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What is PF? FUjITSU

The PF Service allows legacy assets to be modernized, realizing a robust system

responsive to changing business requirements.

m Supports the development of applications that meet the demands of mission-critical business

Drastically reduces development timelines, improves maintainability and operability, and shrinks development
scale.

®m Supports rapid, robust construction and the deployment of execution platforms

Systems can be easily built be simply selecting the execution environment definition and deploying the resources
you have developed.

Development of applications that meet the Rapid, robust building and
demands of mission-critical systems deployment of an execution platform
Use case Database

Method for design
linking design
elements
.%wce @lé%f_% Trafjeeaslio;igom
interface ogic e

implementation

Selection of execution
environment g
definition &2 WEB

Deployment of developed

Takes operation @  High quality CI/CD with ¢ Thorough impact . |
into account short cycle times analysis Construction complete=
User access

Process
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Development of Applications that Meet the Demands of

o)
Mission-critical Business il

The development methods and rules provided by PF enable development of

applications with a high level of maintainability and operability.

B Features of application development using PF

Standardization of Application Architecture

Standardizing the type of application architecture and managing the performance architecture at design time realizes an application architecture
without any gap between design and implementation.

Modeling Individual Business Functions as Services

Manages design and implementation using the smallest unit of a business function, which is a service. Using models and rules to implement service
functions, and defining and managing the linkage flow between services improves service portability.

Design Quality Assurance

Maintaining the relationship between changing design information ensures design quality.

Business Rule Definition

Using design tools to define the business rules that establish the principles that inform business decisions, and using a rules engine to evaluate these
rules simplifies the normalization of conditions and results.

Implementation of Thorough Impact Analysis

Using design tools and a code checker for Java resources to strictly regulate standardization constraints enables thorough impact analysis at resource
modification time.

Simple Implementation of Recover sis, and External Linkage

Facilitates implementation of data assurance, performance bottleneck analysis, data store linkage, and external service linkage.
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Reference: Conceptual Structure for Ensuring Maintainability rufitsu

B A highly maintainable system is a change-tolerant system, and for this you need
scalability and flexibility.

Scalaplll.ty oo ‘ Predict the functions you want to add or change, and achieve this at minimal cost and in minimal time.
(= Builtin at design time)
Flexibility . . . . L .
. Realize unforeseen function additions or changes at minimal cost and in minimal time.
(= Aided by technology)

Scalability

(Builtin at design FISEE sesecesccccccscsccscsccccone Represent your business architecture as a model
i, (Concept design)
-é‘ Rules N Draw on principles and imperatives
E (Principles) ®eccccc0c0c000 (# phenomena), distilling the essential qualities into
] rules
©

Maintainability

Flexibility (Aided High . Architecture that doesn't require manual
by technology) productivity

P[event Prevent structural collapse

Rust Structural AU - Identify the places in which functions will be
resistance collapse implemented

Prevent system event Preventasset bloat

rust-out
Asset bloat }- ..>| Avoid having duplicate logic scattered throughout |

Prevent tangled
relationships

---------->|- Stay tangle-free and traceable |

Tangled
relationships
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Standardization of Application Architecture (1/2)

o)
FUJITSU

B Realizing high maintainability and high productivity
Having a standardized application architecture and robust business application architecture enables

development of highly maintainable, high-quality applications. The design content can be generated without
modification as definitions and execution resources, enabling application development that reduces the
development load and boosts productivity.

®m  Application architecture can be standardized by defining models, use cases, and business rules.

Change of
name, change

4 Business list
Output is determined by ererennsBUSTSSS, L enn, b TEICCOMMUnICAtioNS carrier use case | Mainrule 1
how well the model, use tandard contract (service start) | O Perform new subscription | '
case, and business rules ;&'n‘q;'n'd'n;'e;;'O'f'“'c-e-n-s-e-e --------- R aSRCEtE e :
are organized fnformation O | change licensee E
\ i O | change licensee information E:Tﬁaizz/dcanmt —j‘

of address, etc.

/Example: Extracted design pattern

(Business) Model

’ Extract elements

(Business) Rules

Group Licensee  User S - — 1. Rule description
4 o -y ~ ~rwgr— ——voe
| 1 - Rule ID xxx 10001
BaSi( (Ontra(t Pl'ice plan PR, o o Rule name [Name can/cannot be changed
* | D‘ t " :-. . » Rule type Name
Tele hone no ISCOEII'I « ‘e Description Determines whether customer name can be changed
P 8 Service e e — 2. Input & output information
. . - \nput inf i Licensee ID, licensee surname after change, licensee name after
ce" phone 3 '3 nputinformation |-
: C - Output [Whether name can be changed:
information 1: Can be ¢l -
Customer contract model Behavior User Conditions — Ge——p Behavior
Other systems

Quasi-normal, or
abnormal

y
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Standardization of Application Architecture (2/2)

® Using design tools to automatically generate definitions and execution resources
@ An application is highly maintainable when its architecture is standardized and there is no gap between design

and construction, making it robust.
@ Using design content as-is as an execution resource reduces development load and enhances application
development productivity.

