>dsd puwwgde BPA |ouble MFE o2 oo

lJpzogsle
luwle MFE e 00

ool MFE | pé 00
Wlesls Llez s

L_oleds Iy 238> 95 MFE

louile MFE 1J e o 0

MicroFrontEnd (MFE) 09 b pgebs 2se swp wdsso lzile peoduds pu wodzle sleos
IJeuwesre (Ul) OSs 98w ldlogble 19 98w IJobésd. sswp wbys) JJ 2l9ss pogsss IUgele
wubdd puwodd.

louile MFE

Spdu wgpesd lJobousile ldos wp wbys)ol olgueesle L; bl gpd £Js osis6 MFE. U 9w e
lJolds 09 peld gds luolws wbosd jl9s gJds osise MFE.

logule obosyle jl9s6

1. $p wouvgsd e IJelds Jlouile cbusd 5los Suwes test-mfe.

ng new test-mfe — routing —style=scss



[root@bpa-77 MFE]# ng new test-mfe --routing --style=scss
CREATE test-mfe/README.md (1061 bytes)

CREATE test-mfe/.editorconfig (274 bytes)

CREATE test-mfe/.gitignore (548 bytes)

CREATE test-mfe/angular.json (3106 bytes)

CREATE test-mfe/package.json (1039 bytes)
CREATE test-mfe/tsconfig.json (863 bytes)
CREATE test-mfe/.browserslistrc (600 bytes)
CREATE test-mfe/karma.conf.js (1425 bytes)
CREATE test-mfe/tsconfig.app.json (287 bytes)

ltovhs

2. 8p woUvE s Ujp ) cd JJowssd lJs test-mfe.
3. 8p wouvgsd IJie) IJolds Jluolids pods SPA gles b test-mfe:

ng add single-spa-angular@7 —project test-mfe

~ pdlebo: sop lguedsle luoslh pusld§ po Angular 14 9 single-spa-angular@?.

[root@bpa-77 test-mfel]# ng add single-spa-angular@?7 --project test-mfe
Skipping installation: Package already installed
? Does your application use Angular routing? Yes
? What port should your project run on? 420¢
Added 'single-spa' as a dependency
Added 'single-spa-angular' as a dependency
Added 'style-loader' as a dependency
Added '@angular-builders/custom-webpack' as a dependency
Generated 'main.single-spa.ts
Generated 'single-spa-props.ts
Generated asset-url.ts
Generated extra-webpack.config.js
Using @angular-builders/custom-webpack builder.
Updated angular.json configuration
@angular-builders/custom-webpack:browser
Warning: Since routing is enabled, an additional manual
configuration will be required, see https://single-spa.js.org/docs/ecosystem-angular/#configure-routes
A extra-webpack.config.js (303 bytes)
src/main.single-spa.ts (932 bytes)
src/app/empty-route/empty-route.component.ts (143 bytes)
src/single-spa/asset-url.ts (502 bytes)

o093 SPA glz> Vs 9 o¢ Test-mfe

4. ssuu ldpsule Jdoupss lUpedso & ole luwwsgle Uim IJuwled. oop luolvs oo w
IJlesls & deployUrl s "angular.json".

o pdlebbao: g5l deployUrl ¢l o wldwlbys) Ideeds Wb,

"deployUr1": "http://Tocalhost:4201/"

logile obosdle jlessé Wb NX Monorepo

1. 8p vouvesd |Ji|p_) lJolds Jlogsle obos@ jl9s s13d puwlzsd gpod lpwslslo NRWL (NX):



npx create-nx-workspace@l5.0.0 — |gals pwod=)!ss —NpmScope=cisco-bpa-platform

2. 8p wu9Vs) pagdle Idpuwegse Jel 09 p9 oz Vs Idpeld IJelds:

[r‘oot@Bpa—?? MFE ]# npx create-nx-workspace@15.0.0 --preset=angular --npmScope=cisco-bpa-platform

> m Let's create a new workspace [https://nx.dev/getting-started/intro]

v/ Repository name bpz 2st-mfe
v Application name

v Default stylesheet format

v Enable distributed caching to make your CI No

> B8 nNx is creating your vi15.0.@ workspace.
Leldle 1degwade

sop lousle pusles g pd BPA-test-mfe NX l veésle lJobosd 1Jlss BPA-test-mfe.

