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5G Home Internet Is a Good Alternative 
To Wired Broadband 

by JULIO OJEDA-ZAPATA 

Home Internet service in the United States can often feel like a scam. You’re lucky if you have more 
than one or two Internet service provider choices. Installation can be a headache. Performance is some-
times mediocre, yet you might still pay a lot. Data overages and other gotchas could jack up your bill even 
further. 

These ISPs tend to be of the wired variety. They include Xfinity, the Comcast-owned home broadband 
provider that works primarily via coaxial cable connections, and CenturyLink, which offers Internet ac-
cess via a blend of old-style copper-cable DSL and fiber-optic connections. I use Xfinity here in St. Paul, 
Minnesota, and my service has been reliable for the most part, but I fret about the bang for my buck—
am I paying too much for the Internet speeds I’m getting? 

Helpfully, new broadband providers have lately emerged to offer additional high-speed Internet op-
tions—and these services are wireless. As cellular data has become faster with 5G (see “The iPhone Gets 
5G, but What’s It Like in Real-World Use?,” 19 November 2020), cellular carriers have adapted it for 
affordable, convenient home Internet service, with performance often rivaling or exceeding that of wired 
Internet providers. 

I’ve been testing two wireless home Internet services: T-Mobile Home Internet (see “T-Mobile Offers 
Unlimited 5G Home Broadband Service,” 14 April 2021) and Verizon 5G Home Internet. 

Both carriers deliver a 5G connection through the air, as they do to newer iPhones and cellular iPads, 
making the services easy to deploy. Customers receive a router that creates a local Wi-Fi network and har-
nesses cellular bandwidth for the backhaul link to the Internet, thereby enabling your Zoom calling and 
Netflix binging. 

Cellular wireless services like this have been around for a while, albeit with slower connections and 
largely in areas where good wired broadband is hard to get. But in the 5G age, cellular Internet has started 
to make inroads as an urban alternative to traditional ISPs. 

T-Mobile has been aggressively expanding its Home Internet footprint since it rolled out the service in 
April 2021. More recently, as Verizon has tapped into new spectrum that enabled high-speed connections 
in more areas (see “AT&T and Verizon Debut Faster, More Widely Available 5G Service,” 22 January 
2022), its 5G Home Internet has grown from a niche offering to one that now rivals T-Mobile’s reach. 

T-Mobile and Verizon loaned me equipment, so I was able to test their services under real-life condi-
tions. I initially deployed them only for my Internet connection for my day job, not for my family’s Wi-Fi. 
I work entirely from home, so a dependable and speedy connection is necessary. In the second phase of 
my testing, I made the Wi-Fi available throughout the home (with some help from my Eero mesh net-
working equipment) for my wife and son’s communal use. 

I was struck by how similar the services are and, therefore, how difficult it is to recommend one over the 
other. They’re both pretty good, as I’ll explain. 

Signing Up 
Before you get too excited about these services, you have to determine if they’re available where you live. 

Enter your address on the T-Mobile and Verizon sites to find out. (My St. Paul address qualifies for T-
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SIG NEWS 

The Saturday SMMUG Special Interest Group 
(SIG) will meet from 10:00 AM to 12:00 Noon, 
Saturday, April 9, 2022, via a ZOOM video con-
ference. FYI: An email containing the the Meeting 
ID and password will be sent to all members. 

The meeting will be divided in to two parts. The 
First part starting at 10:00 will focus on Apple's Pre-
view program. Starting at 11:00 it will focus on iOS, 
helping everyone become both comfortable and 
proficient with their iPhone, iPad, and iPod mobile 
devices.  

All are invited, but new users are especially encour-
aged to attend this meeting. Bring your tips and 
tricks, questions and suggestions.  

Go to: https://www.smmug.org/meeting-info 
to find the instructions for attending our ZOOM 
meetings. 

For more information about Special Interest 
Groups (SIGs), go to the SMMUG website. 

Scan this QR code to be taken to our SM-
MUG web site
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You can advertise your business or service 
through the Silicon Summit. 
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6:00 Q&A Session 
6:45 Networking Break 
7:00 How to use the Apple TextEdit app on 
your Mac and iPhone, Apple AirTag Securi-
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website  
8:00 Adjourn 
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Announcements 

Door Prizes For The April Meeting: 
Wireless Optical Pocket Pen Mouse 
Smart Phone & Tablet Holder 
$10 Apple Gift card 
Apple water Bottle 
1 Male T-Shirt 
1 Female T-Shirt 

Club News
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Mobile service, but not Verizon service; Verizon sent me hardware anyway, and it has worked well.) 
Last I checked with T-Mobile, its Home Internet service was available to more than 30 million homes in 600 US cities and towns. The service has 

most recently expanded into Florida, Georgia, Indiana, Kentucky, North Carolina, Ohio, and South Carolina. 
Verizon said in January 2022 that its 5G Home Internet was available in 900 US cities following the debut of its C-band spectrum, a major leap 

from last year when it was available only in small portions of several dozen (including Minneapolis and St. Paul). About 20 million homes are eligible 
for this service. 

Once your address is approved and you’ve signed up, the carriers ship the necessary hardware to you. Between the popularity of the services and 
pandemic supply chain constraints, you might have to wait a bit for your equipment. 

T-Mobile costs $50 per month (if you use autopay, $55 if you don’t) with unlimited data and no contract, fees, or equipment charges. A couple of 
goodies are included, including a free year of the Paramount+ streaming-video service and a discount on YouTube TV streaming. 

Verizon’s pricing structure is a bit more complex, but the difference between the two plans boils down to how long your price guarantee lasts and a 
few perks: 
• 5G Home: $50 per month with autopay, $60 without; $25 per month if you have a Verizon 5G Do More, Play More, or Get More mobile plan; 

$40 per month if combined with certain other Verizon mobile plans; 2-year price guarantee 
• 5G Home Plus: $70 per month with autopay, $80 per month without; $35 per month if you have a Verizon 5G Do More, Play More, or Get 

More mobile plan; $50 if combined with certain other Verizon mobile plans; 3-year price guarantee 
As with T-Mobile, Verizon provides unlimited data with no contract, fees, or equipment charges. Extra goodies include a free 6 months of a Dis-

ney+/Hulu/ESPN+ streaming bundle for 5G Home users and 12 months for 5G Home Plus users. Everyone gets a free streaming device for con-
necting to their TVs, plus 2 free months of the Sling TV streaming service. 

Hardware 
The T-Mobile and Verizon routers couldn’t be simpler. Their only required physical connection is to an electrical 
outlet, which provides flexibility for in-home positioning. 
The Verizon router is the more minimalist of the two—it’s a white cube with no physical 
controls other than reset and Wi-Fi Protected Setup buttons. When you plug it into 
power, the router connects to the Verizon network and installs firmware updates. It has 
two Ethernet ports suitable for plugging in a computer or other gear, along with a USB-
C port not intended for customer use (it’s hidden under a silicone flap). A light on the 
front alternates red and white when the router is starting up, blinks white when updat-
ing firmware, shines a solid red if it can’t get a signal, and turns solid white when the Wi-
Fi is ready to use. 
T-Mobile’s router is available either as a light-gray cylinder or a dark-gray rectangular 
monolith. The company sent me the cylinder, an older model, which has an on/off 
switch, a couple of ports (RJ-11 and USB-C) that T-Mobile says don’t serve any user 
function right now, and a circular LCD screen on top that displays alerts (such as 
firmware updates in progress) and how many service bars you have. An internal bat-
tery keeps the router’s screen on if you unplug it from the wall, but the Wi-Fi net-
work stops working. The router has two Ethernet ports for plugging in hardware. 
T-Mobile says the newer model (shown below) is functionally equivalent to the older 
one and that the two are being offered to users interchangeably. The rectangular 
router also has two Ethernet ports and an LCD screen. 

Setup 
 Getting started with either service is a cinch. Find a spot for your router, plug it into power, and then log in to its 

Wi-Fi network using your iPhone, iPad, or Mac with an SSID and password conveniently emblazoned on the under-
side of the router. 

 If your Internet connection seems slow or unreliable, you may need to experiment with placement of the device so 
it can better communicate with the cellular towers nearest to your home. Putting the router near a window is a good 
idea. 

Here’s where the T-Mobile and Verizon apps come in handy. You don’t need them for setup (and they might make 
the process more confusing), but they can coach you through positioning your router for optimal signal strength. 