Automatic

a generation

Design tools

“ W

Definitions and
execution resources
generated using
design tools

o)
FUJITSU

~

.
Senvice interface_—{ _AP1_|
i
Business process Business logic (Business implementation) Model data
. O Model a . Model a
: Model item A
Behavior <“ -') Model item B
//
S '
Model Model y Model B Model y
Behavior Behavior q Model item C Model item F
\\ Model item D Model item G
\ ? N Model item E Model item H
Rules Rules |
engine content
AN J
Data layer
External \ Data access Datah
connection service pping
\4
i .
E External service DB
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Modeling Individual Business Functions as Services

o)
FUJITSU

B Improving service portability
You can manage design and implementation using the smallest unit of a business function, which is a service. Using models

and rules to implement service functions, and defining and managing the linkage flow between services improves service
portability. Using business process flow control to create associations between multiple services also enables provision of
services with a higher level of granularity.

Example: Using PF to model the service start task as a service

Sales
terminal

e

Front-end N
layer

Session
information

Customer

T

Start Action

Invoke

service
“Start”

Service Start
instruction

Service (Smallest unit
of a business function)

Business layer

i Contract service

@ Datalayer R

Service
interface

Start
API

—

Start
business pr

ocess

5O
<A

N

Business logic
Business implementation)

Model data

Basic contract Basic contract

Contract number

Customer number E

: /7 Create contract \ e . ;

N H

LA Contract type code N .

H | :

- J:
/ I < - * | i

Payment method

Vr Contract number

: Specify payment Application start date
B method Application end date e
C Payment method code ~
; 1]
H ~
P e e e T ET E P E TP ETE
: Service creation and start service
\E\ Business logic (Business implementation Model data
: N Service -
: Service
: \k Create service ¥ Contract number
Service code
- Servicestartdate [~ | | =
Service ) Service end date 1T
acceptance rules - Service status code
N
Rules engine Service acceptance
content

Payment method $

J

(&

External connection
service

Data
conversion

Data access

Databas
e

W ETT
9

J

External N
service

-

8
—|

e .
p Database
server

DB

Customer

Basic
contract

Payment
method

Service
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Design Quality Assurance FUJITSU

m Ensuring design quality
Ensure design quality by maintaining the relationship between changing design information.

B Provides a design plug-in to ensure the relationship with design resources.

(L Centralized management of design information in the design plug-in enables regular updates of the relationship between
changing design information.

2 The relationship with affected design documents can be visualized hierarchically.

.Upstream design using Eclipse plug-in
| Maintain the relationships

Design

information between information
= - . Design E ineer
Reqmremf_‘nts q L g
.- F analysis = <__|
p— Madel design I [QE— :
E Check impact
v 4.7.,“ :-7 et I
~EE- High-level design > —— XML (__l
. Business flow design

Design resources
analysis )

1
1
1
Rule design !
Web flow desig i S
. . ! i A
Detailed design m) B;rigss: i
I Table design Result ﬂOV\L Rules
e Sso 1
T -
°
Table <--o  Model
G S
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Business Rule Definition (1/2) FUjiTSU

B Facilitating normalization of conditions and results
Using design tools to define business rules simplifies the normalization of conditions and results.

® The rules engine evaluates the data model content based on the rule definition, and returns a result.
(@ You can describe business data item names as they are in the rules definition, making rule content clearer.
(2 You can invoke a rules definition hierarchically from another rules definition, enabling standardization of like rules.

The rule definition is used to
evaluate the model status and
return a result

Result

Condition

Busi logi Model dat Business rules are
usIness logic , ogetdata defined using design
(Business implementation)

Model a Model a
Behavior Model item A
| |
[ | <D
Model B Model y Nodel B NModely Developer
Behavior Behavior I Generate P
Model item B Model item E |
Model item C Model item F |
Evaluation Model item D Model item G |
L B B 7 B &N §B B §B §B § |
I i
Result
| Result_jug A I i
/54 1 I
/‘ |
p o Rule definition
Rule definition ommon rule XXX

Rules can be

defined

hierarchically
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Business Rule Definition (2/2) FUjiTSU

B Rule content supports an evaluation criteria table and a decision table.
It is easy to define rules content in accordance with business principles and imperatives.

1. Rules definition methods usually consist of an evaluation criteria table and a decision table, depending on rules content.
2. Place items with highly variable elements in a master.
3. Draw on principles and imperatives to simplify the normalization of conditions and results as much as possible.

Tips for creating
rules content

i Example: Parking Iot Service Specs ............................................................................................................................... :
.|.....rable of fees applied _ _.|....] Fee Table A,...........) FeeTableB . ....|....FeeTableC .| ...

