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EXECUTIVE SUMMARY

ACP was an excellent solution for its era: a Windows The most important practical difference is concurrency.
automation environment built around COM, scripting, NACS can coordinate independent device work -
and mature desktop astronomy applications. It helped slewing, changing filters, adjusting focus, rotating,
define practical robotic observing on Windows. preparing the next exposure, updating safety state,
and processing prior frames - without forcing every

NACS is a different generation of system. It is native- operation through one synchronous script or one
driver-first, API-first, multi-agent, and service-oriented. = mMonolithic desktop automation chain. That lets NACS
ASCOM remains useful as a compatibility fallback for use otherwise wasted camera exposure or readout time
devices that require it, but it is not the center of the to advance the next step of the observing sequence.
design. The core idea is to keep high-level observatory
logic in NextAstro code, use native/vendor paths - This is why NACS is structurally better suited to modern
wherever practical, and isolate legacy Windows robotic observatories: it separates safety from imaging,
automation behind adapters rather than building the isolates heavy processing, exposes real-time status
whole system around it.. i ' through web APIs, and allows device-specific native

. optimisations without sacrificing fallback compatibility.

ACP was Windows COM automation with strong observatory-domain logic. NACS is a
distributed observatory operating system that uses native drivers first, ASCOM as fallback,

and modern API/service boundaries for coordination, safety, monitoring, and customization

Area ACP NACS / NextAstro
Primary Windows COM automation, scripts, and installed

model desktop astronomy applications.

Hardware Calls through ASCOM COM objects and

interaction external programs such as camera,

solving, or focusing applications.

Concurrency Often sequential and script-driven, with
blocking calls into COM or desktop
applications.

Safety Strong mature safety model, but usually
more tightly coupled to the main
observatory control environment.

Processing Often delegated to installed desktop tools
or synchronous automation calls.

Ul and monitoring Classic web/control interface model from
the desktop automation era.

Customization Powerful but legacy scripting and COM
object customization.



1. Architecture: monolithic Windows automation vs
distributed observatory services

ACP

ACP is best understood as a classic Windows
observatory automation host. It coordinates the
telescope, camera, dome, focuser, filter wheel,
scheduler, and analysis tools through the Windows
COM/ActiveX ecosystem and scriptable desktop
applications.

That made perfect sense when ACP was created.

At the time, most astronomy hardware software on
Windows exposed COM interfaces, and VBScript/
JScript automation was a normal way to glue desktop
applications together.

The limitation today is that the whole control model

remains closely tied to local Windows automation state.

If a COM server, desktop application, or script context
hangs, the failure can propagate through the observing
run.

NACS

NACS separates responsibilities into cooperating
services and agents. The local OBS agent handles
telescope, camera, sequencer, and device control.
WEMA handles weather, enclosure, and safety. The hub
handles API state, jobs, logs, status, uploads, calendars,
projects, and user-facing real-time monitoring.

This is not simply a modern version of ACP. The design
moves the center of gravity away from COM and into
NextAstro-controlled interfaces: native device adapters,
local services, structured status messages, hub APls,
WebSockets, and worker processes.

ASCOM remains valuable for compatibility, but the
architectural principle is to treat it as one possible
backend. Where a native driver, vendor SDK, serial
protocol, TCP interface, or custom adapter exists, NACS
prefers to use that instead.
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2. Native-driver-first, ASCOM fallback

NACS is native-driver-first. ASCOM is a fallback and compatibility layer, not the main system design.This matters
because ASCOM is often a single synchronous Windows automation boundary. It is useful, widely supported, and
sometimes unavoidable, but it is not ideal as the core of a high-throughput robotic observatory.

NACS can choose the best control path per device. A mount may use one adapter, a camera may use a native
SDK, a filter wheel may use serial or vendor-native control, and a dome may use ASCOM or direct protocol control
depending on reliability. The sequencer does not care; it sees a device abstraction with capabilities, state, and
error handling. That design makes it easier to bypass slow or unreliable generic paths.
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3. Windows interaction model

ACP interaction model

ACP is best understood as a classic Windows ACP
interacted with Windows primarily through COM
automation and external installed astronomy
applications. It commanded devices by calling exposed
objects and methods through scripting or internal
automation. This was powerful but inherited the
behaviour of the COM server or desktop application
being automated.

The practical risk is blocking. A script may call into a
camera application, plate solver, dome driver, or
focuser driver and wait. If that component stalls, the
control flow stalls. Debugging can involve multiple
layers: ACP, script, COM, external application, driver,
USB/serial/network, and hardware.

NACS interaction model

NACS still runs on Windows where Windows-only
drivers are required, but it does not need to make
Windows automation the whole observatory. Device
interaction is placed behind classes and

local agents. The rest of the system communicates
through explicit messages: HTTP requests, WebSocket
events, JSON payloads, queues, worker responses, and
persisted state.

