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Reinterpreting Interfaces in Agentic Operating Systems: A User Interface Theory Perspective
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What is Agentic OS

ackbot PRODUCTIVITY

What Is an Agentic
OS? A Practical
Guide

; More than other Al tools, an agentic operating
Q  Search system provides the infrastructure, context, and
safeguards for Al agents to work alongside humans.

= +. Alanswer 5= & ©
OS2|AH[O| Mt A&HGI0, 21719| Zi= Ofelf =H HES #lct i e 2006

_SIaCk, What Is an Agenl‘/'c 0OS? A Practical Guide TABLE OF CONTENTS

® 8 min read X 0 in &

Key takeaways

®  Agentic OS systems include orchestration layers, security guardrails, and
human-in-the-loop controls that let teams safely integrate autonomous
agents into everyday work.

®m Al agents can plan, reason, and act — moving beyond si @ Ask Agentforce
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—Muicrosoft, Made for developers and agents, Windows 365 at
Build 2026

“Computer—using agents in Microsoft Copilot Studio are now

generally available”

—NMicrosoft, Copilot Studio Blog

O0IHESE 2YAIHS] EH 0| A

— I Q Register Sign In

Windows 365 for Agents [Z is now generally available. Agent makers can use it as part of
Agent 365 tools or through Microsoft Copilot Studio (preview). It enables enterprise Al
automation by providing agents with secured, managed, and available Cloud PCs that run
within real business environments. Agents can interact directly with applications and
browsers, execute multi-step workflows, and operate across modern and legacy systems.
Each Cloud PC is Entra-joined, Intune-managed, and policy-enforced, helping IT scale
agents with consistent security, governance, and compliance. While Agent 365 secures and
governs the agent, Windows 365 for Agents provides a dedicated workspace to support

performance and security needs.

Designed to support agent creators, Windows 365 for Agents works with agents built using
both no-code and pro-code approaches. It's already powering agentic experiences across
Microsoft, from computer-use scenarios in Researcher to Project Opal within Microsoft
Copilot Studio, demonstrating enterprise readiness. Beyond Microsoft's own experiences,

the platform also supports third-party agents, including partner-provided examples such as

Selecting “burst pipe” and other items from the dropdown menu, navigating the Ul efficiently.
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HH = QIEHO|A CLI [Command-Line Interface])

Hardware Overview:

Model Name: MacBook Pro

Model Identifier: MacBookProl8,1l

Model Number: MK183KH/A

Chip: Apple Ml Pro

Total Number of Cores: 10 (8 Performance and 2 Efficiency)
Memory: 16 GB

System Firmware Version: 18000.120.36

0S Loader Version: 18000.120.36

Serial Number (system): XDXRWC3FPG

Hardware UUID: 3054CBB0-A723-55C3-9CFC-4789EFD78960
Provisioning UDID: 00006000-000610A2117A401E
Activation Lock Status: Enabled

[jinmyounglee@Xlaudes-MacBook-Pro ~ % ifconfig
1o0: flags=8049<UP,LOOPBACK,RUNNING, MULTICAST> mtu 16384
options=1203<RXCSUM, TXCSUM, TXSTATUS , SW_TIMESTAMP>
inet 127.0.0.1 netmask 0x£f£000000
inet6 ::1 prefixlen 128
inet6 fe80::1%1o0 prefixlen 64 scopeid 0x1
ndé options=201<PERFORMNUD,DAD>
gif0: flags=8010<POINTOPOINT,MULTICAST> mtu 1280
stf0: flags=0<> mtu 1280
anpil: flags=8863<UP,BROADCAST, SMART,RUNNING,SIMPLEX,MULTICAST> mtu 1500
options=400<CHANNEL_ IO>
ether 4e:e9:1c:01:93:6d
media: none
status: inactive
anpi0: flags=8863<UP,BROADCAST,SMART,RUNNING,SIMPLEX,MULTICAST> mtu 1500
options=400<CHANNEL_ IO>
ether 4e:e9:1c:01:93:6¢c
media: none
status: inactive
anpi2: flags=8863<UP,BROADCAST, SMART, RUNNING, SIMPLEX,MULTICAST> mtu 1500
options=400<CHANNEL IO>
ether 4e:e9:1c:01:93:6e
media: none
status: inactive
end: flags=8863<UP,BROADCAST,SMART, RUNNING, SIMPLEX,MULTICAST> mtu 1500
options=400<CHANNEL_IO>
ether 4e:e9:1c:01:93:4c
nd6 options=201<PERFORMNUD, DAD>
media: none
status: inactive
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Direct manipulation systems offer the satisfying experience
of operating on visible objects. The computer becomes transparent,
and users can concentrate on their tasks.

