Business Processes in Web Apps

Context: In a business process like the checkout
process, the user has to go through a predefined
sequence of activities: login, confirm the selection
made, enter the address or other relevant personnel
data, select some delivery options, ways of payment,

etc., before the process is completed successfully.

Usual Solution: This kind of processes is often
emulated as a sequence of navigation steps, both
with regard to modeling and implementation. That
means each activity is mapped to one (or more) Web
pages that are treated in the same way as other
navigational objects (products, plane itineraries, etc)

Another Example

Additional information
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And then....
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HOTELS THE WAY YOU LIKE THEM

Reserve your room ([ searchyourhotel __g" __ Discover ibis

Reservation [ securesice |

8 print

Gonfirm your reservation directly by completing the following form.
(% Mandatory fislds)

Your selection

BB 1bis Roma Magliana / Opening 1st july 06 curency

Several rates are avallable for this hotel, Select the rate that you nish to book,

@ Full Rate - 1 Room(s) for 1 person Delete

5 Sales
From Hov 13, 2006 to Nov 17, 2006 (Prics per night) 60.00 EUR  soniton: of
Total from Nov 13, 2006 to Nov 17, 2006 276.00 EUR
Breakfast fperson / day (svailable st extrs charge) 7.50 EUR

Delste

O Our Rate - 1 Rooms) for 1 person

From Nov 13, 2006 to Nov 17, 2006 (Frice per might) e SAE e
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Checkout process. The Amazon
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9 Amazon. com Shopping, Cart - Mozilla Firefox
archivo Edtar e I Marcadhres Heramiertas Auuda
a-p-5 0 QB Fenlief—cs_top_nav_ 79%SFencodng-LTFS vor[a
) scholarGoogle ] Maitshoo ) WebMaiLfia [ Amazen [ Clarin
-
Save $30 instantly with the Amazon.com visa® Card |
Save $30 instantly off your first purchase, 2am up fo 3% rewards, get 2 0% initial APR, and pay no annual fee Yourorder qual
for free shippin
Your currant subtotal f122.98 (Some restrictions apph)
& Amazon Visa discount:: $30.00 d outhow | (Don't show this ansin) Make sure to select
Your new subtotal: $92,48 FREE ‘Stib e Savor
After just 2,500 points wou'll get 5 $25 Amazon.com Reward Certificate. Own 3 small business? Get even more benefits with the shipping as your
A Business Visa Card shipping speed at
checkout.
i for GUStavo H. ROSSI (If you're not Gustavo H. Rossi, dick hare
Shopping Cart ury ) —
AQ A2.com users save L.57%
azan, Lsam hou
Subtotal: $122.48
Make any changes below (UBRE) Procesd fo Checkout 3
Signin to turn on 1-Click
Shopping Cart Items--Ta Buy Now Price: Qty: ardering
Item added  Dordoane and Southwest France (Evewitness Travel Guides) - DK 41575 Llston, 9;:;;:‘;‘:":?3
endune S publisting; Turtleback You Save o
Usually ships in 24 hours $9.25 (37%)
Save for Tater
e— ible for FREE Super Saver Shipping
Belets
O add gift-werap/note B (Leam morey
Item added  One Hundred & One Beautiful Small Towns in France - Simonetta 42835
on March 3L, cronin; Hardcover You Save:
not yet published §16.66
Savs far ater %)
ecligible for FREE Super Saver Shipping
Tatste
[ add gift-wrap/note [ (Leam more) ]
&) open otebook.
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amazoncom.

SIGN IN

Enter your e-mail address:

Ordering from Amazon.com is quick and easy

(qustavo@solinfo.unlp edu ar

© Iam anew customer.
(vou'll create a password later)

@ 1am a returning customer,
and my passwiord is:

Sign in using our secure server_ @)

Forgat your password? Click here
Has your e-mail address changed since your last order?

using our standard serve
You are buying this item from Amazon.com, Inc.

