TRUSTWORTHY
Al INITIATIVE

Workflow architecting: A new construct
in the age of Al-enabled systems

Bryce Huffman (presenting)
Dr. Caitlin Grady, Dr. Zoe Szajnfarber

Al4SE & SE4AI Workshop
September 22,2026
Engineering Management and Systems Engineering
The George Washington University

HEHEHEMHHHE

L

};\

1 x|
&
=
2 fi




Agenda

Introduction and motivations

Workflow architecting construct

Analysis of theoretical grounding, approaches, and gaps
Discussion

Contributions and conclusion

TRUSTWORTHY trustworthyai.gwu.edu

Al INITIATIVE Huffman et al. // AI4SE and SE4AI 2026 2



Al adoption is widespread and rapid, but it's often unclear how to turn the
investment into value

INTRODUCTION

CLEAR INVESTMENTS, UNCLEAR RETURNS... ...BUT WHY?

Companies Are Pouring Billions @ rnvonko o -
Into A.IL It Has Yet to Pay Off.

New York Ti 2 20251 When | talk to senior managers, increasingly hearing stories of the
ew York Times, August

blurring of jobs inside organizations (we found this at our P&G study as

()llly 6(%) ()f C()I]]I);lnics GC( \,'aluc well): coding, design, product management, all collapsing & overlapping
- s N7 P Al
Irom Al. Here’s What They Do o evenyone fses

I)i[fﬁl‘el]tl\’ Forbes, September 20262 We need new models for organizing work, fast.
Ethan Mollick, September 20264

Companies Are Spending More

on Al Even as Returns Fall Short Building a new enterprise Al services
Bain & Company, June 20263 company with Blackstone, Hellman
Your Al Budget Is Growing. & Friedman, and Goldman Sachs
Your Returns Aren't. Here's Anthropic, May 20267
Why. Bain& company, June 20264 OpenAl launches the

OpenAl Deployment
Company to help businesses
build around intelligence

Companies Struggle to Explain Their Own Al

Investment Returns w.i sieet sournal, september 20265 OpenAl, May 20265
TRUSTWORTHY squrce: 1: Lohr (2025); 2: Koetsier (2026); 3: Heric (2026); 4: Heric et al. (2026); 5: Bousquette (2026); 6: Mollick (2026); 7: Anthropic (2026); 8: Openal trustworthyai-gwu .edu 3
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Al adoption is widespread and rapid, but it's often unclear how to turn the
investment into value

INTRODUCTION

CC&D3 BIEEEL DISTINCT OPPORTUNITIES FOR Al
INDIVIDUALS 'm ;l ORGANIZATIONS INTEGRATION INTO WORK
+ Altool integration within * Rapid adoption of Al across
existing work did not provide organizations often hasn't Incorporate Al within an existing
“meaningful shifts in workers' resulted in value3” > workflow by supporting a human actor
or offloading some ofthe work to an Al

tasks or ... reorganize work”

. . . e Fi i tool or agent
albeit some time efficiency Firms seeing ROI have often 9

embarked on simultaneous

gains’ o )
organizational transformations,
 Pairing humans and Al together reevaluating work processes, Reconsider the work and workflow
does not guarantee higher training, and infrastructure®”? > themselves given a change in the
performance? capabilities available to perform it

TRUSTWORTHY source: 1:Dillon et al. 2025); 2: Vaccaro et al. (2024); 3: Microsoft (2026); 4: Montard (2026); 5: Bain (2026); 6: Heric (2026), 7: Saenz (2026); 8: Beauchene trustworthyal-gwu .edu 4
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Allocation of work is now an explicit work-structure consideration between an
individual’s tasks and organizational processes; a level with no owner or name

LITERATURE REVIEW

Dividing work between humans and Looking back, automation displaced
machines was once inferable and created work

* Isolated capability-based matching ) Z(i)stl—hoc studlesjnd. elser %0
(HABA-MABA)I 2 splacement and reinstatement

* Newtasks, roles, and work emerge
(e.g., clerical and managerial jobs with
agricultural mechanization)é-8

* Routine tasks to capital, non-routine to +
humans (RBTC)3

*  Mechanization — deterministic software

L e preelefent Process changes followed technology

change?10

_
(N
Al breaks the delineation and
entangles the work

Al capabilities continue to expand across
domains, incl. knowledge work-17

Al's capabilities are “jagged” and hard to
identify before use'*

Collaboration and shared decision
making require work to be further
broken down?'8-1?