T-Mobile’s app displays a map of my block along with a magenta animation suggesting that I put its router on the 

Continued from page 1

(A disclaimer: the router 
Verizon sent me does not 
function exactly like those 
sent out to subscribers, 
lacking some features. As a 
result, I couldn’t test all the 
capabilities I describe in 
this article.)
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west side of my house, by a window, and preferably on a top floor (my office is in the attic with a western window, so I’m golden). 

Verizon’s app has a compass-like animation similar to the one the one used with Apple’s AirTag Precision Finding, including a spinning arrow that 
points you in the direction of the best 5G signal. I couldn’t test this feature because my loaner hardware lacked an associated user account, so I couldn’t 
log in to the app. 

The routers have Web portals for fine control of hardware settings; to log in, type in your device’s IP address and admin password, both of which 
are also printed on the bottom. (As with other features, I couldn’t log in to Verizon’s Web portal with the password provided.) You can also configure 
and control the routers to a great degree via the apps. 

 
Performance 

I experienced decent Internet download speeds, though they weren’t always as good as I’d hoped. I need to provide a bit of background for context. 
T-Mobile has offered speedy 5G mobile service for a couple of years via “mid-band” spectrum acquired in its 2018 merger with Sprint. During 

iPhone tests in late 2020, I experienced downloads as high as 400 megabits per second as I crisscrossed downtown St. Paul but saw more modest re-
sults, around 100 Mbps, at home (see “The iPhone Gets 5G, but What’s It Like in Real-World Use?,” 19 November 2020). At the time, T-Mobile 
was alone in offering such high wireless speeds over sizable—but mainly urban—geographical areas. 

AT&T and Verizon caught up this year with the deployment of C-band spectrum that gave them download performance roughly equivalent to 
T-Mobile’s spectrum, along with a larger footprint. Using an Android phone on loan from Verizon, I never cracked 400 Mbps, but I consistently 
notched around 350 Mbps within my house. 

With my Xfinity broadband, by comparison, my downloads hover consistently around 100 Mbps, which is what I’m promised. Comcast charges 
me $83 per month—which includes $25 for unlimited data so I don’t run afoul of the service’s infamous data overages. 

So how did my T-Mobile and Verizon home Internet gear perform? 
T-Mobile regularly hit 200 Mbps and sometimes peaked at 250 Mbps, which disappointed me a bit after those spectacular 400 Mbps downloads 

during my earlier T-Mobile testing. Still, it’s much better than what I get from Xfinity, and for much less money. It is definitely better than the 35–115 
Mbps T-Mobile promises on its website. 

Verizon regularly exceeded 250 Mbps and occasionally topped 300 Mbps in my testing. Again, remember that my address does not even officially 
qualify for Verizon’s service, so these are great results. 

Verizon is capable of much higher speeds, in the neighborhood of 1–2 gigabits per second, but only in the nooks and crannies of certain cities 
where it provides “high band” or “millimeter wave” service. The company lumps its C-band and mmWave service into one category it calls Ultra-
Wideband, which can be confusing. 

https://www.youtube.com/watch?v=sSvIoFp-BHU
https://tidbits.com/2020/11/19/the-iphone-gets-5g-but-whats-it-like-in-real-world-use/
https://tidbits.com/2022/01/22/att-and-verizon-debut-faster-more-widely-available-5g-service/
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With the speeds I experienced, either service would be a good fit in my professional life. My work as a newspaper Web editor largely involves con-

stant monitoring of the news via audio and video Internet streams. Neither T-Mobile nor Verizon let me down, for the most part. (As with any other 
ISP I have ever used, I experienced a few momentary outages and other glitches that I consider par for the course.) 

However, it’s important to note that download speeds via cellular connections can be unpredictable. If you’ve regularly performed speed tests on 
your iPhone, you’ve surely noticed that the numbers can be all over the place. I also saw variable performance with the T-Mobile and Verizon routers 
at times, perhaps because their networks were overwhelmed then. I found this annoying—especially if I needed to download a huge file or play a 
high-resolution video without buffering or degradation—since my Xfinity performance is more predictable. That said, wired ISPs aren’t entirely free 
of performance problems either. 

Keep in mind that T-Mobile Home Internet also uses its older 4G LTE network alongside 5G to extend its service over wider areas, so your speeds 
might vary depending on where you are. Those in a 4G area might see only 12 Mbps or less. 

My biggest beef with Xfinity is its excruciatingly slow uploads—often under 10 Mbps. T-Mobile and Verizon uploads are speedier, usually greater 
than 10 Mbps and sometimes peaking at 30–40 Mbps. This was a relief since uploading high-resolution wire-service photos to my employer’s 
WordPress server is a major part of my job. I also upload lots of personal pictures to Google Photos, which has been an ongoing nightmare with 
Xfinity. 

Fiber-optic connections via CenturyLink in my city are symmetrical—uploads are as fast as downloads. That’s great, but signing up for the service 
would involve stringing another data cable to the house and punching another hole in a wall. My wife has balked at this, which is why the wireless 
services seem so enticing, their slower upload speeds notwithstanding. 

Networking 
The T-Mobile and Verizon routers did a reasonably good job of bathing my residence in bandwidth, but wireless networking with any one device 

in a multistory home has limits. Mesh network systems with two or more Wi-Fi modules better distribute a Wi-Fi signal within a building. 
I use Amazon’s Eero equipment (see “Eero Provides Good Wi-Fi Coverage in a Handsome Package,” 25 June 2016, and “Amazon Buys 

Mesh-Networking Company Eero,” 12 February 2019). For good Wi-Fi coverage in my three-story residence, I plug one Eero module into my 
Xfinity router via one of its Ethernet ports so that it can pass along its signal to the other modules scattered throughout the house. 

Because the T-Mobile and Verizon routers have Ethernet ports, I tried swapping them in for the Xfinity router. This worked as expected, and my 
wife and son weren’t even aware that their precious Wi-Fi signal was coming from a different source. 

It’s Not Mobile 
When I first heard about cellular-based home Internet, the first thing that popped into my head was: “Hey, cool, that means I could use the ser-

vice from more than one location.” 
Turns out that’s a big no-no. Unlike phones, which obviously can be used anywhere there’s a signal, T-Mobile’s Home Internet and Verizon’s 5G 

Home Internet are assigned to the users’ postal addresses and are intended to be used only there. Nothing technically prevents users from unplugging 
their routers and taking them somewhere else, and the hardware will continue working if it has a signal, but doing so violates the terms of service, 
and users risk having their service canceled. 

Such a rule “helps us assure that the place of use meets our network standards to provide you and others with a high quality of service,” T-Mobile 
says in a Web FAQ. (I think the company means “ensure” instead of “assure.”) Verizon suggests, “Just contact us and ask so we can let you know” if 
the equipment would work properly at a different location. 

The Upshot 
I tested T-Mobile’s Home Internet and Verizon’s 5G Home Internet with one question in mind: Could either replace my Xfinity service? The 

answer is a tentative yes, and if it’s yes for me, it could be a yes for you too. 
I’m more confident about T-Mobile Home Internet, which I’ve used nonstop for several months and found to be quite reliable. 
I’ve had less than two weeks with the Verizon gear, so I hesitate to render a definitive judgment, especially since I had non-standard hardware at a 

non-qualifying address with some missing features. Still, I was wowed by Verizon’s speeds, which were somewhat faster than T-Mobile’s, and often 
triple what Xfinity gives me. 

As for the cost, both T-Mobile and Verizon services are noticeably less expensive than my Xfinity service. Neither has any data caps, hidden fees, or 
contracts. 

I’m not ready to switch because my wife is more cautious than I am and takes her time making such decisions, but I see us making the move even-
tually. 

Regardless of my marital negotiations, home Internet service from cellular providers seems to be hitting the big time, so if you’re not happy with 
your current wired broadband service, see if 5G Internet is an option for your address.

https://tidbits.com/2016/06/25/eero-provides-good-wi-fi-coverage-in-a-handsome-package/
https://tidbits.com/2019/02/12/amazon-buys-mesh-networking-company-eero/
https://tidbits.com/2019/02/12/amazon-buys-mesh-networking-company-eero/
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Can’t wait for the next newsletter to see what the guys and gals at Joy of Tech are up to? Then simply go on over to their 
website and see past and current cartoons and other things

http://www.joyoftech.com/joyoftech/
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TipBITS: Always Show Window Proxy Icons 
by ADAM ENGST 

One of the least known and 
most useful shortcuts in the Mac 
toolbox has long been the capabili-
ty to use a window’s proxy icon—
the little icon next to the window’s 
title—as though it were any other 
icon in the Finder. 

