How hard can it be to get
something approved?

Approval Workflows ...from Simple to Complex
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Richard Allen — About Me ﬁ

40-year Oracle User (RDBMS v4.1.4 (1985)

S Ex-Oracle (twice!)

A % | Developing Flows for APEX since 2020

; = . 2024 - Established Flowquest to further develop
o i ‘\t\“‘m Flows for APEX and support our enterprise users.

Richard@Flowquest.net h
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About Flows for APEX
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Some User Cases:

- Bank Loan origination - 1000
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/ day, 3M first 18 months.

- Oracle OCI SaaS provisioning
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Building Declarative Autonomous Agents

Extending sequential workflow to
adhoc tasks where a knowledge F:ma
worker has discretion.

B Emai ' ’g A fg—\
‘ ackn::/tlfggem check airline rebook luggage
HN assenger luggage system to destination
Agent and BPMN activities are all vagrepere (P

missing \ J \ J

service task ¢~ N
later Lost Luggage Agent

— = N

defined declaratively. 8 ek aipor Y.

h . arrange local
luggage delivery details delivery

° USeS BPM N Ad hOC Sub systems \fromcustomer) .
Process, allowing activities to o )

be run as required rer e ()

| N S

a

=S

Agent can be manually or Al
controlled — allowing you to create
fully autonomous agents in APEX. N

process claim

send claim link
to passenger
Esca\ale for

Human
Assistance

Puts BPMN guardrails around
agentic workflow.
Coming Soonin F4A EEV26.1...




Motivation

50-80% of business workflows include
approvals in some form

1) Primarily approval
e procurement approvals
* financial approvals

« HR approvals

2) Include Approval Steps
* HR on/off boarding
e contract approval,

* compliance

Why approvals dominate so heavily

1) Control & compliance
Financial governance
Segregation of duties
Audit trails

2) Risk management
Prevent unauthorized decisions
Ensure oversight

3) Organizational hierarchy

Decisions are delegated upward

k2!
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Simple Approvals using APEX Human
Tasks
‘Task Services’

Task Assignment, Priority, Expiration
Multi-Approval Scenarios using
Workflows

Sequential, Parallel, ...

All to Approve, ‘Any N’ to approve,

Voting, etc.

Approvals and Al Agents




APEX Human Task — Approval Tasks ﬁ

* APEX introduced the Approval Task in APEX 22.1
* Added Action Tasks in 23.2.
* Collectively APEX Human Tasks.

* APEX Approval Task can be used independently, or as part of a
more complex workflow controlled by a workflow manager — such
as APEX Workflow (from APEX 23.2) or from Flows for APEX.




* APEX Approval Task
* Task Detail Page
* Task List




APEX Human Task — State Model

Sl > Created /4--------------------n-ns

: ~— Non-Recoverable — '

' Error :

: Single Multiple :

Renew Potential Potential Renew
Task Task

' Owner Owners '

v Unassigned Cancel —_

' Expire* Task '
[ Claim Task,
L Epied Delegate  "e/2%® :

A :

Explre > — Delegate !

Expire* Request Information —— Assigned '

Cancel ==

I Task -

S Approve, .

i Information ! . : Reject, :

i Requested i'_ Submit Information Corr\\Elete :
Completed Errored ‘ ’ Canceled

»( Closed

Legend:
Typical Task Flow &
Expiry & Request Info. Process —>
Exceptions to Typical Task Flow N e

*Expired by background job ORACLE_APEX_TASKS_EXPIRE
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Other Properties of APEX Human Tasks €

Subject

Task Assignment and Ownership
Potential and Actual Owners
Business Administrators

Priority

Task Expiration

Comments

Refer for more information
Comment History




Sequential — Driven by Workflow Manager ﬁ

As workflow rules get more
) complex, and includes more

than just 1-2 approvals, move to
a workflow manager

AR ‘O  Choice of:
Y « Native APEX Workflow
ppppp - * Flows for APEX (BPMN based)

approved?

eeeeeeee




APEX Human Task — Task Assighment

A P EX Ta S k Pote nti a l OWn e rS a n d Task Definition: A24d - Simple Action Task S m

Show All Name Settings Deadline Participants Parameters Actions Comments Last Updated

Business Admins can be :
assigned from Flows for APEX.

« APEX Task calls back to Flows to get the oo m o
Potential Owners and Business Admins T — S ——
d u ri n g ta S k C re ati o n . = Business Adminisf trator Expression flow_api_pkg.get_task_business_admins(p_process_id => :PROCESS_ID, p_subflow_id => :SUBFLOW_ID, p_step_key :>'5TEP7KEV)T/ ‘
* Business Admin can be specified as a setting R
on the BPMN user task, with optional diagram T e -
level default and a system-wide config = | rrocesso o S
parameter e (oo Tooms T . i . oot

* Group assignment removed until supported
by APEX Human Tasks. Q‘
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Parallel Approval

PARALLEL GATEWAY o
Merge and Tally Votes a n a e r S

General > .
Documentation > a p p rove I n
Variable Expressions v
~ )
&) After Merge + ° Y a ra lle l-
Manager
Approval 1 v 0-FINAL_OUTCOME o
~— Merge and Tally Sequence .
: : e Combine
R
Name
Manager All Approved
Create Content Approval 2 FINAL_OUTCOME .
R results in
Varchar2 <
~ )

One or More

Expression Type
Rejection

: Merging

(=
R Manager

Approval 3
Expression gl
- REJECTED
case
when (:F4ASMGR_OUTCOME_1 = 'APPROVED' a e W a y
and

:F4ASMGR_OUTCOME_2 = 'APPROVED'

:a::ASMGFLOUTCOME,a ='APPROVED' eX p re S S i O n o

) then

'APPROVED'
else

'REJECTED'
end

PL/SQL Expre n returning a varchar2 value

flowquest




Conditional Parallel

Uses a Conditional
Parallel (inclusive)
gateway instead of
Parallel Gateway

flowquest



Parallel — All Managers?

