {\"version\": \"2\", \"type\":\"test\",\"

action\":\"command\",\"content\": {\"message\":\"fool\",\"delay\":100}}]" hitp://localhost:48082/api/batch

HTTP/1.1 207 Multi-Status

Content-Type: application/json

Date: Tue, 21 Jan 2020 13:02:46 GMT

Content-Length: 368

[{"Version":"2","type":"ping","Action": "read","Content”:{"response” :"pong"”}}, {"Version”:"2","type": "metrics™, "Act
ion":"command”, "Content"”:{"memAlloc™:646256," " memTotalAlloc":5029624,"memSys":11934200,"memMallocs"”:95492, "memFree
s":91691, "memLiveObjects"” :3801, "cpuBusyAvg" :45.85220427638601}},{"Version™:"2", "type" :"test"”,"Action" :"command”,"
Content”: {"message"” :"fool"}}]
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Layered Architecture



Implementation Is a relaxed
layers architecture.
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Ul Layer.
Transport-specific.

Controller implementation.



Application Layer.
Use-case iImplementation.

DTO definitions.
Repository contracts.



Domain Layer.
Models.

Validation implementation.
Behavior ("business logic”).
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Infrastructure Layer.
Repository implementation.

Ancillary supporting
structural implementation.
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Project Structure



/internal/pkg/test =

= timer.go

D&A L Technologies

61 of Y © Copyright 2019 Dell Inc.



Supports Golang-based
acceptance testing.



Implements the generic
code to start a service
within a separate goroutine
INn the test runner context.
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Common test-related
assertions, factories, and
timer implementation.



/iInternal/pkg/v2
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application
domain
infrastructure

ui
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Individual architectural layer
Implementation for APIv2
behavior.



ui
common
middleware
debugging
middleware.go
% middleware_test.go
testhandler.go
testroutable.go
routable.go

supported.go

http
api
common
batch
metrics
ping
ping.go

pingtest.go
test

factory.go

[internal/pkg/v2/ul

% metrics_test.go
% ping_test.go
W test_test.go
sut.go
data
metadata
support
system
batchdto
i common.go
request.go
response.go
request
batch.go
result.go
usecase.go
routing

router.go
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Ul layer.

/[common — transport-agnostic.
/nttp — HTTP-transport-specific.



application
usecases

common

/iInternal/pkg/v2/application

ping

= ping.go
test

© test.go

D&A L Technologies
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Application layer.

/common — Cross-service use-cases.

Service-specific use cases will be In

dedicated directories/packages (e.g.
[core/datal/).



/internal/pkg/v2/domain

omain

= service.go
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Domain layer.

Domain service for metrics.
Content will grow with follow-on work.
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[internal/pkg/v2/infrastructure



Infrastructure layer.

Content will be added in follow-on
work.



Use-Case Endpoints



Use-case endpoint: URL that
takes one or more use-case-
specific Request DTOs and
returns corresponding
Response DTOs.



Endpoint Is versioned.
(e.q. /api/v2/metrics)



Endpoint accepts either a
single use-case request or
an array of use-case
requests.



Single use-case request
returns HT TP 200 status
code.



Array of use-case requests
returns HT TP 207 status
code.



Multiple use-case requests
received In a single
transport request are
processed concurrently.



Batch Endpoint



Batch endpoint: “/api/batch”
URL that takes one or more
Request DTOs and returns
corresponding Response
DTOs. (Can be mixed types.)
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Endpoint Is not versioned.
(e.q. /api/batch)



Endpoint accepts an array
of use-case reguests and
returns an array of
corresponding responses.
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Array of use-case requests
returns HT TP 207 status
code.



RequestEnvelope and
ResponseEnvelope are the
batch endpoint’'s DTOs.



Envelopes contain version,
type, and action (from
definitions).



Envelopes also contain a
content field — which holds
a use-case-specific DTO.



Use-case requests sent in a
single transport request can
be of mixed version, type,
and action.



Multiple use-case requests
received In a single
transport request are
processed serially.



Batch endpoint is “free.”

Add a use-case endpoint;
Its behavior Is avallable via
the batch endpoint.



Use-Cases



Live In the application layer.



Single use-case can handle
one or more version, type,
and action (from definitions)
variations.



Define their own private
Request and Response
DTOs.



Are implemented following
GoF Command design
pattern.



Implement the Routable
contract.



Router



Lives in the Ul layer.



Maps version, type, and
action (from definitions) to a
Routable contract
Implementation.



Controllers



Live In the Ul layer.
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Bridges the Ul (1.e. endpoint
Invocation) to a use-case
Implementation.



Implement the Controller
contract.



Provide two generic handler
Implementations.