Alas, in macOS 11 Big Sur, 
Apple decided to hide the proxy 
icon by default, forcing you to 
hover over the window title for a 
second to make the proxy slide in 
from the left. It was discovered that 
this Terminal command could 
make the delay shorter, though 
hovering is still required. 

defaults write -g NSToolbarTi-
tleViewRolloverDelay -float 0 

I use proxy icons a lot, but I missed the online chatter that included 
this Terminal command, so I’ve been quietly muttering at Apple every 
time I waited for a proxy icon to appear. More frustrating is that I also 
missed the fact that Apple silently provided an option to bring back proxy 
icons completely in macOS 12 Monterey. I was recently helping a Tid-
BITS reader who didn’t know about Reduce Transparency in System 
Preferences > Accessibility > Display when I saw another checkbox that 
was new to me: Show Window Title Icons. (Reduce Transparency elimi-
nates bleed-through color from the background and keeps the menu bar 
gray regardless of the wallpaper image. It’s essential for me.) 

Lo and behold, selecting that checkbox brings back proxy icons to 
Finder windows (like the one at the top) and document windows (such 
as the one below) alike—no need for hovering! Life just got a little better, 
and had I known about this option, it would have encouraged me to 
upgrade to Monterey sooner. 

 While I’m glad that Apple added an Accessibility option to make the window 
proxy icons visible again, I firmly believe that hiding them by default remains a 
mistake. Proxy icons show what type of content is in the window, and with doc-
uments, they visually link the document to its app. The proxy icon for a Pages 
document looks different from the proxy icon for a TextEdit document or any 
other app—it’s a valuable visual hint to the user. 
 What Apple got right back in 1998 with Mac OS 8.5, as John Gruber noted, 
is that document proxy icons aren’t just a visual aid—they’re almost fully func-
tional representations of the file. Similarly, Finder proxy icons stand in perfectly 
for the folders they represent, offering a handy target for operations. In classic 
Mac OS, proxy icons also indicated the document’s modification state. 
(BBEdit continues to work this way, showing proxy icons regardless of the 

Macs & macOS

https://daringfireball.net/2021/07/document_proxy_icons_macos_11_and_12
https://daringfireball.net/linked/2021/07/20/apple-developer-docs-proxy-icons
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macOS setting and dimming them when there are unsaved changes.) Form and function, all rolled up into a space-saving icon. 

To be fair, apart from hiding the proxy icon and forcing users to 
hover over the window title to reveal it, Apple’s rethinking of how to 
embed functionality into document window titles isn’t terrible. 
Clicking the downward-pointing arrow next to the title reveals a 
popover that lets you rename, tag, move, and lock the file. When a 
document has unsaved changes, the word Edited appears under the 
title (and the red close button gains a black dot in the middle). So 
perhaps Apple’s designers thought the proxy icon was both too sub-
tle and extraneous. 

Unfortunately, the popover doesn’t provide nearly the same level of functionality as the proxy icon. Consider these real-world examples of how I 
use proxy icons, only one of which could be accomplished through the new popover interface: 
• Navigate in Save dialogs: Drag a Finder proxy icon to a Save dialog to navigate directly to that folder. (You can also drag a document icon from a 

Finder window to a Save dialog to navigate to its folder and pre-fill its name in the Save As field. This is a great way to replace an unwanted file or 
name the new file as a version of the dragged one.) 

• Enter paths in Terminal: Drag a Finder proxy icon to a Terminal window whenever you want to enter a long path without typing it. I regularly 
use this with cd to change to a deeply nested directory. 

• Move files opened from email: Drag a document proxy icon to the Desktop to move the file there. I often do this when I open email attach-
ments because they’re usually stored somewhere deep in a folder hierarchy. 

• Attach documents to email: Drag the proxy icon for a document to an email message (or app icon in the Dock) to attach that document to the 
message. That’s usually easier than finding the document in the Finder or navigating to it in an Open dialog. This trick also works for opening a 
document in any other app that can handle the document type. 

• Duplicate or alias a file: Modified drags work as well, so if you hold down the Option key while dragging a document proxy icon to the Desk-
top, you’ll get a copy of the file. Hold down Command-Option, and you’ll get an alias. I don’t use modified drags frequently, but they’re handy on 
occasion. 
It seems that the only thing you can’t do with a document proxy icon is send its file to the Trash. Even though macOS allows the drag, nothing 

happens. 
If you use proxy icons in some other way than I’ve outlined above, let us know in the comments. And if you haven’t used them in the past, give 

them a try! 

Clarifying the Lack of Mac Studio SSD Upgradability 
by JOSH CENTERS 

As soon as early purchasers of the Mac Studio received their units, some took the opportunity to tear Apple’s newest Mac apart to see what was 
inside. Many were stunned to find that the Mac Studio’s SSDs were physically 
replaceable, only to be disappointed when their Mac Studios wouldn’t boot 
after swapping SSDs. Some accused Apple of locking the drives in software or 
even bricking the computers. 

As Andrew Cunningham of Ars Technica explains, that isn’t the case. 
Every SSD has two components: the controller that acts as an interface to the 
machine and the flash storage itself. Apple now builds the SSD controller into 
its own chips: the entire M1 family and the T2 security chip used in Intel-based 
Macs. The SSDs inside the Mac Studio are merely raw storage without a con-
troller. iFixit has since gotten a Mac Studio drive swap to work, which means 
the storage in the Mac Studio is repairable. If matching Apple’s SSD hardware 
design is all that’s necessary, we expect that vendors like OWC will eventually 
offer compatible Mac Studio SSDs. However, there could also be Apple-pro-
prietary chips involved that may prevent such products. 

We got two base model Mac Studio units to accept each other’s drives, so 
storage swaps are possible! Both drives in one unit isn’t working just yet…wish 
us luck. 

Read original article 

https://arstechnica.com/gadgets/2022/03/explaining-the-mac-studios-removable-ssds-and-why-you-cant-just-swap-them-out/
https://twitter.com/iFixit/status/1506360427755712512
https://twitter.com/iFixit/status/1506360427755712512?ref_src=twsrc%5Etfw%7Ctwcamp%5Etweetembed%7Ctwterm%5E1506360427755712512%7Ctwgr%5E%7Ctwcon%5Es1_&ref_url=https%3A%2F%2Ftidbits.com%2F2022%2F03%2F23%2Fclarifying-the-lack-of-mac-studio-ssd-upgradability%2F
https://arstechnica.com/gadgets/2022/03/explaining-the-mac-studios-removable-ssds-and-why-you-cant-just-swap-them-out/
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Luna Display Turns a 27-inch iMac into a 5K Display 

by ADAM ENGST  
The recent disappearance of the 27-inch iMac with 5K Retina display from Apple’s product line has thrown a spotlight on the core design tradeoff 

with an all-in-one Mac: you can’t separate the Mac from the monitor when it comes time to upgrade (see “Which Mac Will Replace the 27-iMac 
for You?,” 12 March 2022). But what if you could somehow connect the old Mac in such a way as to make it look like a display to a new Mac? 
That’s the concept behind Astropad’s $134.95 Luna Display. When we first covered the product in “AstroHQ’s Luna Display Dongle Turns a 
Mac into a Second Display” (20 November 2019), Julio Ojeda-Zapata concluded: 

Though not yet fully baked, especially on the DisplayPort end, Luna hardware and its related software are a godsend for those with extra Macs 
ready to be repurposed as second displays. 

Since Astropad’s initial release of the Mac-to-Mac 
mode, the company has radically improved Luna 
Display. Most notably, starting with version 5.1, 
Luna Display has seemingly achieved the holy grail 
of dongle-based display—support of the 27-inch 
iMac at full 5K Retina resolution. Alison Sheri-
dan of Podfeet recently wrote about Luna Display 
in detail, finding that it works well for her setup, 
and after talking to her about it, I summoned the 
energy to move my 27-inch Thunderbolt Display 
to the floor and replace it with one of my extra 
2014 27-inch iMacs. 