This makes Windows one execution environment
rather than the architecture itself. The observatory can
uses Windows-native hardware access where possible,
while the hub, archive, scheduler, Ul, and processing
architecture remain network-native and service-
oriented.



4. Concurrency: using readout and exposure

time productively

This is one of the clearest advantages of NACS. A
modern robotic observatory should not wait idly for
every operation to finish before beginning the next
independent operation. During camera exposure or
readout, other devices can often do useful work.

For example, while the camera is reading out or while
a previous frame is being compressed or uploaded,
the system can prepare the next observation: slew

the mount, change filters, move focus, rotate the
camera, update the current task, query safety state, or
launch post-exposure processing. The key is that these
operations must be separated by device capability and
conflict rules, not forced through one linear script.

NACS is better suited to this because devices are
independent objects and heavy tasks run outside the
main control loop. The dispatcher model lets post-
exposure work happen in isolated workers, while the
OBS agent can move forward to continue coordinating
devices. WEMA continues safety evaluation
independently.

ACP can automate sequences, but its older script/COM
model tends to encourage a more linear observing
flow: expose, wait, readout, process, solve, focus, move,
expose. NACS is designed as a multi-threaded multi-
processed pipeline: observe, read out, process, upload,
slew, focus, filter, and monitor safety with as much
safe overlap as the hardware allows.
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5. Reliability advantages

5.1 Fault containment

NACS has stronger fault containment because the
system is notione large automation context. OBS,
WEMA, the hub, archive, data pipeline, dispatcher
workers, and Ul are separate components with explicit
interfaces.

If a plate solve, compression operation, or photometry
task fails, it can fail inside a worker process. If OBS is
busy or recovering, WEMA can still close the roof or
report unsafe weather. If a browser disconnects, the site
keeps running. If a local agent restarts, hub state and
logs can persist.

5.2 Independent safety layer

WEMA is a major reliability improvement over systems
where weather and enclosure safety are tightly coupled
to the main imaging process. It monitors weather,
controls the enclosure, evaluates observing windows,
and sends hub status independently.

The WEMA logic considers local station data, forecast

data, cloud prediction, sky temperature history, rain
holds, ground radar rain, microwave satellite rain,
lightning risk, local reported lightning and SIGMETs,
humidity, wind, dewpoint, and temperature bounds. It
also records reasons, so the system can explain why it is
unsafe rather than merely saying no.

5.3 Practical retry and fault handling

The code treats hardware glitches as normal. Dome
state reads and dome slew commands are retried. If
the dome remains unresponsive, the system can mark
a software fault and publish enclosure status. That is
the right mindset for remote observatories: USB, serial,
COM, vendor SDKs, and network calls are all fallible.

ACP has mature error handling, but NACS can encode
site-specific and device-specific recovery paths directly
in the relevant device adapter rather than relying on a
generic automation layer.
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6. Speed and throughput

For a single hardware command, NACS is not
automatically faster. If both ACP and NACS ultimately
call the same slow driver, the driver remains the limit.
The speed advantage.comes from reducing idle
time, avoiding unnecessary desktop automation, and
choosing faster native paths where available.

The native-driver-first approach allows NACS to add
optimized code paths such as native camera readout
helpers, direct serial or TCP device control, vendor SDK
integrations, and custom performance workarounds.

These optimizations are harder when the control
system is built around a fixed chain of desktop
applications and COM automation.

The bigger advantage is throughput. NACS can overlap
independent actions, isolate heavy work, stream status
in real time, and continue device coordination while
post-exposure work happens elsewhere. The result

is shorter dead time between exposures and better
utilization of the night.



‘7. Efficiency 4
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ACP was development-efficient because it reused This division means the observatory PC does not have
existing Windows astronomy applications. That was the to be the Ul server, data archive, scheduler, processor,
right trade-off when robotic observatory software was dashboard, and automation brain all at once. It can
rare and desktop applications were the standard. focus on deterministic local hardware work while the

f ] o rest of the system scales around it.
NACS is operationally efficient for a networked

observatory environment. Hardware control happens

locally. weather and enclosure safety are local. Jobs, _ i
logs, state, uploads, calendars, and user-facing -
dashboards are centralized thro ‘the hub. Heavy
data storage and processing ar parated from the TP .
telescope computer. o f e ¥ - E .
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8. Customization .2 .
- x . o
ACP customization was powerful but mostly lived This is espes:ially irnportant for NextAstro because
in the world of ACP scripts, plans, COM objects, and the system is not just one telescope. It is intefiieled .
configuration around installed Windows applications. to support multiple sites, multiple devices, multiple
users, education wo;kﬂows, survey workflows, archive
NACS customization has a broader surface: device workflows, and remote monitoring. A script-only
adapters, na'r*ye driver integrations, site configs, WEMA  customization model is too narrow for that. 2
policies, REST endpoints, WebSocket streams, Ul _
components, archive services, PIPE workers, processing 1 -
modules, cloud/radar/weather logic, and scheduler > - .
rules. " . .