3. wbusd Iegbble lebss IJpowe 1U5l9s8" Jodasu IJebousd IUslss 1Uss e logslge
sol sees IUluoslh euwe IUluosl 1Ujlgs.

4. $p wouvgsd UEPJ cd JJowssd |Js test-mfe.

5. 8p vouvesd IUlp) Idolds Jluols puos) 9lz> Vs bpa-test-mfe:

npm install single-spa-angular@7 \--Tegacy-peer-deps & & npx nx ¢
single-spa-angular:ng-add \--project bpa-test-mfe

Swp lugvle Idpdole IJoldss gozsseol:

= W = = cu, = .
CREATE apps/bpa-test-mfe/extra-webpack.config.js
CREATE apps/bpa-test-mfe/src/main.single-spa.ts

CREATE apps/bpa-test-mfe/src/app/empty-route/empty-route.component.ts

CREATE apps/bpa-test-mfe/src/single-spa/asset-url.ts

CREATE apps/bpa-test-mfe/src/single-spa/single-spa-props.ts
UPDATE package.json

UPDATE apps/bpa-test-mfe/tsconfig.app.json

UPDATE workspace.json

o093 SPA glz> s BPA-test-mfe

6. esuw ldpsule JJoupss ldpedsé I&ole luwwsgle IJiPJ IJuwled. wop luolvs o w
IJlesl> J deployUrl wos "project.json”.

) pdlebbo: [es1> deployUrl ¢l o wldwlbys) Idpeds Wéb.

"deployUr1": "http://Tocalhost:4201",



wEssile uulsgs Jdobosdle 1Ujl9s6 9 NX 1jl956

IJozdd pu luoesl, WebPack

Ip wugdsy IJluosl, @angular-builders/custom-webpack” |Je$lod JJluesh 151968 suvwese
Il 19y s Idpeeld IJelds Jdoboséle 1Ujlss 14.

"@angular-builders/custom-webpack": "14.1.0",

oIS [Upess

Ip wopdse IJBlde wluuegsle peas W8> "<app-test-mfe-root>" W9.s ./src/main.single-spa.ts.

st lifecycles = singleSpaAngular({
bootstrapFunction: singleSpaProps => {
singleSpaPropsSubject.next(singleSpaProps);
return platformBrowserDynamic(getSingleSpaExtraProviders()).bootstrapModule(AppModule);

template: '<app-test-mfe-root />'

NavigationStart,
NgZone,

oedsY lJpesd
oSS 1Jpers Bs IUpdys 1Ugs)
O wodSe udw luwpe [Jpes> "<app-test-mfe-root>" 8.5 ./src/app/app.component.ts.

{} angular.json M {} package.json M S single-spa.ts U IS app.componentts X

MFE > test-mfe

@Component ({

selector: 'app
templateUrl:
styleUrls:

oedSsw 1Jpess Vs Idpdyu 1z

oowse uble JS-Web-interop



Sop luwogsle 2506 "uble NPM-Web-interop" Jogsso lJpush 1Jgle JJluosd wuivdd
ssulpsds.

systemjs-webpack-interop": "A2.3.7",

Bp wobusy "systemsjs-web-interop" 9l oW 1wl bulo Jisd wsly luwes,b B 1dpdwd
"main.single-spa.ts".

{} angularjson M {} package.json M TS main.single-spats U X TS app.component.ts M

import { enableProdMode, NgZone } f

IJglb Vs jissuws.single-spa.ts

ST o sJsu SystemJSmoduIeName Gyl 9lu swp quUa>I,oo Jlwpe $8)9 MFE Jpl 09 p9 0
ledlo. ssuwles IJogss, Idpsds) ledlo eds ed puvdJs IUluosd 1dpzeds wolbe oo lJpuosud
lJpdlise J9slho 1Jpldss.

oSy ldpuwl)

Ip wouopsu ldpuwble 1UEluos wldobousd Ws pJud "app.route.ts” IUgl o widobosd
l5l9s 1dzoso.