To make a long story short, Luna Display does 
turn my older 27-inch iMac into a secondary 5K 
Retina display for my 2020 27-inch iMac—with 
that wonderfully crisp Retina text—but it comes 
with quite a few tradeoffs. I don’t know if I could 
live with them because Luna Display exacerbates a problem related to my particular 2020 27-inch iMac that causes multiple kernel panics per day. 
That was sufficiently troubling that I switched back to my Thunderbolt Display as soon as I finished writing this article. More about the kernel pan-
ics later. 

Luna Display Tradeoffs 
Refer to Julio’s and Allison’s articles for details about the Luna Display setup. In essence, you: 

• Make sure that your primary Mac and secondary Mac are on the same network 
• Download and run the Luna Secondary app on the secondary Mac 
• Plug the Luna Display USB-C dongle into your primary Mac 
• Download and run the main Luna Display app on your primary Mac 

Since I understood the concept, I went about installation fairly haphazardly, but it worked instantly out of the box. I moved all the windows I like 
on my secondary screen over to it and went to work. That’s when I started to run into all the tradeoffs of using what is essentially an impressive hard-
ware hack as an everyday monitor. 

Tradeoff #1: Interface Performance Is Good but not Great 
As soon as I started using my secondary iMac as a display, I noticed issues with three interface interactions: 

• Pointer: When I scrubbed the pointer in tight circles, it felt slightly jittery. On my primary iMac, quick pointer movements are smooth and feel 
tightly connected to physical actions, whereas on the secondary display, the pointer always went where I wanted and did what it should, but I 
sometimes got the sense that it was disappearing from one spot and reappearing in the next, rather than moving smoothly from one to the other. 

• Windows: Similarly, when I dragged an entire window, the text in the window would get fuzzy while it was moving and then come back into 
focus a split second after I stopped dragging. 

• Scrolling: My Contour Designs RollerMouse Pro has a scroll wheel that I use heavily for scrolling through long Web pages and the like. Quick 
scrolling caused text to lose focus slightly while moving and then regain it when the motion stopped. 
None of these problems were deal-breakers, and forcing Luna Display to use Thunderbolt to connect (in Luna Display > Preferences > Mac-to-

Mac) reduced their severity. If you were using the 40 Gbps Thunderbolt 3—my 2014 27-inch iMac supports only the 20 Gbps Thunderbolt 2—
the extra speed might eliminate all the interface hiccups. Regardless, I suspect I would get used to the slight performance issues over time if I were to 
use Luna Display for longer. 

https://tidbits.com/2022/03/12/which-mac-will-replace-the-27-imac-for-you/
https://tidbits.com/2022/03/12/which-mac-will-replace-the-27-imac-for-you/
https://astropad.com/product/lunadisplay/
https://tidbits.com/2019/11/20/astrohqs-luna-display-dongle-turns-a-mac-into-a-second-display/
https://tidbits.com/2019/11/20/astrohqs-luna-display-dongle-turns-a-mac-into-a-second-display/
https://astropad.com/luna-display-5-1/
https://astropad.com/luna-display-5-1/
https://astropad.com/luna-display-5-1/
https://www.podfeet.com/blog/2022/02/luna-display-mac-to-mac/
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Tradeoff #2: It Occupies Two 
Thunderbolt Ports 

Switching Luna Display’s connection 
method from Wi-Fi to Thunderbolt 
revealed another problem. My 2020 27-
inch iMac has only two Thunderbolt 
ports. The USB-C Luna Display dongle 
occupies one of them (Astropad strong-
ly recommends plugging the Luna Dis-
play dongle directly into your Mac), and 
the Thunderbolt cable (with a Thund-
erbolt 3 to Thunderbolt 2 adapter) to 
the secondary Mac took up the other, 
forcing me to disconnect one of my back-
up drives that normally connects via USB-C. 

As with the performance problems, this is far from a deal-breaker. I could always settle for a Wi-Fi or Ethernet connection to the secondary Mac 
because both worked acceptably, if not quite at the level of Thunderbolt. That’s not surprising given the two Macs’ shared 802.11ac Wi-Fi 5 connec-
tions are probably a bit slower than their gigabit Ethernet connections, and neither compares to the 20 Gbps Thunderbolt 2 in the 2014 27-inch 
iMac. 

Alternatively, if performance was paramount, I could potentially use a Thunderbolt hub to provide additional ports. That would add to the cost 
but offer other benefits as well. 

Tradeoff 3#: Video Is Fuzzy and Jerky 
I don’t watch much video, but when I do, it’s almost always a quick YouTube video playing in Brave, which lives on my secondary screen. As you 

might expect, the performance issues that manifest themselves in small ways when working with interface elements become far more noticeable with 
a video, and even more so when I expanded the video to full screen. 

To be fair, the video is entirely watchable, just pixelated. And if you’re watching something with relatively little movement—YouTube likes to show 
me Saturday Night Live skits—it’s not a major problem. However, the track race videos that I intentionally watch are painfully blurry. 

Of course, we’re talking about a secondary display here too. Nothing prevents you from playing videos on your primary display, where they won’t 
suffer from any screen-related quality issues. 

Tradeoff #4: Apple Watch Unlocking No Longer 
Works 

I didn’t anticipate this annoyance. Apparently, when the 
screen-sharing technology underneath Luna Display is active, 
Apple won’t allow the Apple Watch to unlock the Mac. I’m not 
sure what the security concern here is, but I suppose it’s better to 
be safe than sorry. There is no workaround—you simply lose 
Apple Watch unlocking, which is a shame. 

On a related note, Luna Display offers two Wi-Fi connection 
modes: Home and Office. If you’re the only person using Luna 
Display, the Home mode makes it so any Mac on the Wi-Fi 
network can request to connect to the secondary Mac. That 
would result in confusion in an environment where multiple 
people are using Luna Display, so Office mode requires pairing 
via USB or a manual Wi-Fi connection on the initial setup. 

Tradeoff #5: Restarts Require Login App Window Rearranging 
When you attach a normal secondary display to a Mac, it’s present at startup, so apps whose windows were on the secondary display can put them 

back there when you restart. However, because Luna Display is an app and because it takes a few minutes to connect to the secondary display, all apps 
that launch at login position their windows on the primary Mac’s screen. 

Perhaps I’m unusual in this regard, but I always launch all my core apps at login, and when I’m using my Thunderbolt Display, they all appear in 
their appointed positions on either the primary or secondary screen. When I switched to Luna Display, I had to reposition those apps that are nor-

https://help.astropad.com/article/223-luna-and-adapters
https://help.astropad.com/article/223-luna-and-adapters
https://www.apple.com/shop/product/MMEL2AM/A/thunderbolt-3-usb-c-to-thunderbolt-2-adapter
https://www.apple.com/shop/product/MMEL2AM/A/thunderbolt-3-usb-c-to-thunderbolt-2-adapter
https://www.apple.com/shop/product/MMEL2AM/A/thunderbolt-3-usb-c-to-thunderbolt-2-adapter
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mally on the secondary screen on every restart. 

Again, this problem has multiple workarounds. I could avoid launching anything other than Luna Display at login, and apps that I manually 
launched after it would be able to place their windows on the secondary screen. Alternatively, multiple utilities can reposition windows according to a 
pre-defined layout. 

I didn’t get as far as exploring either of those workarounds because of the final problem: constant kernel panics. I’m not laying this at the feet of 
Luna Display because it’s clearly a problem with my hardware setup, but for my particular situation, it rendered Luna Display unusable. 

About Those Kernel Panics 
Thirteen months after I purchased the 2020 27-iMac, it began experiencing kernel panics, mostly during sleep. The kernel panics from September 

2021 mostly started with this line: 
panic(cpu 4 caller 0xffffff80229fea25): userspace watchdog timeout: no successful checkins from com.apple.WindowServer in 120 seconds 
Searching on that text turned up a variety of discussions pointing the finger at NVRAM and SMC, at attached monitors, and more. The problem 

seems quite common, judging from the 45-screen discussion on MacRumors that continues to this day, across multiple versions of macOS. I’ve 
tried lots of different things, and what has worked—for months at a time—was some combination of disconnecting all devices, resetting NVRAM 
and SMC, and slowly adding things back. I can’t say what part of the process helped, but even when it has helped, kernel panics eventually return, 
usually when I change something associated with my Thunderbolt Display. And I’ve tried two different displays, and I swapped cables and adapters 
with Tonya, whose 27-inch iMac has never experienced such issues. 