The secure server wil encrypt your infarmation, If you received an error message when you tried to use our Secure server, sign in
-

The anly way o place an order st Amazan.com is via our Web sits, (Sony--no phane
after filling out the order form onlin:

deering s gift certiicate? Well ask for your caim coda when i's time to pay
Hauing difficlties? Pleasa visit our Halp pages o laarm more about pladng an rder.

orders. Howsuar, if you prefer, you may phone in your credit card number,
)

Gonditions of Use Privacy Notice @ 1996-2006, Inc,

Listo

(&) open hotebook.
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%) Amazon.com Checkout: Select Address - Mozilla Firefox.
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Choose a shipping address
address’ button. O you can enter a new chipping address

Address Book

CGustavo H. Rossi. Facultad de Informatica
calle 9, Nro 124

La Flata, Buenos Aires 1900

Argentina

Ship to this address |

Ignacio Gerson

100 Meridian Avenue
Apt. 234

Miami Beach, FL 33133
Urited States

Dr Gustavo Rossi - BID 1728/0G-AR - PICT nro. 11-1
calle 9, Nro 124
L= glata p) 1

amazoncom. — — w

SHIPPING & PAYMENT

15 the address you'd like to use displayed below? If so, click the corresponding *Ship ta this

(Ship to this address )
Alejandra Garrido

1703 East Florida Av. Apt 108
Urbana, Ilinois 61802

United States

Edit)

(Ship to this address )

Gustave Ressi. Fundacion de
Calle 9, Nro 124
entre 34 y 35

La Flata, Buenos Aires 1300
Argentina

Edit)

Gustavo H. Rossi
/0 Mario A Lopez
+ ohill

Sending items to more
than one address?

(Ship to multiple addresses )

v

Lito

. amazon.com (=) [ Open Notebook,
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SHIPPING & PAYMENT

Choose your shipping options

Shipping Details (Learn mors)
CGhoose a shipping speed:

@ Standard International Shipping (averages 13-21 days)

© Expedited International Shipping (averages 7-11 business days)

© Priority International Courier (averages 2-6 days)

Choose a shipping preference:

® Group my items into as few shipments as possible.

© 1 want my items faster, Ship them as they become available, ( at agditional cast)

TLemns: Nead to (Change quantities or delete )7

Shipping to: Gustavo H, Bossi Eacultad-d 9, Nro 124, La Plata, Buenos Aires, 1900 Argentina
of Mobile and ive Gomputing - Frank AdeT:!

$78.38 - Quantity: 1 - Usually ships in 24 haurs

ondition; new

*dk—]
SoldEyT
+ Dordogne and Southwest France (Eyewitness Travel Guides) - DK Publishing
$15.75 - Quantity: 1 - Usually ships in 24 hours
Comdition, new
Seld by: Amazon.com
+ One Hundred & One Beautiful Small Towns in France - Simanetta Greggio
$28.35 - Quantity: 1 - Not yet published
Condition, new
Sold by Amazon.com

Dnes vour arder contain oift it ems? (1

sy, amazon.com () () Open Notebook

ozilla Firefox
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SHIPPING & PAYMENT

Please select a payment method

Even if you're a returning customer, please re-enter your credit card number or bank account information (here's why).

we recently launched a new payment method. It allows customers to pay directly from their bank account. We hope you'l choose
to pay from your bank account. (Learn more)

If you sl prefer to use a credit card, we recommend that you enter your full account number (why this is safe). If you'd rather
give the credit card number to us by phone, enter only the account's last five digits. After you have completed your order, we'll
e-mail you the phone number to cal to provide your full credit card number.

Cyous can review this order before itz final)

Payment Method

O Savesionow ) Save $30 instantly off your first purchase when you get the Amazon.com Visa® Gard.
SRR plus youll eam up to 39 rewards, get a 09% initial APR, and pay no annual fee. (Learn mors)

Pay with new card Credit Card No. cardholder's Name

@ [Visa v [ ] [ ]

Daes not expire

© Amazon Credit Account |
ot Using an Amazon, corn Viss Card? Salsct Amazon.com Visa, Using 3 Viza Chack Card? Selact Viss, Using 2 Eurocard or MasterMansy card? Salact

N
MastarCard, Laarn mara about the Amszon Credit Account,

Pay with bank account  (Learn more)
Pay with new Bank ACcount (esd halp antering your biank account details?)
Bank Routing Number  Bank Account Number Account Holder's Full Name  Driver's License / State