. %] oneparkngperioa || UDIO Loy ineennes FIOM 240110300 b AT e Ll

| Basic fee (per day) Tax 11,200, 1,000, 800, (No upper limi)

S 5 O B S ek ssssssnsnssssssassnssbsnssssssnssssnsassnsassnssssesnsassnsassssassnsasadeees

N N A A A AR A RN RN AR NN EEEEEEEREEEERREAREAE :Key: Implementation p0|i(y

: @: Optional @ Use of limited express train to/from station center = Mandatory condition . R egnEa

. conditions @ Fora product spend of 30,000y, or more = Shopping discount : --

: ® When using a cinema within the center = (inema discount F Master :

: @ When using both @ and ® = (Combo discount :

Rules content creation

) | Evaluation criteria @ -/_ Decision table
Ranking criteria applied table Parking fee optional Pattern

to parking fee onditions (criteria) specification
Result Condition o Use of limited expie“s\?etsr?in to/from station Nlyly
Rank A Parking period 0-1 day ditio Product spend >= 30,000,e,="Yes" -lYIN]Y
Rank B Parking period 2-3 days n Cinema use = "Yes" -INJY LY
Rank C Parking period >3 days o Sh-opping ‘.jiSCOUHt X
It Cinema discount X
Combo discount X
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Implementation of Thorough Impact Analysis (1/3)

o)
FUJITSU

®m Thorough impact analysis

Using design tools and a code checker for Java resources to strictly regulate standardization constraints enables a
thorough impact analysis during resource modification.

Problems with
existing impact

analysis

1. The Eclipse and Java hierarchy viewers both have limitations imposed by messaging and data retention (conversion to XML, etc.)

2. Given the support for highly flexible naming of internal variables, etc., 100 points cannot be collected under the standard naming
conventions.= Input control imposed by JDT"")

3. grep and other string searches require decisions on ineligible resources, leading to operational inefficiency.

Solve problems

2

Eclipse +)DT

Note: JDT (Java Development Tools): Tools feature for Java source compilation, code completion, etc.

A thorough impact analysis can be implemented using design tools, resource constraints imposed by a code
checker, and impact analysis viewer.

Coding

—— xmL L Commit

L,

Impact Analysis Viewer

[ Impact analysis £

4 5 Trace element : mode item  input infomation : Customer/Customer]D
4 B MODEL_DESIGN/design/model/customer/Customer.model: 11
o MODEL_DEVELOP/src/my/fw/modelbase,/customer/IndividualModelBase java:52 - register(ISessionHandle, IFindividualRegist_I)
o MODEL_DEVELOP/src/my/fw/modelbase,/customer/IndividualModelBase.java: 52 - register(ISessionHandle, IFIndividualRegist_I)
4 o MODEL_DEVELOP/src/my/fw/modelbase/customer/IndividualModelBase java:82 - update(ISessionHandle, IFIndividualUpdate 1)

Configuration
management
resources

& MODEL_DEVELOP/src/my/fw/modelbase/customer/CustomerModelBase.java: 228 - customerUpdate(ISessionHandle, IFCustomerlUpdate_I)
o MODEL_DEVELOP/src/my/fw/modelbase/customer/IndividualModelBase java:82 - update(ISessionHandle, IFIndividualUpdate_I)
& MODEL_DEVELOP/src/my/fw/modelbase,/customer/IndividualModelBase java: 107 - getCustomer(ISessionHandle)

Impact analysis result (relationship chart)

O-0

@: Change

element

O: Related

: Area identified by a user as requiring resource modification

>0

—> Relationship
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Implementation of Thorough Impact Analysis (2/3)  rujitsu

B Impact analysis viewer
Thorough impact analysis is realized by using design tools to design the architecture to associate everything

based on model items, making it self-explanatory as to which function is used from where, by whom and for
what purpose. This enables the discovery of meaningful relationships, rather than merely the discovery of

words, facilitating multi-level analysis.

® A framework that associates everything based on model data ensures a correct understanding
of the influence of each element.

Presentation Service Service (Business logic) Model data
Content Change Screen Interface
Mo OO Model a Model a
oo xx
e:(j:dres LTI Behavior Model ?tem A
: [tem Y Model item B
—
| ok I| CANCEL ——
L Model y
-
Magdel Model y Model B Model y Model item X
Content Confirmation ‘~\ Model item Y
Screen g . odel item
Name: OO x x BehaV|or~\\\ Behavior Model item C Model item X ’ Model item Z
Address: O OPrefx x ity - « m__ e b 1
V- Business rules = "NodeterTR - Model item Y
\_/
Model item E Model item Z
Lo |
PF
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Implementation of Thorough Impact Analysis (3/3)

o)
FUJITSU

® Practical example of thorough impact analysis

(1) Manage model item attributes as class variables by generating the class from the design information.
(2) Business java: Use the Key class to manipulate model items.

(3 The relationship between the checking of a model item and a variable is managed using a structure that
sets an instance in an internal variable to ensure that the relationship is not severed.