Source: 1:Fitts etal. (1951); 2: Metcalfe etal. (2021); 3: Autor (2015); 4: Autor et al. (2003); 5: Agrawal et al. (2019); 6: Acemoglu & Autor (2011); 7: Acemoglu & .
TRUSTWORTHY Rerepo (2019) 8: Autor et al. (2024 9: Graetz & Michaels(2018); 10: Acemoglu & Restrepo (2018); 11: Sajadieh etal. (2026), 12: Noy & Zhang (2023); 13: trustworthyal-gwu.edu 5
AL THITIATIVE Boussiouxetal. (2024); 14: DellAcqua etal. (2026); 15: Bengio et al.(2026); 16: NIST (2026); 17: Kwa et al. (2026); 18: Hoque et al. (2026); 19: Malik et al. (2024) Huffman et al. // AI4SE and SE4Al 2026



We view the structure of work through an outcome-directed “workflow” process

PERSPECTIVE

Semantic review of "workflow” finds various definitions

The desired outcome of the work is defined, but the specific work and the execution configuration necessary
to produce itis an open design variable, necessitating a representation of the connected, jointly

configured structural attributes of a workflow

TRUSTWORTHY Source: 1: Georgakopouloset al. (1995); 2: Workflow Management Coalition (1999); 3: van der Aalst et al. (2003); 4: van der Aalst(2013); 5: O'Brien et al. trUStworthya I.gWU .edu 6
AL THITIATIVE (2024); 6: Anthropic (2024); 7:Kim (2025); 8 OpenAl (May 2026); 9: OpenAl (July 2026) Huffman et al. // AI4SE and SE4AI 2026



We assert workflow architecting (WA) as a distinct layer in Al integration in
sociotechnical processes to jointly determine the elements of a workflow

CONSTRUCT

A workflow is an outcome-directed process with a beginning and end that is composed of tasks
executed by actors who coordinate with one another and with supporting resources and tools

CONSTITUTIVE UNITS-~-~—=--—
& iﬁE Actortypes or tools

@ Informational resources

| e |

_____________________________

-STRUCTURAL RELATIONS ----

1
1
Information coordination !
pathways i

1

—» Artifact flows '

_____________________________

1
1
1
I
1
1
1
1
[
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We assert workflow architecting (WA) as a distinct layer in Al integration in
sociotechnical processes to jointly determine the elements of a workflow

CONSTRUCT

A workflow is an outcome-directed process with a beginning and end that is composed of tasks
executed by actors who coordinate with one another and with supporting resources and tools

CONSTITUTIVE UNITS-~-~—=--—
& iﬁE Actortypes or tools

@ Informational resources

~-STRUCTURAL RELATIONS ----

1
1
Information coordination !
pathways i
1
1
1

—» Artifact flows
Bounded segments of work with defined inputs and outputs that can be
Tasks : . .
carried out by a single assigned actor type
TRUSTWORTHY trustworthyai.gwu.edu
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We assert workflow architecting (WA) as a distinct layer in Al integration in
sociotechnical processes to jointly determine the elements of a workflow

CONSTRUCT

A workflow is an outcome-directed process with a beginning and end that is composed of tasks
executed by actors who coordinate with one another and with supporting resources and tools

CONSTITUTIVE UNITS--=---="
& iﬁE Actortypes or tools

@ Informational resources

-STRUCTURAL RELATIONS ----

1
1
Information coordination !
pathways i

1

—» Artifact flows '

r—————=—-—--1

A category of performer, such as humans, software tools, and Al agents, that
Actor types can be assigned responsibility for processing work and has respective skills

and expertise capabilities

TRUSTWORTHY trustworthyai.gwu.edu
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We assert workflow architecting (WA) as a distinct layer in Al integration in
sociotechnical processes to jointly determine the elements of a workflow

CONSTRUCT

A workflow is an outcome-directed process with a beginning and end that is composed of tasks
executed by actors who coordinate with one another and with supporting resources and tools

CONSTITUTIVE UNITS-=-==-~-"="

& iﬁE Actortypes or tools

@ Informational resources

End
Output TR
Y.n

Information coordination
pathways

—>  Artifact flows

Informational or functional objects that actors can access as they carry out
assigned tasks: resources are reference information sets; tools are functional
objects

Informational tools
and resources

TRUSTWORTHY trustworthyai.gwu.edu
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We assert workflow architecting (WA) as a distinct layer in Al integration in
sociotechnical processes to jointly determine the elements of a workflow

CONSTRUCT

A workflow is an outcome-directed process with a beginning and end that is composed of tasks
executed by actors who coordinate with one another and with supporting resources and tools

& iﬁE Actortypes or tools

@ Informational resources

F-——=—-=-=-=-=-=--

Information coordination
pathways

—» Artifact flows

The flow of work artifacts, the collective transformation of inputs into outputs,

Artifact flows e ke

TRUSTWORTHY trustworthyai.gwu.edu
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We assert workflow architecting (WA) as a distinct layer in Al integration in
sociotechnical processes to jointly determine the elements of a workflow

CONSTRUCT

1
A workflow is an outcome-directed process with a beginning and end that is composed of tasks :
executed by actors who coordinate with one another and with supporting resources and tools |

CONSTITUTIVE UNITS-~-~—=--—
& iﬁE Actortypes or tools

@ Informational resources

| e |

~-STRUCTURAL RELATIONS ----

. o :
1 om===- P Information coordination !
pathways i
1
1
1

—» Artifact flows
Infon'.natl?n The flow of coordination information among actor types, informational
coordination .
resources, and tools to manage dependencies
pathways
TRUSTWORTHY trustworthyai.gwu.edu
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Workflow architecting enables representation of multiple architectural
configurations

CONSTRUCT / ILLUSTRATIVE

Overview

Conditions held constant

*  Workflow's beginning, end,
desired outcome, and its
level of abstraction

<
Ll
=
-
<
2
o
L
[
-
<

Enumeration

* Number of potential
architecturesis very large
(e.g., each decomposition
provides a new option for
assignment and relations)

__________________________________________________________________________________________

Start

Trade-offs

» Achieving the specified
workflow outcome does not
make their performance
equivalent'3

TRUSTWORTHY trustworthyai.gwu.edu
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Our purposive review finds that no single tradition views all elements of workflow

architecting together or with the same level of representation

SYNTHESIS

Key grounding in the reviewed literature

Resources  Artifact Info. coord.