Some other kernel panics during this time, and all those since I began testing Luna Display this month, start differently. In this one, the Core: 0 
and IA32 lines repeat with various changes four to six times: 

CPU Machine Check Architecture Error Dump (CPU: UNKNOWN, CPUID: 0x80000009000A0655) 
Core: 0 
  IA32_MC0_STATUS=0xB200000000000406 
  IA32_MC0_CTL=0x0 

My most recent kernel panic came after switching back to the Thunderbolt Display, but it also happened back in September when I first played 
with the Luna Display. It started with: 

panic(cpu 0 caller 0xfffffff012386fa0): x86 CPU CATERR detected 
Debugger message: panic 

I might be able to get Apple Support to help somehow, but given that I can’t reproduce the problem at will, and it often goes away for months at a 
time, I haven’t been able to generate the energy to open a ticket. Had the iMac still been under warranty when all this started, I would have been 
more enthused. 

Perhaps surprisingly, these kernel panics aren’t much of an interruption, partly because they almost always happen during sleep. When I’m using 
the Thunderbolt Display, I wake up the Mac and log in, after which it launches all the apps that were open when the panic occurred. Within a 
minute or two, I can get back to work, right where I left off. All my apps either auto-save or are cloud-based, though I have to be careful to click the 
Restore button in Brave to get my numerous tabs back. I don’t think I’ve ever lost any work to the crashes. 

So if there’s one kernel panic every month or two, it’s hard to justify putting that much effort into fixing it. I recorded five kernel panics in six days 
back in September, after which I had one in late January, one in early March, and then two or three per day while I was testing the Luna Display. It 
was easiest to go back to the Thunderbolt Display, and although that reduced the frequency of the panics, I’ve still had three since reverting. 

But don’t let my problems prevent you from trying Luna Display, as long as you go into it aware of its tradeoffs. 

Which Mac Will Replace the 27-iMac for You? 
by ADAM ENGST 

Apple’s release of the Mac Studio—the company’s first completely new Mac line since the MacBook Air debuted in 2008—and Studio Display 
also seems to have triggered the end of what was likely the company’s most popular desktop Mac: the 27-inch iMac with 5K Retina display (see 
“New Mac Studio and Studio Display Change Mac Buying Calculus,” 8 March 2022). At the close of Apple’s Peek Performance presentation, 
John Ternus summed up with: 

We introduced Mac Studio, which was designed to put all this groundbreaking performance right on your desk. Together with the Studio Display, 
these products will empower users to create the studios of their dreams and to continue to change the world. And they join the rest of our incredible 
Mac lineup with Apple silicon, making our transition nearly complete, with just one more product to go: Mac Pro. But that is for another day. 

If the Mac Pro is all that’s left, there’s no room for the 27-inch iMac. That immediately raised the question: If you have been waiting to purchase an 
Apple silicon 27-inch iMac, what are your options in a world that doesn’t include it? Some hold out hope that Apple will bring back a high-end all-
in-one desktop Mac, perhaps with a 30- or 32-inch screen. However, sources tell 9to5Mac that Apple currently has no plans to release a large-
screen iMac. 

If you have to decide based on the Macs you can buy today, there are numerous good options. Pricing out comparable systems revealed that while 
the 27-inch iMac was in a sweet spot where price meets performance, other combinations of Apple gear come close. When the new options’ prices 

https://forums.macrumors.com/threads/constant-kernel-panics-userspace-watchdog-timeout-no-successful-checkins-from-com-apple-windowserver.2222878/
https://www.apple.com/mac-studio/
https://www.apple.com/studio-display/
https://tidbits.com/2022/03/08/new-mac-studio-and-studio-display-change-mac-buying-calculus/
https://arstechnica.com/gadgets/2022/03/apples-27-inch-intel-imac-disappears-from-its-online-store-with-no-replacement/
https://9to5mac.com/2022/03/11/exclusive-apple-currently-has-no-plans-to-release-a-new-larger-screen-imac/
https://9to5mac.com/2022/03/11/exclusive-apple-currently-has-no-plans-to-release-a-new-larger-screen-imac/
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are higher, the associated performance and capabilities are also greater—a classic Apple technique for encouraging users to pay more. Plus, when you 
expand your thinking beyond a single purchase, the 27-inch iMac isn’t nearly as compelling. 

 
Don’t assume I’m here to speak ill of the 27-inch iMac. Nothing could be further from the truth. But if Apple has no plans to update it with Apple 

silicon, we have to move on. 

A Long History with the 27-inch iMac 
I’ve been a huge fan and promoter of the 27-inch iMac since it appeared in late 2014—I still remember visiting an Apple Store in Santa Monica 

with Michael Cohen and Tonya while en route to the MacTech Conference so I could see that screen in person. I ordered one immediately, spending 
$3150 for a 4.0 GHz quad-core Intel Core i7 with 16 GB of RAM and a 512 GB SSD, plus another $900 for a 27-inch Thunderbolt Display. 
With tax, the package came to $4550, but that combination served me well (with a bump to 40 GB of RAM at some point) until early 2020. Then 
its internal SSD died, forcing me to boot with an external SSD and deal with increased flakiness (see “Six Lessons Learned from Dealing with an 
iMac’s Dead SSD,” 27 April 2020), so I was happy to replace it once Apple released what would turn out to be the final update. In August 2020, I 
bought a 2020 27-inch iMac with a 3.8 GHz eight-core Intel Core i7, 8 GB of RAM (again upgraded to 40 GB via OWC), and 1 TB of storage, 
for just under $3000. 

I wasn’t alone. By mid-2015, Tonya had replaced her 2011 27-inch iMac (also paired with a 27-inch Thunderbolt Display) with an identical 2014 
27-inch iMac, and when Josh Centers needed a new Mac, TidBITS bought him a 2014 27-inch iMac as well. Similarly, when my parents wanted to 
upgrade from an older iMac, they looked at my 27-inch iMac and bought one too. Tonya continues to use her 27-inch iMac to this day (and a 2019 
model in her office at Cornell), and Josh used his until it became unbearably flaky in 2019, after which he sent it to me and replaced it with a 2019 
model. Unable to stomach those lovely machines being unusable, I performed major surgery on both mine and Josh’s to replace the problematic 
SSDs—both are now fully functional again. In short, I adore the 27-inch iMac—when Tonya was working from home entirely during the pandem-
ic, we had five of them in the house. (Know anyone who’d like to buy a nice 2014 27-inch iMac or two?) 

The only real design problem with the 27-inch iMac has been the unbreakable connection of the actual Mac with that gorgeous screen. The 2014 
27-inch iMac can’t upgrade to macOS 12 Monterey, and its ports are dated, but there’s no official way to use the screen with any other Mac. Target 
Display Mode never supported the 27-inch iMac with 5K Retina display, and until a few months ago, no secondary-display technology supported 
the 27-inch iMac’s Retina resolution, rendering it no better than the old 27-inch Thunderbolt Display or any cheap 27-inch screen. 

There is one possibility now. Astropad released an update to its Luna Display solution that supports 4K and 5K Retina screens, and I’m testing it 
now (see “Luna Display Turns a 27-inch iMac into a 5K Display,” 16 March 2022). In short, it works, but there are tradeoffs. 

A Summary of 27-inch iMac Alternatives 
Let’s assume for the moment that you have to replace your existing computing setup right away—a fire, flood, or burglary has left you with an 

insurance check and license to shop. (You do have online or offsite backups, right?) As a fan of the 27-inch iMac, you probably want to replicate its 
5K Retina display with the new Studio Display. 

(The LG UltraFine 5K Display remains for sale, but at $1300, it’s only $300 less than the Studio Display and lacks the Studio Display’s 12-
megapixel webcam, mic, and speakers. On the plus side, it’s more adjustable than the Studio Display unless you pay $400 more for Apple’s tilt- and 
height-adjustable stand. It’s also out of stock at Apple and in limited supply at Amazon, though LG says it’s still in production.) 