~ odlzbé: szo wuvpsu Idepuwl IJelds |Js "app.routes.ts”.

{ path: '"**', component: EmptyRouteComponent }

céssle 1Ugses ClJgs IUuog, Jobosdle MFE Ideseps

wOwU pebp wlowsle 9lzod [puwctse w2208 pLLES 2unw IJouopse: STw CUSSS
IJgbsle IJeldss W 1Jlguwle bolo JJg>e0 138886 IUpde,us Jogpsd wbosd 9lzos
Upu.uoé)p Upé&_;gé JMFE.

oY ol uosd MFE

1. 9p wlugvle pJd "mfe.json" s microservice/src/config/mfe.json.

"Tayoutenabled" : true,
"name" : "@cisco-bpa-platform/test-mfe-root",
"type": "application",



"path": "ex/test-mfe",

"display_name": "Test MFE",

"menu_path": "Application",

"custom": true,

"default": false,

"distribution_path": "/assets/cisco-bpa-platform/mw-device-manager/test-mfe/main.js",
"version": "4.1.0-501"

2. 1,00 wluosd psi6 MFE Jel 09 9 0z bule:

o pewewe: IJluuhs lds el Bl IIG o3l Idebosy peuouol

« Layout_enabled: «pJdsu 030 lJuwpeé 131 JIg plodsw Hluw

o Ul e: 1w UG8 Joboss MFE

« Display_name: IJlwe IJpg 900 Jeowuoy Blisesd B Idoudd Idzlows

o 1Jose: IJlushé IJs wbousd MFE

« Menu_path: IJl vl)é |Us Blispes IUoouldd Idos sop wedzwol luolds wbos g MFE
Jeouues Slispst sepd IJISelL pg e pEuoLd

+ Distribution_Path: s uvs) 1Us IJpdw IJeloo 1U3s sged obosd MFE

* b suvs) Ids puwb URL Idp8e,0 wo wbos§ MFE

e IJIde,luos: B elds IJogsso lJs trued seo 11 sJgo [Jpuwly 092951 I3l wp wgsswo
IJss bl sJ90 1dpuwl 929>

ouwesd MFE

luwosgle s wolss APl wss (s uvwsd IJeold. POST MFE/apps) J_o e MFE (MFE)
lJgluod. Jowuwshb IJgpdss sop logvle luvdye bl puuless AddMfeApps Jdwsd pedspele
MFE. Jouvesd wBluosd MFE IJeg )96 W pJd BPA "mfe.json”.

1. 9p wluwos,b mfeHelper oo IJobosd IUyilisg Ws 1Ug>p6 1> 9886 "app.js”.

const { mfeHelper } = require('@cisco-bpa-platform/mw-util-common-app');

2. owesd odluosd MFE luwaésle IJlgudsw addMfeApps(). 903l s o bogldl B
pzpe9e6 "mongo db core_db -> mfe_apps".



async function mfeAppProcessor() {
try {
var data = require('./config/mfe.json"');
awalt mfeHelper.addMfeApps(data);

return;
catch (error) {
return error;

ouwesd ouluosd MFE
MFE zloj JJIZwol).
l2eol MFE IJpguou0
Ilesls 1dppds
1. 9p vlvuble ubos e MFE.
2. §p vogesd wajse ldobosdle 15198 Bs peds Iluosd 1JElue oldzlass ldos wise
lJg>p6 1U> 9596 IJpldlods (eds uvesd Idpeld: MFE-app/dist/:/home/node/app/asset).
3. 9p wlebo wuvesd 2lass 1Ugsed 1U>9s96.
4. 9p oo lJpwog)uo.
oessle Jlogvle
1. leule epdso lugile 1IUuo9,60 §p wogdse Dockerfile Jgjipe w9jse IJobosd IJ5l9s Ws

ped> Iigosd sled 1eloss. sesun Ieudd Izlows Blses lool, MFE.
2.168) W98 Blises gl MFE Jozesd MFE (guslu URL https:/<host>/ex/test-mfe).