But what if we don’t know how many managers there are in advance?




Parallel — All Managers must approve ﬁ

Multi-Instance
i parallel approval
(for each member
) of set).
” Creates a parallel
approval task for
every manager...

* Task assigned to

order by deptno

¢ )
~ Output Collection

Process Variable (Array) <
xxxxxxxxxx
APPROVAL_ARRAY
Output Element
flowquest
> Completion Condition




arallel — combining results...

Create Content

3]
Manager
Approval 1

REJECTED

® EXCLUSIVE GATEWAY

Variable Expressions
FINAL_OUTCOME

Data Type
Varchar2

Expression Type
Function Body

Expression

&

declare
I_json json_element_t;
|_array json_array_t;

|_item json_object_t;
|_mgr_outcome varchar2(50);
begin

-- Get the JSON process variable as a JSON element
|_json := flow_process_vars.get_var_json_element(
pi_pres_id => flow_globals.process_id,
pi_var_name =>'APPROVAL_ARRAY');
-- Cast to array
I_array := treat(l_json as json_array_t);
-- Loop through each item
foriin 0 .. |_array.get_size - 1 loop
I_item := treat(l_array.get(i) as json_object_t);
-- Get MGR_OUTCOME from outputVariables
|_mgr_outcome := upper(
treat(l_item.get_object(‘outputVariables') as json_object_t).get_string(MGR_OUTCOME'));
-- Check outcome
if |_mgr_outcome !='APPROVED' then
return 'REJECTED!;
end if;
end loopi
return '"APPROVED';
end;

PL/SQL Function Body returning a varchar2 value

Cleaner BPMN

Handles unknown
number of managers

If combination PL/SQL is
scary, use GPT!

F4A 26.1 will have
JSONpath variable
expressions.

Note: Iterations (for
each) requires
Enterprise Edition.

flowquest



Use Case: Consulting Timesheet

= r~
§ & complete
5 . weekly
é timesheet
2 _ Parallel sign-off by
3|2 ..| PM of each project
2|8 , e
< < illed to in this period
2 é Eﬂ ve?
£
£ ‘8 PM approval
=
5|8 [
2
o
(&)
. e p
[}
=
& sign off 4.0
=}
N———




'Any 3 Managers’

B S Approach:

>  Send to all

I j managers in

, parallel (use
Q- Ansiuners > parallel iteration /
5950, e . for each)

on > Description ° C O m p let i O n

> Input Collection

'< > > Output Collection C O n d iti 0 n Wh e n

v Completion Condition
REJECTED

Condition Type th re e a p p rove

Expression <

Condition 7

:F4A$completed_instances

>= 3; 4
PL/SQL Expression returning a
flowquest




Use case:

* Technical Committees
* Board of Directors

* Government
Approach:

* Send to allmembers in group in
parallel (iteration ‘for each’)

 Count’APPROVED’ and ‘REJECTED
after group completed

* Timer to End Voting Period? Qb‘b
flowquest




Reminders

send grumpy

reminder (cc to
boss)

BPMN timer boundary
events can be used to
send reminders

- email every day
(repeating)

- grumpy email to boss
after a week

- interrupting auto
approval after

2 weeks... Qb‘b
flowquest




Expiration

Task Expiry has 3 options. At expiration :
1. task becomes overdue.
2. taskis cancelled.

3. taskis cancelled and a new task re-created.
- Staleness Bias

- Re-assess Priority and Task assignment
- Caution - ? Workflow Integration?




Delegation and Vacation Rules ﬁ

Use APEX Vacation rules at
workspace and task level




Task Assignment Corporate Style

* |deally task assignment for approvals comes
from your corporate approval matrix — rather
than being built into individual apps.

* Use SQL and PL/SQL to query corporate HR /
ERP / other systems to find who can approve
your transaction

* Don’t have a central authority matrix?

* Help is coming — APEX 26.1 should contain a
Business Rules Engine that can be used as an
Authority Service




Example use of Rules Engine for Approval ﬁ

Matrix

Send to Rules Server:
{

"amount": 125000,

"cost_center": "IT",

"region": "UK",

"request_ type": "CAPEX"
}

Receive back from Rules Server:
{

"approvers": ["managerA", "financeB"],
"levels": 2,

"policy id": "CAPEX UK v3"

| k2!




More Info

Web:

* https://flowsforapex.org/latest/complex-approvals

» www.flowsforapex.org

 www.flowqguest.net

Contains feature list, documentation, tutorials, blog, video resources

More Info:
- Please contact me -

- richard@flowquest.net

Contactinfo on the Flowquest
website.

k2!
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