Handler implementations
provide generic marshalling
and unmarshalling.



Handler implementations
delegate to a use-case
Implementation.



One generic handler is
called for all use-case
endpoint invocations.



The other generic handler is
called for all batch endpoint
Invocations.



Middleware



Lives in the Ul layer.



Contains behavior executed
for each use-case reguest.



Supports pre- and post-
use-case processing.



Extensible.
Can be layered.



Optional.
Can be selectively enabled.



Can modify request and/or
response content.



Can be added to all use-
cases.



Can be selectively added to
an Individual use-case.



PR Includes an example
debugging middleware
Implementation that logs
use-case reguests.



Enabled by command line
switch (—debug).



With switch off:

GET http://localhost:48082/api/v2/ping

HTTP/1.1 200 0K

Content-Type: application/json
Date: Tue, 21 Jan 2020 00:04:47 GMT
Content-Length: 19

"response”: "pong"

Response code: 200 (OK); Time: 18ms; Content length: 19 bytes
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<4 go setup calls>

level=INFO ts=2020-01-21T00:
level=INFO ts=2020-01-21T00:
level=INFO ts=2020-01-21T00:
level=INFO ts=2020-01-21T00:
level=INFO ts=2020-01-21T00:
level=INFO ts=2020-01-21T00:
level=INFO ts=2020-01-21T00:

04:
04:
04:
04:
04:
04:
04:

45.08445057
45.08645187
45.08645187
45.08744927
45.08845127
45.08945117
45.09045157

app=edgex-core-command
app=edgex-core-command
app=edgex-core-command
app=edgex-core-command
app=edgex-core-command
app=edgex-core-command

app=edgex-core-command

source=database.go:152 msg="Database connected"
source=telemetry.go:86 msg="Telemetry starting”
source=httpserver.go:89 msg="Web server starting (localhost:48082)"
source=message.go:50 msg="Service dependencies resolved..."
source=message.go:51 msg="Starting edgex-core-command 1.1.9 "
source=message.go:55 msg="This is the Core Command Microservice"

source=message.go:58 msg="Service started in: 23.5485ms"
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With switch on:

GET http://localhost:48082/api/v2/ping

HTTP/1.1 200 0K

Content-Type: application/json
Date: Tue, 21 Jan 2020 00:04:47 GMT
Content-Length: 19

"response”: "pong"

Response code: 200 (OK); Time: 18ms; Content length: 19 bytes
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<4 go setup calls>

level=INFO
level=INFO
level=INFO
level=INFO
level=INFO
level=INFO
level=INFO
level=INFO

t5=2020-01-21T00:
ts=2020-01-21T00:
t5=2020-01-21T00:
t5=2020-01-21T00:
t5=2020-01-21T00:
t5=2020-01-21T00:
t5=2020-01-21T00:
t5=2020-01-21T00:

07:
a7:
07:
07:
07:
07:
07:
07:

36.15425537
36.15626477
36.15728917
36.15829397
36.15925787
36.16128697
36.16226437
38.16750267

app=edgex-core-command
app=edgex-core-command
app=edgex-core-command
app=edgex-core-command
app=edgex-core-command
app=edgex-core-command
app=edgex-core-command

app=edgex-core-command

action: read, request: null, response: {\"response\":\"pong\"}"

125 of Y

source=database.go:152 msg="Database connected”

source=telemetry.go:86 msg="Telemetry starting”

source=httpserver.go:
source=message.go:
source=message.go:
source=message.go:

source=message.go:

50
51
55
58

89 msg="Web server starting (localhost:48082)"
msg="Service dependencies resolved..."
msg="Starting edgex-core-command 1.1.0 "

msg="This is the Core Command Microservice"

msg="Service started in: 25.4581ms"

source=debugging.go:60 msg="elapsed: @ms, version: 2, kind: ping,

© Copyright 2019 Dell Inc.
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Other middleware
possibilities — use-case
usage metrics, use-case
performance, etc.



Common Behavior



Single implementation of
common behavior across
services.



For example: configuration,
metrics, ping, and version
endpoints.



Test endpoint.

Echoes message after

optional delay.
(/apli/test, available In test context)
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Wire Up



Routes for v2 are added to
muXx.Router In each
service's bootstrap handler

(Init.go).



Acceptance lests



Implementation Is based on
my December presentation
to the QA/Test working

group.



Tests spin up an instance of
the service being tested
Inside the test runner
context.



Leverage In-process, In-
memory implementation of
persistence contract.



Written to exercise all HTTP
methods on endpoint.