~ pdlzbs: Jl sop 02 IJoudd Izlows v ozesd MFE IJgsss Jive £s) p3pz Ss MFE
lJg>so.

wedsu lJooudd IJzluws

1. 9p wlugile pdud 238> VB puwl) test-mfe/src/types/decl.d.ts.

declare module '@cisco-bpa-platform/utility-state';



3. 1o "test—mfe/extra-webpack.config.js“3iubd config.externalals

platform/utility-state'].

['@cisco-bpa-

wess IJgbsle I Jlo @cisco-bpa-platform/utility-state 9oglos glol IJluwes,lbs.

4. 020 pu ldoogslo IJoldsé 98p voouswol:

"@angular/cdk: "~14.2.7"

"@angular/material": "~14.2.5"

"@angular/localize: "Al4.2.6"
"@cisco-bpa-platform/cxui-components”: "4.0.1-1003 "
"@cisco-bpa-platform/data-access-services": "4.1.1-1003
"@cisco-bpa-platform/Togin": "4.0.3-1002 "
"@cisco-bpa-platform/shared-1ibrary": "4.0.1-1001 "
"@cisco-bpa-platform/spogui-components": "4.1.1-1005 "
"@cisco-bpa-platform/ui-shared-components": "4.1.1-1005
"@cisco-bpa-platform/util: "4.0.1-1002 "
"@ngrx/component-store: "~14.0.0"

"@ngrx/ 1 Joios, 1ot "~14.0.0"

"@ngrx/entity": "~14.0.0"

"@ngrx/router-store: "~14.0.0"

"@ngrx/store: "~14.0.0"

Mesd, 1 dpdaloM: "r2.0.5"

Goeslo Tdobag)

"@types/file-saver: "A2.0.7"

~ odlebi: szu luvoesle Iluosble IJuoeses Jeese pdoule Iulbes Cisco-BPA
IJiwlwss.

5. §p woprse IJpdle IJoldss eds puwess 1Jzs) el o9 pouoe bbule:

"app.component.html"



* "app.component.ts"

import { Component, HostListener } from @angular/core';
import { Router } from @angular/router';
import { Observable } from 'rxjs';
import { Loaderservice } from '@cisco-bpa-platform/data-access-services/auth';
@Component ({
selector: 'app-test-mfe-root',
templateUr1 : '. /app. component. html',
styleUrlis: ['./app.component.scss']
b
export class AppComponent {
title = 'test-mfe';
showLoader = false;
loadingSpinner$: Observable



= this.loaderService.spinnerObsv$; leftNavWidth = ['50px', '250px']; isExpanded = false; 1

« "app.module.ts"

import HTTP_INTERCEPTORS, HttpClientModule } from '@angular/common/http';
import NgModule } from '@angular/core' ;

import { BrowserModule } from '@angular/platform-browser';

import BrowserAnimationsModule } from '@angular/platform-browser/animations’;

{

{

{

{
import { LoaderModule } from '@cisco-bpa-platform/cxui-components/loader’;
import { AuthEffects, Authlnterceptor, authReducer } from '@cisco-bpa-platform/login/feature-Togir
import { SideNavModule } from '@cisco-bpa-platform/spogui-components/side-nav';
import { EffectsModule } from '@ngrx/effects';
import { StoreModule } from '@ngrx/store';
import { !
import {
import {

environment } from '../environments/environment';
AppComponent } from './app.component';
AppRoutingModule } from './app-routing.module';

@NgModuTe ({
declarations : [AppComponent],
imports: [BrowserModule, AppRoutingModule, HttpClientModule,
BrowserAnimationsModule,
HttpClientModule,
StoreModule. forRoot({ ['auth']: authReducer }, {
runtimechecks: {
strictStatelmmutability: false,
strictActionImmutability: false
}

b,
EffectsModule.forRoot([AuthEffects]), LoaderModule, SideNavModule],

providers: [
{ provide: ‘config’, useValue: { apiUrl: environment .apiUrl, mfa: environment .mfa } },