Direct Manipulation:
A Step Beyond Programming

Languages

<

Ben Shneiderman, University of Maryland <€

Leibniz sought to make the form of a symbol reflect its
content. **In signs,” he wrote, “‘one sces an advantage for
discovery that is greatest when thev express the exact
nature of a thing bricfly and, as it were, picture it; then, in-
deed, the labor of thought is wonderfully diminished.™
Frederick Kreiling, **Leibniz,™
Scientific American, May 1968

Certain interactive systems generate glowing en-
thusiasm among users—in marked contrast with the
more common reaction of grudging acceptance or out-
right hostility. The enthusiastic users’ reports are filled
with positive feelings regarding

.

mastery of the system,

competence in the performance of their task,

ease in learning the system originally and in assimi-
lating advanced features,

confidence in their capacity to retain mastery over
time,

enjoyment in using the system,

eagerness to show it off to novices, and

desire to explore more powerful aspects of the
system.

These feelings are not, of course, universal, but the
amalgam does convey an image of the truly pleased user.
As I talked with these enthusiasts and examined the sys-
tems they used, I began to develop a model of the fea-
tures that produced such delight. The central ideas
seemed to be visibility of the object of interest; rapid,
reversible, incremental actions; and replacement of com-
plex command language syntax by direct manipulation
of the object of interest—hence the term “‘direct manip-
ulation.”

August 1983

189162 K3 OR000057S01.00

Examples of direct manipulation systems

No single system has all the attributes or design fea-
tures that I admire—that may be impossible—but those
described below have enough to win the enthusiastic sup-
port of many users.

Display editors. ‘‘Once you’ve used a display editor,
you’ll never want to go back to a line editor. You’ll be
spoiled.”” This reaction is typical of those who use fuil-
page display editors, who are great advocates of their
systems over line-oriented text editors. I heard similar
comments from users of stand-alone word processors
such as the Wang system and from users of display
editors such as EMACS on the MIT/Honeywell Multics
system or ‘‘vi’’ (for visual editor) on the Unix system. A
beaming advocate called EMACS “‘the one true editor.””

Roberts! found that the overall performance time of
display editors is only half that of line-oriented editors,
and since display editors also reduce training time, the
evidence supports the enthusiasm of display editor devo-
tees. Furthermore, office automation evaluations consis-
tently favor full-page display editors for secretarial and
executive use.

The advantages of display editors include

Display of a full 24 to 66 lines of text. This full display
enables viewing each sentence in context and simplifies
reading and scanning the document. By contrast, the

A portion of this article was derived from the author's keynote address at
the NYU Symposium on User Interfaces, ““The Future of Interactive
Systems and the Emergence of Direct Manipulation,” published in
Human Factors in Interactive Computer Systems. Y. Vassiliou, ed.,
Ablex Publishing Co.. Norwood., N.J.. 1983
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tion. (Deeper understanding of visual perception can be
obtained from Arnheim!” and McKim.'¥)

Physical, spatial, or visual representations are also
easier to retain and manipulate. Wertheimer'? found that
subjects who memorized the formula for the area of a
parallelogram, A = h X b, mastered such calculations
rapidly. On the other hand, subjects who were given a
structural explanation (cut a triangle from one end and
place it on the other) retained the knowledge and applied
it in similar circumstances more effectively. In plane
geometry theorem proving, a spatial representation facil-
itates discovery of proof procedures more than an ax-
iomatic representation. The diagram provides heuristics
that are difficult to extract from the axioms. Similarly,
students of algebra are often encouraged to draw a pic-
ture to represent a word problem.

Papert’s Logo language?’ creates a mathematical
microworld in which the principles of geometry are visi-
ble. Influenced by the Swiss psychologist Jean Piaget’s
theory of child development, Logo offers students the
opportunity to create line drawings with an electronic
turtle displayed on a screen. In this environment, users
can receive rapid feedback about their programs, can
casily determine what has happened, can quickly spot and
repair errors, and can experience creative satisfaction.

Problems with direct manipulation. Some profession-
al programming tasks can be aided by the use of graphic
representations such as high-level flowcharts, record
structures, or database schema diagrams, but additionai
effort may be required to absorb the rules of the repre-
sentation. Graphic representations can be especially
helpful when there are multiple relationships among ob-
jects and when the representation is more compact than
the detailed object. In these cases, selectively screening
out detail and presenting a suitable abstraction can
facilitate performance.

However, using spatial or graphic representations of
the problem does not necessarily improve performance.
In a series of studies, subjects given a detailed flowchart
did no better in comprehension, debugging, or modifica-
tion than those given the code only.! In a program com-
prehension task, subjects given a graphic representation
of control flow or data structure did no better than those
given a textual description.** On the other hand, subjects
given the data structure documentation consistently did
better than subjects given the control flow documenta-
tion. This study suggests that the content of graphic
representations is a critical determinant of their utility.
The wrong information, or a cluttered presentation, can
lead to greater confusion.