Catalog class (generated by plug-in)

public class Keys {

Jx=

. o -
B Contract model £ * </DL> :
£ Model definition & ® s
» Madel essential information private Keys() { @
List of it Attributes }
Select a m, Set the details. Set the properties of the selected item.
type fiter text Ttem name* ContractID .ﬁublizn;;:ﬁc éinal X31CKey<IModelBase> Contract = new X31CKey<>("Contract”, "com.fujitsu.xframework.x31.X31CMc
2§WMTU | T S /#% ContractID =/
QCZ:E:N::E ? Min* 0 public static final X31CKey<String> ContractID = new X31CKey<>("ContractID", "java.lang.String");
e - /** ContractType */
Required false public static final X31CKey<String> ContractType = new X31CKey<>("ContractType™, "java.lang.String");
®)  Filled the end blank y /** ContractName */
Encryption target it=ms i public static final X2iCKey<String> ContracthName = new X31CKey<>("ContractName", "java.lang.String", "com.fujit
1 / /** ContractDetdil */
: ll public stati¢ final X31CKey<IModelBase> ContractDetail = new X31CKey<>("ContractDetail™, "com.fujitsu.xframewor
contract.model @ .
, Item attributes Java class (MBC coding)
Item list Item attribut Contract t N
em attrioute ontrac e i
0 Contract ID yP 30 /1 Fetch the model to be manipulated (contract model)
ontrac lype Long \V/ 31 Contract contract = (contract) this.getModelBase(Keys.contract);
Contract type ‘ 32 /I Set interface data value in model
Licensee name | Min 0 33 contract.setValue(Keys.contractID, contractinput.getLong(Keys.contractiD));
| Max 9999
34 /1 Contract type in interface data
Mandatory false V/ @ 35 String contract type_input = contractinput.getString(Keys. contract type);
' Implement using
Spacefilltoend | false \/ @36 String str = contractinput.getString (Keys.contract type): design info
Encrypt false \/ . | asis

[E140-08]: Use either % model item name (IF data item name) or
* model item name (IF item name)_* as the instance variable name.
Compile fails due to error
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Simple Implementation of Recovery, Fault Analysis, and

[c®)
External Linkage FUJITSU

B Facilitates implementation of data assurance, performance bottleneck
analysis, data store linkage, and external service linkage. The following
functions are provided:

@ Data assurance (recovery) function

@ Data store function

3 Performance bottleneck analysis support
@ External service linkage function
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Data Assurance (Recovery) Function (1/3)

o)
FUJITSU

B Data assurance (recovery) function

-You can select Cancel recovery and Forward recovery.

-Ensures consistency in transactions that include database update and message update at recovery time.

Image: Cancel recovery control

Implementation of service allocation
from flow definition

Application
server
EVENT FLOW

Business
Service process
interface
Business logic Model data
Front-end /
server /
Returnsgl\ ‘s\~ <117
error Sso
~ e
pp——— —_———r e =

Asynchronous disconnection

= Flow
definition

/_
Cluster
allocation

Database

session
management

If an error occurs during synchronous processing, you can skip subsequent
processing and roll back the database to the data update.

Decision on cluster
allocation during
operation

Session pool control
g
Database
server

Recovery log

N

Table

Rollback

Execution log

15
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Data Assurance (Recovery) Function (2/3) FUjITSU

| P ; | If an error occurs during asynchronous processing, the asynchronous part can be re-
s Al executed simply by re-entering the event.

Forward recovery operation (continued on next slide)
@ An error occurs during asynchronous processing.
@ The system administrator is notified.

( N\

Application — —
EVENT FLOW Data layer server
: . . Cluster
Business Business logic Model data ___ d-=p_]
Service process AL caticn

Recovery log
i | L Database session Storage of
// management entered event
| — Table
Front-end / 1=
server /
‘ < Execution log
Notificati T T
otification g —
of Asynchronous disconnection DD s
successful <> upon synchronous
completion % \ Sompletlon )
=" [~y External connection service “
- @ O S\ service
P e Data ~ - .
o = conversion | -2
- N Ot'f'c?t,'on of manitoring Error notification @ %
(requiring recovery) -2
System
administrator
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Data Assurance (Recovery) Function (3/3) FUjITSU

Forward recovery operation (continued from previous slide)

3 The system administrator uses a patch, etc., to correct the recovery log data.
@ The system administrator re-enters the event in which the error occurred.

® The data assurance function is used to skip the part that completed normally and re-execute the synchronous

part based on the recovery and executiop logs. .
System - ©) Patch, etc., used to correct recovery log data

Application administrator Gy =TT e
server = ( )

- Datab
EVENT FLOW @ i System administrator re-enters event e Data layer |pin ~-\
i N
—————}-Fo==m==T Cluster !
3u5mes§I process | Business logic Model data allocation
Skip normal synchro Recovery log
partbasedon | Database Storage of
check of execution io F~- ~—o session entered event
1

1 se=< e €=2=> management Table
l—l-—l T+ l_l_l o>

1
1
1
1
1 e
@ L = R
: e
1
(<>
1 q
I Execution log
] | s
1
I _L Storage of event
upon synchronous
<A completion
~ External connection service S g
\\\ ’__‘
O N Data L service
conversion | /_ deds o
Re-entry of recovery link 4
Theexampleshows data conversion using external service linkage, =2
but a system internal asynchronous update is also possible.
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Data Store Function

o)
FUJITSU

M Data Store Function
- Data stores can easily be switched without changing applications.

- Data can be encrypted and stored by specifying in the model definition that the model item is

to be encrypted.

Application
server

EVENT FLOW

Business
process

Business logic

Model data

il

7

-

.