Run: V2 tests (metadata) o —
> v @ 121z

Test Results

= QK 12 % + Tests passed: 78 of

— 75460 ms

<4 go setup calls>

= TestUseCaseBatch === RUN TestUseCaseBatch
= POST level=INFO ts=2020-01-21T13:08:01.22931557 app=edgex-core-metadata source=database.go:152 msg="Database connected”
GET level=INFO ts=2020-01-21T13:08:01.23229027 app=edgex-core-metadata source=telemetry.go:86 msg="Telemetry starting” =
PATCH level=INFO t5=2020-01-21T13:08:01.23328997 app=edgex-core-metadata source=httpserver.go:66 msg="Web server intentionally NOT started." =
DELETE level=INFO t5=2020-01-21T13:08:01.23428977 app=edgex-core-metadata source=message.go:50 msg="Service dependencies resolved..."
» CONNECT level=INFO t5=2020-01-21T13:08:01.23529077 app=edgex-core-metadata source=message.go:51 msg="Starting edgex-core-metadata 1.1.0 " _
HEAD level=INFO t5=2020-01-21T13:08:01.23628997 app=edgex-core-metadata source=message.go:55 msg="This is the EdgeX Core Metadata Microservice" u
QOPTIONS level=INFO t5=2020-01-21T13:08:01.23728987 app=edgex-core-metadata source=message.go:58 msg="Service started in: 11.0012ms"
PUT --- PASS: TestUseCaseBatch (1.01s)
TRACE RUN TestUseCaseBatch/POST
TestUseCaseMetrics --- PASS: TestUseCaseBatch/POST (@.00s)
POST === RUN TestUseCaseBatch/GET
GET --- PASS: TestUseCaseBatch/GET (@.0@s
PATCH === RUN TestUseCaseBatch/PATCH
DELETE --- PASS: TestUseCaseBatch/PATCH (©.00s
CONNECT === RUN TestUseCaseBatch/DELETE
HEAD --- PASS: TestUseCaseBatch/DELETE (@.00s)
OPTIONS === RUN  TestUseCaseBatch/CONNECT
PUT --- PASS: TestUseCaseBatch/CONNECT (@.00s)
TRACE === RUN  TestUseCaseBatch/HEAD
TestBatchMetrics --- PASS: TestUseCaseBatch/HEAD (@.0@s)
POST_(one) === RUN  TestUseCaseBatch/OPTIONS
POST_(two) --- PASS: TestUseCaseBatch/OPTIONS (@.00s)
TestUseCasePing === RUN  TestUseCaseBatch/PUT
POST --- PASS: TestUseCaseBatch/PUT (@.00s)
GET === RUN  TestUseCaseBatch/TRACE
PATCH level=INFO ts=2020-01-21T13:08:01.23828%97 app=edgex-core-metadata source=database.go:166 msg="Database disconnected"
DELETE level=INFO ts=2020-01-21T13:08:02.23399127 app=edgex-core-metadata source=telemetry.go:98 msg="Telemetry stopped"
CONNECT --- PASS: TestUseCaseBatch/TRACE (@.00s)
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Common behavior has a
related common test.
(ping, metrics, etc.)



For common behavior, each
service has Its own test
Implementation that
delegates to the related
common test.



A test exists to verify
concurrent execution of

multiple use-case requests
made on a use-case
endpoint.



A test exists to verify serial
execution of multiple use-

case requests made on the
batch endpoint.



Example tests are written to
ensure backward- and

forward- compatibility
across minor API versions.
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This Is done by retaining
each minor release’s DTOs
and using them to execute
requests against the latest
Implementation.



Example tests make heavy

use of constants.

(v2/ui/http/api/common/ping/ping.go constant
definitions and related usage In pingtest.go.)



Example tests have no
hardcoded JSON.

(v2/ui/http/api/common/ping/pingtest.go usage
of test.AssertJSONBodyEqualsForSingle().)
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Open ltems



Creation of a supporting
ADR.



Still iterating on APIv2
specification.

https://github.com/edgexfoundry/edgex-qo/pull/2309
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Conformance to content
and structure of APIv2
specification.

(Missing properties.)



Implement example service-
specific functionality.
(Metadata’s addressable API.)



Implement request DTO
validation.

(Handle edge case where we recelve

an empty reqguest; unmarshal a valid
object with invalid content.)



go-mod-core-contracts
Integration.



Implement strategy pattern-
based abstraction for the
RequestEnvelope strategy
property.

("sync”, "async-push”, “async-poll”)
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Ongoing discussion In
Certification WG on format
of version in APl URLs and
batch DTOs.



Parting Comments



Review the code.
Run It.
Provide feedback.

https://github.com/edgexfoundry/edgex-qo/pull/2285

157 of Y © Copyright 2019 Dell Inc.


https://github.com/edgexfoundry/edgex-go/pull/2285

DAL Technologies