What makes the decision of how to replace a 27-inch iMac hard is that any current Apple silicon Mac could fit the bill, depending on your needs 
and budget. That’s because even the least-expensive M1-based Macs outperform all 27-inch iMacs in single-core benchmarks. While M1-based 
Macs aren’t as fast as the top two 27-inch iMac models in multi-core benchmarks, they still best the low-end model. Move up to a Mac with an M1 
Pro or M1 Max (or an M1 Ultra, though we don’t have benchmarks there yet), and the Apple silicon Macs handily dust every Intel-based Mac ex-
cept a Mac Pro or iMac Pro with 16 or more cores. In other words, if keeping the cost down is more important to you than performance, any M1-
based Mac will suffice. When performance matters, the decision depends on how much you want to spend and your portability desires. 

To aid your decision, here’s a table comparing current Mac models to the three configurations of the final 27-inch iMac model. Some notes: 

https://tidbits.com/2020/04/27/six-lessons-learned-from-dealing-with-an-imacs-dead-ssd/
https://tidbits.com/2020/04/27/six-lessons-learned-from-dealing-with-an-imacs-dead-ssd/
https://support.apple.com/en-us/HT204592
https://support.apple.com/en-us/HT204592
https://astropad.com/product/lunadisplay/
https://tidbits.com/2022/03/16/luna-display-turns-a-27-inch-imac-into-a-5k-display/
https://www.apple.com/shop/product/HMUB2LL/A/lg-ultrafine-5k-display
https://www.amazon.com/dp/B07XV9NQSJ/?tag=tidbitselectro00
https://browser.geekbench.com/mac-benchmarks


14
• The price of each current Mac other than the 24-inch iMac includes $1600 for a Studio Display. 
• The table includes both models of the 24-inch iMac because its 7-core GPU option is notably cheaper. It doesn’t include the 7-core GPU model 

of the MacBook Air because it is only $50 less. 
• All Macs in the table are configured with 512 GB of SSD storage. That requirement eliminates the low-end 3.1 GHz 27-inch iMac, which was 

available only with 256 GB of internal SSD storage. It would have been $300 less than the 3.3 GHz model. 
• For M1- and M1 Pro-based Macs, the price assumes 16 GB of unified memory. Macs using the M1 Max or M1 Ultra assume their starting levels 

of 32 GB and 64 GB, respectively 
• Since the M1 family’s unified memory is more efficient than separate RAM for Intel-based Macs, I configured the 27-inch iMac with 32 GB of 

RAM to estimate a comparable configuration. Previously, I would have recommended buying 8 GB and supplementing with less expensive third-
party RAM—probably 24 GB total—but that’s no longer an option for any Mac and thus not a fair comparison. 

• CPU benchmarks are Geekbench 5 sin-
gle-core, multi-core, and Metal GPU 
scores. As far as I know, they don’t take 
Neural Engine cores into account, so the 
GPU scores may not be entirely compara-
ble. For the Mac Studio, I copied the M1 
Max-equipped 16-inch MacBook’s scores 
and used the leaked M1 Ultra scores. Take 
those with a grain of salt until more 
benchmarking happens. 
With the chart in hand, I can now make 

some recommendations for different people 
and situations. Apart from the 24-inch iMac, 
I’m assuming that all of these include a Studio 
Display. 
• You’re on a very limited budget. The 24-

inch iMac with the 7-core GPU option is 
by far the best option if you want to stay 
entirely within the Apple world. It’s cheap-
er than a 27-inch iMac would ever have 
been, with great performance. Its screen—
actually 23.5 inches diagonal—isn’t as 
large, but in terms of resolution, it’s close: 
4480-by-2520 compared to the 27-inch 
iMac’s 5120-by-2880. A consultant I 
know recently reported that he replaced all 
the 27-inch iMacs in a medium-sized law 
firm with 24-inch iMacs, and the pre-swap 
disappointment disappeared within a 
week. You might be able to save some 
money by buying an $1100 Mac mini 
paired with a larger 4K display, but the 
Studio Display’s screen quality and resolu-
tion will almost certainly be better. 

• You want an inexpensive desktop Mac. 
The obvious answer here is the Mac mini 
paired with a Studio Display. The perfor-
mance won’t be any different from the 24-inch iMac, but the Studio Display is bigger, better, and more flexible. Many people have speculated that 
a future Mac mini will come with an option for an M1 Pro for more desktop performance that doesn’t edge into the Mac Studio’s price range. 

• You want portability on a budget. If you’re happy with the basic M1 performance, a MacBook Air coupled with a Studio Display for desk work 
is a compelling choice. The 13-inch MacBook Pro is also an option for $250 more, but that doesn’t feel like a win if you’re trying to keep costs 
down. 

https://browser.geekbench.com/mac-benchmarks
https://browser.geekbench.com/metal-benchmarks
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• You’re willing to pay for more performance. Here’s where things start to get interesting because the 14-inch MacBook Pro and the M1 Max-

based Mac Studio come in at the same $3600 price. If portability is important, the 14-inch MacBook Pro is a better choice, whereas if you care 
more about performance, the Mac Studio is undoubtedly a lot faster and has twice the memory. If you want both portability and performance, 
the 16-inch MacBook Pro’s benchmarks sit between the other two options, albeit at a $500 premium. 

• You want the ultimate performance. Again, if you want portability with your performance, the M1 Max-based 16-inch MacBook Pro would 
fit the bill, but the M1 Ultra-based Mac Studio would offer more performance than anything else. Neither comes cheap. 
For the most part, a current Mac combined with a Studio Display costs more than a 27-inch iMac. However, keep in mind that the Studio Dis-

play has a significantly better webcam, mic, and speakers than a 27-inch iMac, so you are getting more for your money in that regard. 
Plus, with all the laptop options, you’re automatically getting a second display with its associated productivity benefits, so it makes sense for the 

laptop options to be priced somewhat higher than equivalent desktop-only options. 
Finally, it’s important to remember that decoupling the display from the Mac gives you much more flexibility to upgrade your Mac in the future. 

If you use that Studio Display with your next Mac, your overall cost drops, and it keeps dropping every time you buy a new Mac. Let’s dig into that 
equation. 

Total Cost of Ownership across Multiple Macs 
How often should you buy a new Mac? There’s no right answer to that, of course, but many businesses assume a 3-year lifecycle for a Mac. It’s not 

that a Mac ceases to be useful after 3 years. Instead, on average, the costs associated with an increased likelihood of failure, the cost of additional sup-
port, and the benefits from a new Mac’s performance improvements start to outweigh the cost of replacement, especially considering the resale value 
of the used Mac. Lotus TechPros, a Hous-
ton-based consulting firm, even has a flat-
fee managed services program that includes 
replacing all equipment every 3 years—
they’ve calculated that it’s worthwhile in 
terms of reduced support needs. 

For an individual, the calculus is differ-
ent, and I generally recommend keeping a 
Mac as long as it serves your needs and is 
receiving security updates from Apple. But 
for purposes of argument, let’s assume that 
you’d buy a new Mac every 5 years. 

Of course, if you were buying 27-inch 
iMacs on those schedules, you would be 
replacing the screen each time, even though 
it’s unlikely to have degraded in any way. 
Basing your setup around a Studio Display, 
however, enables you to swap Macs multi-
ple times. How long will the Studio Dis-
play remain useful? It’s impossible to know, 
but since Apple stuck with the same panel 
as in the 27-inch iMac, which has been 
around for over 7 years, I would suggest 
that 10–12 years might be a reasonable 
lifespan for a high-quality display. 

That suggests that a business could buy a 
Studio Display and use it with three or four 
Macs in its lifetime. An individual might 
get two or three Macs before needing to 
buy a new display. So let’s see how those 
numbers work out. 

The table is sorted by the price of pur-
chasing two Macs with a Studio Display, 
but as you can see, the more Macs you end 
up using with it, the more cost-effective it 

https://www.lotustechpros.com/
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is. The 24-inch iMac and 27-inch iMac aren’t as much of 
a bargain as they are in a standalone purchase because 
you keep paying for the screen. I’m assuming that prices 
won’t change, but even if they do, they’ll likely change in 
concert throughout the Mac line. One number that I’m 
not considering above is how much you’d make from 
selling your used Mac; there are just too many variables 
to include in a sensible way. 

What about Dual Display Options? 
Perhaps I’m unusual in this regard, but I have always 

paired my 27-inch iMac with a 27-inch Thunderbolt 
Display because the dual-display approach is essential for 
my productivity. So if I were to replace my 27-inch iMac 
and Thunderbolt Display with a comparable setup, I’d 
need to buy a pair of Studio Displays. The choice of Mac 
remains open, but let’s look at how adding $1600 to the 
cost of each current Mac changes the table. 