Data can be encrypted

B e

Database mapping

Request
mapping

," Database
accessor

Oracle

o

T MongoDB
\

\

\ \!

\ Search result

11

r~d4 Document Data

mapping

Database
(" server N

Commercial RDBMS

Ny ~~~.-:~(L|&tyet available)
S~

MongoDB [

Data stores can easily be switched

I
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Performance Bottleneck Analysis Support (1/2) FUJITSU

® Query comment insertion during SQL query execution
Embedding a message ID in the SQL query makes it easier to identify choke points, thus
reducing the hours of labor involved in investigating performance issues.

Application Database
™ server ( server h

b  Datalayer ~

N ET A | Businesslogic : RDBMS
Request mapping
= L RDBMS i
usiness proces R4
Database accessor o

1
/ H
| = Y
d A i Creation of SQL statement PostgreSQL log Slow query (or Oracle AWR', etc.)
1
| I 4
. | i(lil_cttec)cjtllmnA columnB ot [Date &time] [Processingtime] [SQL text]
| from tableA ' /;/ 04/01 10:00 9999ms select columnA, columnB from
¥ ("p’ tableAwhere eeeeeeeeececcens
MOdel data 1 " Where eeeeeeeeececenns
1 ! Note: Automatic Workload Repository
I ,’ essage 1D embedded using
: uerv comment function _]\/L
1

1 ,' [Message ID] [SQL text]
1 (EETEIICt columnA, Message ID output using Query comment function

,’ columnB from tableA [Date & time] [Processing time] [Server + Application name] [Message ID]

y where seeeeeeeecccenns [SQL] Message D

v | 04/01 10:00 9999ms svX+appliA

ST = - select columnA, columnB from tab
S=~ where eeeeeeeeeeeenanns
SS~o Search result
EAW Event Log 5 .
VERLLO mapping -
_—

04/01,10:00,RA,D= ){192.168.xxx.Xx}, start=2xxxxx, I

sendTime=xxxxxxx, KEY=[, ] Xxxxxxx, . )
04/01,10:23,RA,D=MessagelD2 , T=%@{192.168.xxXXx}; By comparing the EAW log against the SQL code that caused the performance

sendTime=xxxxxxx, KEY=[, ] Xxxxxxxx, ; bottleneck you can trace the operation that occurred at SQL execution time,
including the application that was executed, the time zone, and the server name.

Message 1D
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Performance Bottleneck Analysis Support (2/2) FUJITSU

B Automatic execution plan output function
Outputting an execution plan during SQL execution makes it easier to identify problematic applications and SQL
code, thus reducing the hours of Iabor involved in investigating performance issues.

ADPD d 0
— Vo Database server ~

- - Data layer N
Business logic . RDBMS
EVENT FLOW Request mapping
H \l/ 54 RDBMS tableA
usmess proces I ~2leL
1| Database accessor L
,
// I_I_I i High-load analysis/detection of Lo
e ! long running applications Message ID output using Query comment function
T ,l b — [Date & time] [Processing time] [Server + Application name] [Message ID]
| ! A4 [saL]
I I ‘ f~[| 04/0110:00 9999ms svX+appliA D lumnA,
! i | %G columnB from tableA where =+ «eeeveeeennee.
L] ¥
I
Modeldata |  —— i
)
I ] —
: ; 2Srtfllff;fi"?2fftomat'c execution plan J Execution plan output using execution plan automatic
1 . _ output function

: I [OUtPUt execution plan] =ON duration: 4016.724 ms plan:

” Aggregate (cost=14.90..14.91 rows=1 width=0)

1 [SQL text] ->Hash Join (cost=3.91..14.70 rows=81 width=0)

1 _. Hash Cond: (pg_class.oid = pg_index.indrelid)

iessagellh ct columnA, columnB from ->Seq Scan on pg_class (cost=0.00..8.27 rows=227 width=4)
- tableA where - - - | ->Hash (cost=2.90..2.90 rows=81 width=4)
T~ ->Seq Scan on pg_index (cost=0.00..2.90 rows=81 width=4)
e ~ao * Filter: indisunique
"‘__~ Search result STATEMENT: select columnA, columnB from tableA where - - -
~
EAW Event Log ™ i J
mapping
|

04/01,10:00,RA,D= ESENERIAN 192.168.XXX.XX}, start=2xxxx
sendTime=xxxxxxx, KEY=], | XX X
04/01,10:23,RA,D=MessagelD2 , T=%@{T92:T68axx0d, st The automatic execution plan output function allows you to immediately

dTime= , KEY=], , N o ,
sendTimesxo00000x, KEV=L, ]rooooo identify application performance bottlenecks and problematic SQL code.
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External Service Linkage Function FUJITSU

®m Provides a simple mechanism for data linkage with external services
Provides a data conversion function and a request send/receive function