(5 digits) (up t0 17 digits)
(Do not enter 3 chack number)




) Amazon,com Checkout: Place Your Order - Mozilla Firefox
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Please review and submit your order
By placing your order, you agree to Amazon.cam's privacy notice and conditions of use.
If placing a Marketplace order you are also agreeing to the Marketplace Participation sgreement
Review the information below, thendlick "Place your order.” Place your order
Shipping Details Order Summary
Shipping to:  (change Items: $122.48
Shipping & Handling: 22,38
Gustavo H. Rossi. Facultad de Informatica SR
Calle 9, Nro 124 Total Befare Tax: $145.44
La Plata, Buenos Aires 1900 Estimated Tax: $0.00
Argentina Order Total: $145.44
Sanding itams ko more than ons sddvess? (Ship to mulfiple sddresses ) Why didn't 1 qualify for FREE 3
foet = Super Saver Shipping?
Shipping Options: (Learn mors)
Please note that your order contains an item that has not yet been published or ’ .
released. If you'd prefer that item not delay the rest of your order, selact "Ship items ~ Have any gift cards, gift
as they become available® as your shipping preference belove. certificates or promotional
claim codes?
Choose a shipping speed: Enter them here (one at a
& Standard International Shipping (averages 13-21 days) il
© Expedited International Shipping (averages 7-11 business days) | I [ €-YT1"D
© Priority International Courier (averages 2-6 days) EEvmeRTTctho:
Choose a shipping preference: Change
' Group my items into as few shipments as possible Visa: ***-65784
£ 1 want my items faster, Ship items as they become available. (at additional cost) Exp: 05/2008
The following items will arrive in 1 shipment: Billing Address: (change
e Dr Gustavo Rossi - BID
Need to (_Change quantities or delete ) 1728/0C-4R - PICT nro. a
. zmazon.com (% {] Open Notsbook.
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omments on the Process

No Navigation outside the process in Amazon
Why

Is it impossible?

What about backirack

Suppose you are in the checkout at the
supermarket?

I When do you tolerate to finish? Would you like to
change? Perhaps only in the SC?




Problems with checkout example?

(See also reservations in Expedia, Avis.com, etc)

-User disorientation: “what happens if | add the product to the
cart again? Should | start the checkout again?”

-Inconsistent process states: in which state does the previous
process remain if the user does not return immediately?; for
example what happens if he begins shopping again and wants
to checkout once more?

-Inconsistent or unpredictable share objects states:
suppose that while exploring the product, he adds it to the cart;
will this product be considered in this process? If he backtracks
to the confirm items page, should this new product appear? Is
the current list accurate?

More Problems....

Treating business processes just as navigation
sequences also prevents the user from dealing with
more than a process at a time. Suppose he is
booking a flight, and before finishing he wants to rent
a car from the destination airport: an application like
www.expedia.com urges him to navigate to the
second process, which is just an ordinary page, and
then backtrack to the point in which the booking was
left instead of just resuming the suspended process
(e.g. by selecting the “flights” icon).




Business Process

A business process [10]:

Drives the user through its activities. That means that it defines
the set of activities to be executed, and the control flow among
them. In contrast, navigation is user-driven and random.

Has a state that consists of the current activity, including the
knowledge if it is active or suspended, and the previously
performed activities (with a simple control flow, these can be
implied from the current activity). As a consequence, the
process state does imply which activities you have already
executed (i.e. the history), and also which activities you have to
perform subsequently. In contrast, the state of navigation is
usually represented by the Web page displayed by the browser.

Therefore

A business process has to keep internally its
complete state; the current node on the screen does
not contain sufficient state information.

When a user navigates out of a business process like
checkout or hotel booking, it must be clarified if the
user wants to terminate the process or to suspend it
and resume it at a later time. If the user wants to
suspend it, the state of the process must be stored
and conserved. In this way, if the process is
resumed, it can be resumed in the state it was, when
it was suspended. Since the business process
defines all activities through which to go, it will guide
the user after resuming the process through the
pending activities.