Although the relative positions stay the same, you’ll 
notice that the MacBook Air and 13-inch MacBook Pro 
disappear from the table. That’s because they support 
only a single external display. The 24-inch iMac can drive 
both its built-in screen and a Studio Display—and it can 
even run them at the same resolution to avoid a stair-
stepped Desktop—so it sticks around, even if the pairing 
might not be that elegant. The Mac mini sticks around as 
well, but with an asterisk, because it can run only one 
Studio Display at its full 5K resolution; the second one 
would have to be connected via HDMI and would be 
limited to 4K. 

This table shows that achieving a dual-display setup 
with current Apple gear will cost quite a bit more than it 
would have with a 27-inch iMac. The same caveats about 
the Studio Display being a better, more flexible monitor 
still apply, but I think there’s one more scenario to play 
out. With the 14-inch and 16-inch MacBook Pro op-
tions, you’re getting both a third screen—more pixels, if 
you can find room for everything on your desk—and the 
capability of using that Mac away from your home or 
office. 

What about Your Laptop Needs? 
If you’re a working professional, you likely need some 

level of productive portability. I may focus on a desktop 
Mac with two monitors, but in normal times, I usually 
travel four or five times per year in situations where I 
need to work on the road. To enable that, I’ve always had 
an Apple laptop to supplement my desktop Mac; I prefer 
small, light, inexpensive laptops since I don’t use them 
every day. Having a separate laptop also provides a back-
up should my desktop Mac have problems, and I can use 
the laptop as a test machine for new versions of macOS, 
but it’s undeniably a pain to keep it updated and in sync. 
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Others take the opposite tack, buying a more powerful, more expensive laptop that’s their only Mac. Whether they’re working on an airplane, in a 

coffee shop, in a hotel room, they’re in a familiar environment with all their files available. When they return home or to the office, they can plug into 
a large-screen monitor for more screen real estate and ports. 

Let’s look at how the costs work out if we assume that you need portability. The key here is that with the desktop Macs, you’ll need a secondary 
laptop, whereas, with a laptop as your main Mac, you’re done. For purposes of comparison, I’ll assume a basic $1450 MacBook Air as the secondary 
laptop. 

One last thing. Since I would need both a laptop and a dual-display setup, I’ve built that scenario into the rightmost column. It won’t change any 
positions in the table, but it gives a sense of the total system cost and clarifies which laptops fall out of the equation due to lack of dual-display sup-
port. My main problem would be finding space on my desk for two Studio Displays and a laptop. 

Apart from that 24-inch iMac, which continues to be a stunning deal, bringing the need for a laptop into the equation biases the decision toward 
laptop-only options. The MacBook Air suddenly looks really good, and even the 14-inch M1 Pro-based MacBook Pro is cheaper than the low-end 
27-inch iMac plus a MacBook Air, while the 16-inch M1 Pro-based MacBook Pro is just $50 more. 

Upgrade with Intention 
It’s easy to look at the prices in the various tables above and think, “Wow, that’s a lot of money to spend all at once!” But remember, you don’t have 

to upgrade everything simultaneously. Since I bought both my latest 27-inch iMac and MacBook Air in 2020, they’re likely to meet my needs for 
quite some time. However, I could upgrade my secondary display from a 2014 Thunderbolt Display to a snazzy new Studio Display. (The Studio 
Display isn’t compatible with all Macs, but most Macs released in 2016 or later will work as long as they’re running the soon-to-be-released mac-
OS 12.3 Monterey.) 

Then, in a year or three, perhaps after Apple has beefed up the Mac mini with an M1 Pro, or when the entire line has been refreshed with M2 
versions of the chips, I’ll revisit the decision and see if it makes sense to trade in my 27-inch iMac for a Mac mini or Mac Studio with a second Studio 
Display. Or maybe I’d swap both my Macs for a 14-inch MacBook Pro and see if I even needed a second Studio Display. 

I’m sure you’re in a different situation, but as much as it’s sad to say goodbye to the 27-inch iMac, Apple’s current Mac lineup has something for 
nearly everyone who’s not waiting for an Apple silicon Mac Pro. The main hole right now is between the current M1-based Mac mini and the M1 
Max-based Mac Studio. If rumors are to be believed, Apple may release an upgraded Mac mini to fill the gap later this year. 

Using Universal Control in macOS 12.3 Monterey and iPadOS 15.4 
by JOSH CENTERS 

Universal Control may be the most-delayed feature of Apple’s 2021 operating systems, only just now appearing in macOS 12.3 Monterey and 
iPadOS 15.4, but it’s one of the most interesting. Universal Control lets you use a single keyboard and pointing device connected to one Mac to 
control multiple Macs and iPads. Despite the feature appearing in macOS 12.3 and iPadOS 15.4, Apple labels it as a beta, suggesting that users may 
still encounter hiccups. 

Even for a beta, the experience is nearly seamless. Once you’ve set up Universal Control in System Preferences > Displays, you can move your 
pointer from one Mac to another Mac or an iPad and back, just as though they were external monitors making up an extended Desktop. Keyboard 
focus—which device receives typed keystrokes—follows the pointer, so once you move the pointer to another device and click an app, that device 
behaves just as though you’re using it directly. With an iPad, it acts though you have connected a trackpad and hardware keyboard (see “The iPad 
Gets Full Trackpad and Mouse Support,” 28 March 2020). Even better, you can drag files and other items between devices. 

It’s important to distinguish Universal Control from Sidecar, Apple’s technology for turning an iPad into a secondary display for the Mac (see 
“Catalina’s Sidecar Turns an iPad into a Second Mac Monitor,” 21 October 2019). Sidecar still exists and, in fact, shares a menu with Universal 
Control in the Displays preference pane. Similarly, with Macs, you need to differentiate between viewing a screen with AirPlay and controlling it 
using Universal Control. More on that shortly. 

Although we don’t know Universal Control’s provenance, it’s far from a new idea, at least with regard to controlling one Mac from another. Fifteen 
years ago, Adam Engst used a utility called Teleport that provided exactly these features (see “Tools We Use: Teleport,” 27 August 2007). Even more 
interestingly, Teleport developer Julien Robert worked for Apple then and reportedly continues to do so. A little birdie tells us that Teleport has even 
continued to receive private updates inside Apple. It also turns out that Teleport was open-sourced some years ago. John Britton has been main-
taining it, providing a Mac-only option for those not running macOS 12.3 everywhere. 

Universal Control Requirements 
Before getting started, make sure your devices support Universal Control. Hardware support goes back some years, although Universal Control 

does not support all Macs that can run Monterey or iPads compatible with iPadOS 15. Also, make sure that: 
• All devices are signed in to the same iCloud account 
• Bluetooth and Wi-Fi are enabled on all devices 
• Handoff is enabled in System Preferences > General on the Mac and in Settings > General > AirPlay & Handoff on the iPad 

https://www.apple.com/studio-display/specs/
https://9to5mac.com/2022/03/09/exclusive-updated-mac-mini-to-have-versions-with-m2-and-m2-pro-chip/
https://tidbits.com/2020/03/28/the-ipad-gets-full-trackpad-and-mouse-support/
https://tidbits.com/2020/03/28/the-ipad-gets-full-trackpad-and-mouse-support/
https://tidbits.com/2019/10/21/catalinas-sidecar-turns-an-ipad-into-a-second-mac-monitor/
https://tidbits.com/2007/08/27/tools-we-use-teleport/
https://github.com/johndbritton/teleport
https://github.com/johndbritton/teleport
https://support.apple.com/en-us/HT212757#requirements
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• Your Apple ID is set up for two-factor authentication 
• The devices are within 30 feet (10 meters) of each other 
• Neither the Mac nor iPad is sharing its Internet connection 

With Universal Control, you can connect and control up to three additional devices from your Mac at one time. Mix and match however you 
would like, whether that means controlling three other Macs, three iPads, two Macs and an iPad, or two iPads and a Mac. We suspect that’s more 
than enough since it will get difficult to arrange even that many devices in a usable fashion. Remember, Universal Control must be initiated from a 
Mac, so you need a Mac in the mix somewhere. 