Application server
layer . I
Web server Service — T
ranslator
- | Business logic MoSdeIAdata ans ato
. Husiness implementatiof elvice
Service | Data conversion ~ Creation of Send message
interface e (upstream)
EAW converts data according to the specified
L) | format and creates a Send message based on External
Start API | engne - N I} IF data service
AP IEF ‘j vssssm——————- S r
server || € 3 i IF data set (Model data - IF data) 4 i I} Formatsupported for IF conversion
linkage| [ . ' — =—=—————: /| GET format
% (Business imnlpm?:nrarinn\ MOdE| data " PUT JSON XML
0 Service Service » format | Form XML-RPC
a H SetiniF data 4 Cog(:rna’icctencuorgger 1 multi-part File
o) Start busingss : T ﬁ Service start date : 1 KeyValue File attachment
3 process . 3 Service end date L
3 E \ Service status code
= 7! Request send/receive function
. 8 - )z Interface data Data conversion ~ Analysis of receive
Client 8’ Set — message (downstream
ervice . - ;
5 [Model data->IF data] EAW converts data according to required service
[IF data>Model data] Coggnaliccte“;”;ge' /| formatand creates IF data based on the
duri busi Service start date g 1| Receive message
- uring dUSINess il | | I ;
processing P Format supported for IF analysis =~ # |
(Native . : II JSON XML
application) (2N trnnnnannastasassatantantastastasntatantastasanntestanty | multi-part File
e ) : Model set (Interface data > Model data) : KeyValue XML-RPC
Business procegs7: v L
1 s :
I
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Supplied Plug-ins FUJITSU

W List of the plug-ins provided

Defines the models, rules, the database tables connected to models, and

Model and Rule Definitions the manipulations ( search criteria, etc.) of those tables

Defines the execution sequence (flow control) of models, on a per-use-

SimpleEventFlow (BPM) Definition e s

Defines the connection between the external access REST interface and

URI Mapping Definitions the application developed by the licensee

Code Checker Checks whether Java resources conform to Java coding standards

Conducts analysis of model definitions, rules definitions, Java resources,

lInpactiznalysts etc., analyzing the potential consequences of resource modification
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Rapid, Robust Construction and Deployment of an

O
Execution Platform FUJITSU

Provides an application execution platform that can also activate mission-critical systems.
Simply select the execution environment definition (system configuration package), deploy the

resources you have developed, and the system build is complete. Functions are also provided to
monitor the operational status and for browsing operation screens and logs.

Developed
w resources

D/ -

Administrator/Operator/Developer

Access Control

Selection and
building of an
execution

Database

Web API

environment connection A Pﬁtdt], System Resource Log mgnitor
pprication operation deployment setliing Manual scaling
; Monitoring of User resource Lo i i
N . . Database Patching operational Status; e managegment Log Tt(i)r?ltor Scaling
oes Relay operation — 3 * —
D <E
: 2 o i c war logs AN —
\ 4 A 4 \ 4 h 4 v Y
Application execution [ Busines | [ business I |
platform Application platform Application platform
ELB Mw ELB MW
0S 0S
LB Web LB AP RDB
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Rapid, Robust Construction and Deployment of an

Execution Platform

W List of functions provided

(e®)
FUJITSU

Wo|  Functon | Desoipion

1

2

Application execution platform

User resource management

Monitoring of operational status;
operation

Log management
Database

Patch Application
Access control

Manual scaling

Log monitor setting and email
recipient setting

Provision of system configuration packages
Building of an execution platform

Registration and deployment of developed resources
Displays the system’s operational status (Start/stop/restart)
Collection of system logs and business logs

Provision of database connection information

Displays the patch list and applies patches

Settings to allow or prohibit access to the execution platform
Scaling (in/out) of the Web and AP servers

Monitors logs and sends notifications by email
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Application Execution Platform (1/2) FUJITSU

You can select the application execution environment definition (system
configuration package) from the K5 Portal catalog according to
conditions such as size and reliability.

A system configuration package allows you to easily build and instantly use
an application execution platform.
Each system configuration package supports auto-scaling.

Verified system configuration package

System configuration
-Web/AP/DB or AP/DB servers
-Required number of servers

Performance

Reliability .

Establishment of system configuration,

performance, and reliability Selection and deployment of a system

, . . Instant access and use
configuration package that meets requirements

requirements
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Application Execution Platform (2/2) FUJITSU

B System configuration packages are integrated packages for building execution platforms
for applications that include environment definitions for web/application/database servers

and load balancers. The packages have been verified for robustness and operability,
eliminating the need for customers to design the environment themselves.

m System configuration package features

System configuration packages address the following:

Performance & scalability

Reliability

Security

External connection

Operation &
maintenance

- Preparation of system configuration tailored to system size
-Auto-scaling support (in future)

-The ability to distribute a system across multiple availability zones (in future)
-Database redundancy (in future)
-Disaster readiness through multi-regional configuration (in future)

- Fujitsu has completed Security audit

-Architecture logically separated from other customers
-Access control has been set via a security group
-Ability to select an IDS/IPS service (in future)

-Mechanism for communicating with multiple availability zones/regions or other sites (internet
connection, IPsec VPN connection, leased line connection) (in future)

-Application monitoring and operation

-Collection of system logs and application logs

- Listing/Applying patches

-Ability to implement blue-green deployments (in future)
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User Resource Management FUJITSU

New registration, deployment, and storage history for application resources
(.WAR files) is simple, reducing the load on administrators and operators.
Registered resources can be deployed at the touch of a button. Generation

management is based on storage history, allowing instant resource rollback.
By considering downtime at resource deployment time, the deployment
group setting allows web/application server restarts to be scheduled.