Scholarly perspective Tasks Actor types and tools flows pathways
Process-based task economics 0 o -
Human factors and cognitive i i
systems eng.
Hierarchical task analysis 0 -
Coordination theory O O 0 0 0
Business process redesign 0 0 0 0
Workfl t

orkflow managemen o ° °
systems
Enterprise architecture 0 0 -
Systems architecting 0 O 0 0 0

TRUSTWORTHY
Al INITIATIVE

/ OVERVIEW

' ®@ DIRECT
p L) LAIS

i Direct mapping of the element to

! the construct

| @ PARTIAL
1

' Similar concept to the construct

' element; however, its definition
! scope, granularity, or analytical
' role differs

1

1 O IMPLICIT

i Acknowledged or assumed but
. fixed, predefined, or

i backgrounded; relates to construct

perspective’s analytical lens

7

Not directly engaged within the

trustworthyai.gwu.edu
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Tasks | WA defines a task as a bounded unit that results from decomposition that
is carried out by a single assigned actor type

DEEP DIVE / SAMPLE
Overview Key grounding in the reviewed scholarship
DEFINITION ® Systems architecting O  Coordination theory
Bounded segments of work with defined + Units of work are modules from » Activities are bounded units that exist
inputs and outputs that can be carried out by a decomposition, which has multiple prior to analysis; also referred to as
single assigned actor type strategies; they are further tasks®-¢
; ; 1-4

decomposed into design tasks » Activities are further broken down when
ARCHITECTING DECISION + Alternative decompositions carry required as a mechanism for managing
Decomposition complexity costs: interface creation, task-subtask dependencies®

functional-allocation decisions, and
The act of segmenting work within a workflow second-order effects?

into tasks with defined inputs and outputs o ) )
P P » Preferred decomposition varies with

the capabilities of the solvers available3

1
Systems architecting varies the decomposition at a module level while coordination theory
takes the activities as given and only breaks them down to manage a dependency !

TRUSTWORTHY trustworthyai.gwu.edu 5
AL THITIATIVE Source: 1:Parnas (1972); 2: Eppinger & Browning (2012); 3: Szajnfarber et al. (2022); 4: Topcu etal. (2022); 5: Crowston (1997); é: Malone & Crowston (1994) Huffman et al. // AI4SE and SE4Al 2026



Without re-evaluating the tasks within a workflow, alternatives would only differ

in assignment rather than across the joint work structure

DISCUSSION

Workflow architecting example: Course registration

ALTERNATIVE A

Sie ) [T ¢ registrat e
. pod Select courses Submit registration  |——» S%;r[sﬂeesd
begins Student

& (] D &

Websites Alchatbot Advisor Websites  Alinsights
Degree Map Degree Map

om
w
=
-
<
P4
24
L
(-
—
<

TASK 1 TASK 2 TASK 4 TASK5

Start End
Spring ) i i i Courses
Reg?stra?ion Propose Verfél Vené./ . Su bml.t submitted

begins courses offerings prerequisites registration

Websites  Alinsights
Degree Map

Websites
Degree Map

Websites Alchatbot Advisor
Degree Map

Verify

schedule
AlAgent 2

Websites

Degree Map

TRUSTWORTHY
Al INITIATIVE

Source: 1: Starr & Szajnfarber (2027)

Limitations
IS Y

1010

(o e Je]
LLLLLL

Purposive, non-exhaustive
review of each tradition
Construct is conceptual and
not yet illustrated with an
empirical case

A framework for
operationalizing the construct
is notyet specified

trustworthyai.gwu.edu 16
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Conclusion and next steps

CONCLUSIONS

Structuring work between humans and Al together
is an active decision

under one lens

Naming workflow architecting makes alternative
structures for the same workflow representable

2 No single reviewed tradition holds all five elements
3 and comparable

TRUSTWORTHY
Al INITIATIVE

Establish a framework for operationalizing the
workflow architecting construct, explicitly
defining the architecting processes

real-world sociotechnical workflow architecting

Theoretical or empirical studies identifying

. Illustrate the construct via empirical studies of
. performance trade-offs across architectures

trustworthyai.gwu.edu 17
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Thank you!

CONCLUSIONS

1 Structuring work between humans and Al together
is an active decision

2 No single reviewed tradition holds all five elements
under one lens

Naming workflow architecting makes alternative
3 structures for the same workflow representable
and comparable
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