{
provide: HTTP_INTERCEPTORS,
useClass: Authlnterceptor,
multi: true,

},

1,

bootstrap: [AppComponent]
b
export class AppModule { }

* "Environment.prod.ts"

const URL = “${i window.location.href.substring(0, window.location.href.lastIndexOf('ex"'))}bpa” ;
export const environment = {

production: true,

appTitle: "BPA | 7,

appName: "Business Process Automation”,

apiurl: “${URL}",

assetsUrl: "./assets”,

packageUrl: "./assets/packages",

mfa: {



enabled: false,

ot p_url: "https://ssologon-prd.sm.bankofamerica.com/ssoconnect/sendOTP.html’
1,
sync: {

groups: false,

users: false
1,

autoRef reshlnterval : 60000,
showFormBuilderListTtems: false,
deploymentType: "not_on_prem"

* "Lsiso.ts”

const HOSTNAME = window.location.hostname;
const URL = “http ://${HOSTNAME}: 8000 ;
export const environment = {
production: false,
appTitle: "BPA | ",
appName: "Business Process Automation",
apiurl: “${URL}",
packageUrl: “http://${HOSTNAME}:9090/assets/packages’,
mfa : {
enabled: false,
otp_url: 'https://ssologon-prd.sm.bankofamerica.com/ssoconnect/sendOTP.html"'

s
sync: {
groups: false,
users: false
s

autoRefreshinterval: 60000,
showFormBuilderListltems: false,
deploymentType: "not_on_prem"

sldeudd Izlows gloj JJlgeob.
lols puwl) 28> W MFE
1. 9p vluuble pdoule comp-one 9 comp-2.

2. 9p wlwos)s 03 ldpdsule Vs pdud 1wz so.

import { CompOneComponent } from './comp-one/comp-one.component';
import { CompTwoComponent } from './comp-two/comp-two. component';

3. Yp VQE).___Su_é el Idoliss.

const includePath = window.location.pathname.substring(l, window.location.pathname.TlastIndexOf('/ex"'));

let prefixPath = 'ex';



if (includePath.length > 1) {
prefixPath = “${includePath}/${prefixPath}"

4. o5 lJpusblo. suoe 1puwl) IUIGC,luos IIJigs,.

const routes: Routes = [
{ path: “$iprefixPath}/test-mfe/compone’, component: CompOneComponent },
{ path: “${prefixPath}/test-mfe/comptwo’, component: CompTwoComponent },
{ path: "**', component: EmptyRouteComponent }

1;

5. lze 1y 1l

APP_BASE_HREF } f
NgModule } from
RouterModule, Routes } f
EmptyRouteComponent } fre
CompOneComponent } from
CompTwoComponent } from °

const includePath = window.location.pathname.substring(1l, window.location.pathname.lastIndexOf(
prefixPath = 3
(includePath.length > 1) {
prefixPath = ~${includePath}

: Routes = [
prefixPath est-m one , component: CompOneComponent },

prefixPath t-mf two™, component: CompTwoComponent },

*'  component: EmptyRouteComponent }

i, G
@NgModule({
imports: [RouterModule.forRoot(routes, { enableTracing: true
exports: [RouterModule],
providers: [
{ provide: APP_BASE_HREF, useValue: '/' },

s AppRoutingModule { }

oei I Jesleed
LS Jlisps pusléds Jobosdle peuouod

$pJdu 8o Jlispd puleds pu wbusy pEuoue. ST 03l IUSuwe IUEbsle IUplbdsws Jleols
puvowd ouwesd MFE. 99> luwogseo IUguolisue IJoldss Jgspes o3l Idg,o:

* lJpuwess: s¥wd IJi_,Lélro‘ el pu gl ?_j.)l.) lJes> Jo.__,ksél Jeas [JBlisps 9ddpl jls
lJeuwess: sew wuvesd lJpuwesslo IJI>Q§ WO BPA [ J ;
o 1J9ld>90: SEiu Bsped ¢luass show_name IJlodss lJos seo lu wogsuo [JSkses 1Jzldss

wewol



pild JBlisps penlds wp louilisol Jobosd leul, MFE 1Jeg oo MFE:

U~ 1L 71D

Test MFE One

nid-12-Isp Isp
nid-12-1sp 12 e e Test MFE First one
Test MFE b Test MFE Two Test MFE First Two

Blispé poolgds
Jeuo 8lispd puslgds:

1. luolBs Bsp Loeses JJpuvess: Idpuwh: sldeuolis e IJILoJ.