(=N NCR ===
e & https://sdp-portaluser.jp-stg-1.paas.cloud.global.fujitsu.com/V APEL O ~ @ C || @ FUIITSU PaaS PF Service
FUJITSU Cloud Service KS English ¥  sub_serv_gname KS5-PF-HANDSON-USER FujiTsu
PF Top Monitoring v App Development v Environment v Documents Response Time : 1,351 ms
o New
User application list @ Select the application deployment destination: ~ WEB Server - o
egistration
@ Add new application

No Version label Upload date Version under operation Action
il HandsOn_WEB_Sample v -
2 20160615_WEB_001 Sto rage Deployment -
3 20160612_VIEWOS_after h isto ry Deployment [RS8
4 20160612_VIEWO04_before Deployment -
5 20160612_VIEWO3_before 2016/06/12 18:39:00 JST Deployment g Deployment
6 20160612_VIEWO02_before 2016/06/12 18:32:51 JST Deploymer* -
7 sampleapp_1 2016/05/26 14:34:55 IST Deployment -
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Monitoring of Operational Status; Operation FUJITSU

B A dashboard is used to display the operational status of the application
execution platform in real time. Icons allow the user to visually and easily

determine the overall operational status of the application execution platform.
m Web and application servers can be started, stopped, or restarted.

Web/application server actions (Start, stop, restart)
=1 < (not yet available)
L= atus (2

o The spplication = running normally I

Monitoring of
operational status

Q Normal state

! Requires action e av-z
AMTERNEY . . 08-x
Q Error state © . wem2 . AP-2 - e
‘,fﬂ | Alert @
Lewvel Server Time (IST) Message

; /'a Servers (2)

Server Status CPU [90] Memory [%) Memory [byte] Disk [96]) Network {up/down) [bp=)
G5 Web Server 1 O Active 0.1 p 1.301,102,592 1.7 4 5,265 $ 5.776
i3 Web Server 2 QO Active 92,431,360 1.7 4 .48 + 4,800
L3 AP Server 1 © Actrve 5.405,069,312 1.7 4 12,776 + 4752
Lk AP Server 2 O Active 5,812,576,256 1.7 4 12,800 & 4,792
E 08 Server 1 @ Active
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Log Management FUJITSU

Administrators and users can collect system logs!”, application logs (business logs), and
database logs without regard to the type or number of servers.
System logs and business logs are automatically backed up on a daily basis.

The current day’s system logs and business logs, as well as previously backed up system logs
and business logs, can each be downloaded in ZIP format for browsing.
Database logs can be viewed via a browser.

Example: Log browsing  WEB/AP log screen

FUJITSU Cloud Service K5 English + 3RS 6E7admin0001 FUTFTSU

PF Top Monitoring v App Development v Environment Documents Response Time : 20,231 ms

WEB/AP logs @

Log collection (business logs, system logs)

Server @ AP Server WEB Server Log type @ Business log System log
Server Log type File name Date Expiration date File size (KB) Action
AP Server Business log apllogsall_20160714_ 150753 .zip 2016/07/14 15:07:57 15T 2016/07/14 15:22:57 IST 2
Download
29
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Database FUjITSU

Provides a database service that uses PostgreSQL.
Databases can be manipulated from a console.
There is no need for managers and operators to build databases; they need only use

the schemas provided to create tables, allowing databases to be used immediately.
A relay server is deployed, taking into account the security implications of database
access.

Application execution platform

y N
L J
g\ / |:> (Busine (Business N

[Application platform] [Application platform]

Administrator

[Middleware) (Middleware] RDB
ELB [0S] ELB [0S]
[ Database information [LB) [Web) [LB] [AP] [RDB]

@ Gathering of
information
Operator {—/ Z

Relay server

P SHieyfieh

authentication
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Patch Application FUJITSU

Software and other patches from the Applicable Patches list can be used.
Administrators and users can apply patches from the predefined patch

set on-screen, without having to consider each individual patch.
Patches can be applied from the screen at a time that suits the customer.

FUJITSU Cloud Service KS English ¥  PFREMYY SFLO0000 FI_I]I""S-LI

PF Top Monitoring ¥  App Development v m Documents Response Time : 17,956 ms

Patch Application Information @ Confirm patch status

Current Version 1.0 i) Thereis a patch that can be applied Latest Version 1.2
Apply patch
i 7 ) .
Avallable Patches  ® Confirm/ select Applicable Patches
Patch Version Description Reboot Web Servers  Reboot AP Servers  Reboot Jump Servers
2 This patch adds a function that saves logs of past day into SWIFT. Mo M Mo
E:":"%F?Kh adds & function that saves all logs of past day into No No No
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Access Control

B Provides a firewall-based access control function.

B The administrator is able to increase the security of the environment by

controlling user access to web servers, application servers and jump servers.