BP vs Web/Hypermedia

Hypermedia Business Processes
Process
Basic
Activity Composed
Aetivity
Structure
A flat network of nodes|Process composed of activities that are
connected by links basic or composed
Control The user always has control on | The process defines which is the next
the sequence of visited pages. |activity to be performed. Activities are
The next page to be accessed | often performed sequentially, though the
is selected by following a link [ control flow may be more complex
Leaving A page is left by just selecting [ When an activity is left it must be clear if
an anchor and navigating a it is completed, suspended or aborted.
Page/ A " S Pt L.
link. Its state does not change. [The notion of activity completion is
Activity There is no notion of essential in the business process
completion. paradigm
Resuming/ |Backtracking to a page (for Returning to an activity resumes it at the
B example by clicking the back [ current suspended state;
Undoing A - A A ..
button) just means navigating | Undoing an activity must be explicitly
to the page again indicated

The OOHDM approach for BP

Define Processes and Activities as first-class
objects

Decouple activities from the control flow
(defined by the parent’s process)

Allow different chain of activities for the same

BP, according to the possible needs




In the Navigational Model

Define Activity Nodes (the hypermedia view
of Activities)

Separate the navigational view of the process
from the rest of the navigation space

Change the semantics of outgoing and
incoming links

Example:Check-Out

CheckOut ConfirmAll Act

I ons | = PaymentOptions Act
I
Customer
Order [ credGar dA|\
[

322?.255 BorderiD /

I
|
v L
[ Detiveryoptions | \ Paymen |Opl s |
[ 1 1

/1
ipping/ [ ] I ]
street

\M neyOrder Act |
1

35 0 0 )|
603

@
&
&
&

mmmmmm

SaddToCart()

!‘ Conceptual Model: Notice that activities are modeled as classes




Example: Check-Out

HomePage Node
e —

ShoppingCart Node

CheckOut Act Node
start ?
vl [ LoginAct Node [c Node |
CD Node I {7 !
B subpend -
&performer P ShippingAddressAct Node
Epric 7
?f:\a ;f‘;nch ?um PaymentOptionsAct Node
/
SaddToCar) { NN DelveryOptionsActNode
) Check-out) CreditCardAct Node ! ! MoneyOrderAct Node ! | |
\ o ‘
T
@ ConfirmAl Act Node

Navigational Model: Notice the incoming and outgoing links

Activities as first-class objects

Activities support operations for
start/cancel/suspend/resume

Child activities are started by their parent
activity

Parent activities have the responsibility of the
control flow

e Decoupling child activities from the control

flow allow reusing activities (e.g. CreditCard
Act)

10



Navigation vs Process logic

The flow of activities is not considered
navigation

However (different from the Amazon solution)
we consider that navigation is fundamental in
Web applications

Navigating outside a process implies
suspending the process

Returning to the process implies resuming
the process

Modifying the Semantics of OOHDM
Anchors/Links

We have modified the OOHDM meta-model
in order to support this new requirement by
slightly changing the default anchors’
behavior in activity Nodes: instead of initiating
navigation immediately, the anchor performs
some operations to ensure that processes
remain in the correct state.

Exercise: How do we achieve this?

11



Exercise

Discuss what we need to do when the
process is resumed

Which kind of links should be allowed?
Can we provide completely “free” navigation?

10 Minutes

Navigational Contexts Vs. BP

Review of OOHDM Navigational Contexts
Review of Roles in Navigational Models

Exercise:

Can we constrain the kind of links/behaviors
in a Node (e.g. CD) when it is accessed from
a process? How?

12



Open Problems for BPs

How to specify the workflow logic of the
activities comprised by the BP

Making BP reusable

See BPEL4WS V1.1 specification in
ftp://www6.software.ibm.com/software/develo
per/library/ws-bpel.pdf

Customizing BP

BPs should not be “one size fits all”
We should be able to customize them

Types of customization:
Customizing according to profile
Customizing according to the individual

13



Exercise

Define an ExpressCheckOut process from the
previously defined example
Problems to addess:

Which customization issues correspond to
navigation and which to the conceptual model?

How to customize control flow? (Analyze the role
of the user profile component)

20 minutes
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