A second problem is that users must learn the meaning
of the components of the graphic representation. A
graphic icon, although meaningful to the designer, may
require as much—or more—Ilearning time as a word.
Some airports serving multilingual communities use
graphic icons extensively, but their meaning may not be
obvious. Similarly, some computer terminals designed
for international use have icons in place of names, but
the meaning is not always clear.

A third problem is that the graphic representation may
be misleading. The user may rapidly grasp the analogical

representation, but then make incorrect conclusions
about permissible operations. Designers must be cau-
tious in selecting the displayed representation and the op-
erations. Ample testing must be carried out to refine the
representation and minimize negative side effects.

A fourth problem is that graphic representations may
take excessive screen display space. For experienced
users, a tabular textual display of 50 document names is
far more appealing than only 10 document graphic icons
with the names abbreviated to fit the icon size. Icons

Choosing the right representations and
operations is not easy. Simple metaphors,
analogies, or models with a minimal set of

concepts seem most appropriate.

should be evaluated first for their power in displaying
static information about objects and their relationship,
and second for their utility in the dynamic processes of
selection, movement, and deletion.

Choosing the right representations and operations is
not easy. Simple metaphors, analogies, or models with a
minimal set of concepts seem most appropriate. Mixing
metaphors from two sources adds complexity, which
contributes to confusion. The emotional tone of the
metaphor should be inviting rather than distasteful or in-
appropriate'®—sewage disposal systems are an inap-
propriate metaphor for electronic message systems.
Since users may not share the designer’s metaphor, anal-
ogy, or conceptual model, ample testing is required.

The syntactic/semantic model. The attraction of sys-
tems that use principles of direct manipulation is con-
firmed by the enthusiasm of their users. The designers of
the examples given had an innovative inspiration and an
intuitive grasp of what users wanted. Each example has
features that could be criticized, but it seems more pro-
ductive to construct an integrated portrait of direct
manipulation:

* Continuous representation of the object of interest.
* Physical actions (movement and selection by mouse,
joystick, touch screen, etc.) or labeled button
presses instead of complex syntax.

Rapid, incremental, reversible operations whose im-
pact on the object of interest is immediately visible.
Layered or spiral approach to learning that permits
usage with minimal knowledge. Novices can learn a
modest and useful set of commands, which they can
exercise till they become an “‘expert’’ at level 1 of the
system. After obtaining reinforcing feedback from
successful operation, users can gracefully expand
their knowledge of features and gain fluency.??

By using these four principles, it is possible to design
systems that have these beneficial attributes:

® Novices can learn basic functionality quickly, usual-

ly through a demonstration by a more experienced
user.

COMPUTER
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can only produce a high-frequency beep. Just as with the lights,
the only way to signal different states of the machine is by beeping
different patterns. What do all these different patterns mean? How
can we possibly learn and remember them? It doesn’t help that
every different machine uses a different pattern of lights or beeps,
sometimes with the same patterns meaning contradictory things
for different machines. All the beeps sound alike, so it often isn’t
even possible to know which machine is talking to us.

Feedback has to be planned. All actions need to be confirmed,
but in a manner that is unobtrusive. Feedback must also be prior-
itized, so that unimportant information is presented in an unob-
trusive fashion, but important signals are presented in a way that
does capture attention. When there are major emergencies, then
even important signals have to be prioritized. When every device
is signaling a major emergency, nothing is gained by the result-
ing cacophony. The continual beeps and alarms of equipment can
be dangerous. In many emergencies, workers have to spend valu-
able time turning off all the alarms because the sounds interfere
with the concentration required to solve the problem. Hospital op-
erating rooms, emergency wards. Nuclear power control plants.
Airplane cockpits. All can become confusing, irritating, and life-
endangering places because of excessive feedback, excessive alarms,
and incompatible message coding. Feedback is essential, but it has
to be done correctly. Appropriately.

CONCEPTUAL MODELS

A conceptual model is an explanation, usually highly simplified,
of how something works. It doesn’t have to be complete or even
accurate as long as it is useful. The files, folders, and icons you see
displayed on a computer screen help people create the conceptual
model of documents and folders inside the computer, or of apps
or applications residing on the screen, waiting to be summoned. In
fact, there are no folders inside the computer—those are effective
conceptualizations designed to make them easier to use. Some-
times these depictions can add to the confusion, however. When
reading e-mail or visiting a website, the material appears to be on

ONE: The Psychopathology of Everyday Things
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