B Access control settings can be easily registered on-screen.
Note: Access to web servers, application servers and jump servers is controlled based on originating IP addresses.

Application execution platform

o)
FUJITSU

Business

Application platform

Business

Application platform

Middleware

Middleware

0S

0S

Authorized user Web

AP

A
RDB

RDB

Administrator

=
il

Unknown user

Jump server

—x
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Manual Scaling FUJITSU

B Supports a scaling function to manually increase (decrease) web or AP servers

B Instances can be increased or decreased according to the load status
B [nstances can be increased or decreased from the screen

Normal load period Peak load period

User
Users
Application Application
execution FE— execution =
platform = whd_ platform 7—__'_ . T
Instances Instances
Operates according to the number of instances Manually increases the number of instances

according to load status, reducing the

for the selected system configuration package number of instances under light load conditions
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Log Monitor Setting and Email Recipient Setting FUJITSU

B Registers and monitors keywords to be searched in log files

being output to the Web server/AP server

B Notifies the registered recipient by email when a keyword is found

Registers the files
to be monitored

and the keywords PF
:: ——— [ Application execution platform
.. o T Monitored files
Administrator Keyword

Monitored fiIesJ
] Web AP
Operator :: _ '
==

Notifies the registered

recipient by email when a
keyword is found

Note: To register email recipients, they must be registered as users on the
K5 portal window.

For details on how to register, refer to “K5 Portal Users Guide
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Web API FUjITSU

A Web API function™" is provided to manage the application execution platform.
Cooperating with Cl tools™ used by customers allows the automation of user resource

registration and deployment.

Furthermore, it is possible to obtain AP logs reqularly and automatically by developing
application using the API.

Automate resource registration

and deployment by cooperating PF
with (I tools
Resource
depl t - . .
e vepes - Gereone | Application execution platform
war managemen
_ ——
Administrator ELB [Application platform] ELB [ Application platform] -
[Middleware] [Middleware] RDB
Rest-API Log management [05] [05]
communication
_wa/Ap“ [LB) [Web] [LB) [AP] [RDB]
0gs
Operator b II
p WelO(_]/SAP
obtain AP logs regularly and
automatically by developing
application using the AP *1 For a list of provided Web APIs, please refer to
K5 Portal>Documentation>Manuals>PF>Web-API.
*2 Tools that support Continuous Integration.
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Explanation of Billing Model FUJITSU

m Billing using Fixed monthly fee + Pay-per-use

® Fixed monthly fee

This is a monthly fee fixed according to the individual contents of the system configuration package
selected at the time the application implementation platform is built.

M Pay-per-use

If the number of instances in the chosen system configuration package is exceeded as a result of manual
scaling, this is billed as excess instance runtime x instance count.

Runtime is calculated in hourly units, rounded up to the next whole number.

For example, a run time of 1 hour 45 minutes is rounded up to 2 hours.

1 hour x 1 instance Web 1 hour x 3 instances

Example:

Pay-per-use

Fixed
monthly
fee

>

8:00 9:00 10:00 11:00 12:00
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Restrictions and Notes FUjITSU

B The following functions will be provided in due course:
Deployment group settings in User Resource Management

B The medium and large System Configuration Package models and the database
redundancy model will be provided in due course.
Note: See “Attachment: System Configuration Package List".

B Refer to the Service Description on FUJITSU Cloud Service K5 Website to confirm
the regions in which this service is offered.

®m A (lient ID is required to use the Web APIs and can be obtained via the PF
Service application screen. When using Web APIs in an environment in which
the application process has been completed, a Client ID can be obtained via the
user service screen on the K5 Portal.

B The time required from application to start of service is as follows:

Within two business days from completing the application via the service settings
application screen on the K5 Portal.
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Attachment: System Configuration Package List FUJITSU

B The system configuration packages provided by Fujitsu are: Legend | Current Model

___________________

Max.no. of instances at scale-out (including initial instances) - Minimum scale: 5 Webs and 5 APs + Small: 10 Webs and 10 APs

CPU:1/ CPU:4/
DB memory:8GB memory:32GB (PU:8/memory:64GB CPU:16/memory:128GB
max DB size: 506 max DB size: 200GB
Web| AP Web|| AP
(1) (2) web [l web Web (10) web [l web [l web [ web web [ web [§f web [l web (20)
B (1) DEQ BR OEC) BRDEE EEEE0)
Web-Application-D6 - IiC-RlES - NUNIF-RANIEN - U - BN > (1)
% 8 . .
= Mini | & Small Medium Large
= = R
£ S mme mom oo onomomom o o o omeo)
RS S 2 - S 2 mE?) OECEE G DD E )
(Database S e S @B@E? B 2)!: =& (2) !
redundancy) S = o o !
5 g Small Medium Large
E =
> N R RRRRR
S| @ 2 @mme| DS 5 -0
Application-DB o (1) | 05 | (1) | 08 | (1) | 08 | (1)
Mini Smal Medium Large
Application-DB : i 2 EE-EEe) 3 -3 )
(Database Bmo, @mm 2! o 2)
redundancy) bomme e T !
Small Medium Large
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