"Tayout_enabled": true,

"name": "@cisco-bpa-platform/test-mfe-root",

"type": "application",

"display_name": "Test MFE",

"menu_path": "Application",

"custom": true,

"default": false,

"level": 1,

"distribution_path": "/assets/cisco-bpa-platform/mw-device-manager/test-mfe/main.js",
"version": "4.1.0-501"

Sew Wl odss ¢luoss [Jpuwly 092956 1l Jlow 1J8lspes cpogs eds @9lise g6, SUns)
lJpuwess 11ds luo sge wuwzsd 030 IUSlssps 19l

"Tayout_enabled": true,

"name": "@cisco-bpa-platform/test-mfe-root",

"type": "application",

"display_name": "Test MFE",

"menu_path": "Application",

"custom": true,

"default": false,

"Tevel™: 1,

"distribution_path": "/assets/cisco-bpa-platform/mw-device-manager/test-mfe/main.js",
"version": "4.1.0-501"

B IJuvdd ledlo wdou 1Jdsp6 1JILodss os lgeul, MFE: J3Jd. woslgd $lises lgeul, MFE
lJouwe9s One weo Slisped lgowl, MFE.

IJpuwess 2

"Tayout_enabled": true,



"name": "@cisco-bpa-platform/test-mfe-root",
"type": "application",

"path": "ex/test-mfe/compone",
"display_name": "Test MFE One",

"menu_path": "AppTlication",

"parents": "Test MFE",

"custom": true,

"default": false,

"Tevel": 2,

"distribution_path": "/assets/cisco-bpa-platform/mw-device-manager/test-mfe/main.js",
"version": "4.1.0-501"

lJouwe9s 4

"Tayout_enabled": true,

"name": "@cisco-bpa-platform/test-mfe-root",
"type": "application",

"path": "ex/test-mfe/comptwo",
"display_name": "Test MFE Two",

"menu_path": "Application",

"parents": "Test MFE",

"custom": true,

"default": false,

"level": 4,

"distribution_path": "/assets/cisco-bpa-platform/mw-device-manager/test-mfe/main.js",
"version": "4.1.0-501"

lJewe9s 5

"layout_enabled": true,

"name": "@cisco-bpa-platform/test-mfe-root",
"type": "application",

"path": "ex/test-mfe/compone",
"display_name": "Test MFE First one",
"menu_path": "AppTlication",

"parents": "Test MFE Level One",

"custom": true,

"default": false,

"level": 5,

"distribution_path": "/assets/cisco-bpa-platform/mw-device-manager/test-mfe/main.js",
"version": "4.1.0-501"

owslgd Ylisps [goul, MFE First One weo $lispeé Igewl, MFE Level One.

lJpuwess 6

"Tayout_enabled": true,
"name": "@cisco-bpa-platform/test-mfe-root",



"type": "application",

"path": "ex/test-mfe/comptwo",

"display_name": "Test MFE First Two",

"menu_path": "AppTlication",

"parents": "Test MFE Level One",

"custom": true,

"default": false,

"Tevel": 6,

"distribution_path" : "/assets/cisco-bpa-platform/mw-device-manager/test-mfe/main.js",
"version": "4.1.0-501"

owslgd Ylispd lgool, MFE First Two wew Sliseé Igool, MFE Level One.

w8 leal pJdud "mfe.json” W 1Jgbgs 1. §p leghbs cuvgsd glass [Jgres [U>8s80 Jouwesd
IJbgldle.
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