Setting Up Universal Control 
Universal Control is simple to set up. On all your Macs, open 

System Preferences > Displays and click Universal Control. Select 
all three of the checkboxes. The first one—“Allow your cursor and 
keyboard to move between any nearby Mac or iPad”—is Universal 
Control’s primary switch. 

On an iPad, go to Settings > General > AirPlay & Handoff and 
make sure Cursor and Keyboard is enabled. 

That may be all you need to do, thanks to the “Push through the 
edge of a display to connect to a nearby Mac or iPad” checkbox. 
When selected, that lets you connect by moving the pointer from 
your Mac to the other device, just as you’d do with an external dis-
play. Available Macs and iPads should appear in System Preferences 
> Displays. 

In the Displays preference pane, you can—and should—drag 
the display thumbnails around to make them better match their 
real-world relative positions on your desk. Otherwise, it’s difficult to 
move the pointer between devices flu-
idly. Unlike secondary displays, which 
abut their Mac’s primary display, 
thumbnails representing Universal 
Control devices are separated slightly, as 
you can see below. 

If the desired Mac or iPad doesn’t 
automatically appear in the Displays 
preference pane, from the Add Display 
pop-up menu, select the device you 
want to control under “Link Keyboard 
and Mouse.” As long as you’ve selected 
“Automatically reconnect to any nearby 
Mac or iPad,” you shouldn’t have to 
repeat this step. 

Note the “Mirror or Extend to” sec-
tion of the Add Display pop-up menu. 
That’s how Apple provides access to 
Sidecar, which lets you use an iPad as a 
secondary display for the Mac, mirror-
ing or extending its Desktop. You’ll also 
see Macs running Monterey (which 
can act as an AirPlay receiver) and 
Apple TVs in this menu. You can select 
an iPad or Mac in only one of the two sections at a time. In other words, you can’t control an iPad or Mac via Universal Control while simultaneous-
ly using it as a secondary Mac display. That makes sense because Universal Control lets you drive the device’s native interface, whereas Sidecar/AirPlay 
hides the native interface behind the Mac’s secondary display. There’s no harm in switching back and forth between Universal Control and Sidecar/
AirPlay. 
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If the automatic connection doesn’t 

work, you can also connect to another 
Mac or iPad through the Mac’s Control 
Center by clicking Display and selecting 
a device under “Link keyboard and 
mouse to.” The device icons show as gray 
when they’re merely available and change 
to blue when you select them. 

One oddity: The first time I connected 
to a new device, the Keyboard Setup 
Assistant appeared on the initiating Mac, 
presumably because of a mismatch be-
tween the new keyboard and the device’s 
native one. You can click Continue to 
identify the keyboard or even just click 
Quit—I saw no issues either way. The 
Keyboard Setup Assistant never appeared 
for Adam Engst in his testing, so it must 
be related to something associated with 
macOS settings or state. 

Given that Universal Control remains 
in beta, it shouldn’t be surprising that 
there are rough edges. At one point, it 
wouldn’t let me add a second iPad—
telling me I had already reached the limit 
with two devices—until I put the also-
connected MacBook Pro to sleep. After I 
connected the second iPad, I woke up the 
MacBook Pro, and all three devices 
worked fine. 

Using Universal Control 
If you’ve ever used multiple monitors 

on a Mac, Universal Control will seem 
instantly familiar. Depending on how you 
have your screens arranged in the Displays 
preference pane, when you move your 
pointer off-screen in the direction of an-
other device, the pointer will jump to that 
device. It works that way both on the 
Mac and iPad. Once the pointer is on another device’s screen, you can use that device just as though you were controlling it directly. 

As you would expect, moving from a Mac to an iPad is a little jarring since the pointer changes from an arrow to a little circle and switches to the 
iPadOS pointing-device paradigm, which is a hybrid between a traditional pointer and a touchscreen. Most notably, the pointer is attracted to 
Home screen icons and many other controls, which transform it into a selection highlight. Regardless, in basic usage, Universal Control just works. 

Universal Control provides two additional capabilities that make it easy to move data from one device to another. First, you can copy data on one 
device with Command-C, move the pointer to another device, and paste into an app on the second device with Command-V. The fact that copy-
and-paste is foundational technology makes it no less welcome. We don’t know exactly how Universal Control implements clipboard sharing, but it 
seems faster and more reliable than Apple’s Universal Clipboard technology, which also shares clipboards between your devices. 

Second, you can drag and drop items between two Macs or even between a Mac and an iPad. The obvious use is moving files between Macs, but 
Apple suggests you could also drag a sketch from the iPad to your Mac or move a photo from your Mac into a Messages conversation on your iPad. 
The Messages example doesn’t make much sense because you could more easily drag into Messages on your Mac. 

Since each Mac in a Universal Control set is running independently—additional Macs are not secondary displays—you can’t drag a window from 
one Mac to another, as you would from a Mac to its external monitor. 

https://support.apple.com/en-us/HT209460
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Universal Control Quirks 
Although Universal Control works extremely well, some inevitable oddities crop up in actual usage. 

• All devices are (nearly) equal participants: Once you’ve turned it on, Universal Control has no concept of primary and secondary devices. If you 
have an iMac and a MacBook Pro sitting next to each other, you can use the iMac’s keyboard and mouse to control the MacBook Pro, but you 
can also use the MacBook Pro’s keyboard and trackpad to control the iMac. Similarly, you can use a connected iPad’s trackpad and keyboard to 
control Macs. 

• Losing the pointer: With multiple screens in play, it can be easy to lose your pointer. On a Mac, you can “shake” the pointer to make it grow in 
size and become easier to spot. However, that won’t work if the pointer is on the iPad. Here’s a little trick to solve that problem: if you move your 
pointer using another Mac, it will appear in the center of that Mac’s screen. Let’s say you’re using an iMac and MacBook Pro together, and you 
lose track of the pointer but need to click something on the MacBook Pro. Just touch your MacBook Pro’s trackpad, and the pointer appears in 
the center of its screen, ready to go wherever you want. 

• Keyboard shortcut conflicts: One of the small confusions of controlling an iPad with your Mac’s keyboard is that the same keyboard shortcuts 
may have different results on each platform. For example, typing Command-H while using the iPad simulates pressing the Home button. How-
ever, Command-H hides windows on the Mac. Unless you’re certain which device is receiving keystrokes, you can end up with unpredictable 
behavior. 

• Click for keyboard focus: Making the previous problem worse is the fact that simply moving the pointer from one device to another isn’t 
enough to transfer keyboard focus. You must also click somewhere on the destination device. If you forget to click, you can end up in a situation 
like this: Start typing in a window on your Mac, move your pointer to an iPad showing an active note in Notes, and type a few more characters. 
You might think your keystrokes would go to the iPad, but you’d be wrong—without that additional click in an app on the destination device, 
you’d still be typing into the window on the Mac. 

• Click for Mac pointer focus: The focus issue also affects some mouse clicks between Macs—your first click will make the clicked app active, and 
the second one will activate the button or link. That’s not always the case on Macs, and it never seemed to crop up in our iPad testing. We suspect 
those who use Universal Control will develop the habit of clicking as soon as they move the pointer to a new device. 

• Keyboard-centric sleep while using an iPad: Say you have your Mac set to turn its display off after 1 minute. You then use Universal Control to 
work on your iPad. As long as you use the keyboard, there’s no problem. But if you’re just reading, using your trackpad or scroll wheel to scroll, the 
Mac will turn its display off after 1 minute and break the Universal Control connection. Press a key, and the Mac wakes up to its login screen. 
This seems to happen only when using an iPad—additional Macs keep their screens on while being controlled despite their screen sleep settings. 
If you plan to use Universal Control regularly, consider increasing the “Turn display off after” time in System Preferences > Energy Saver/Battery 
on Macs from which you’ll control iPads. 

• Not all drags work: I was able to drag a photo from the Photos app on the Mac to the Files app on an iPad, but trying to drag a photo from Files 
on the iPad to Signal on the Mac failed. I suspect that individual developers will have to adjust their apps to accept items dragged over from an-
other device. Copy and paste may work in such situations, or you could always fall back on AirDrop or iCloud Drive. 
Again, we are talking about a beta here. We saw several instances where a remote Mac or iPad stopped accepting clicks or fell out of the Universal 

Control set entirely. In the case of iPads, putting it to sleep and waking it back up usually fixed the problem. Other times we had to select the recalci-
trant device from the Add Displays pop-up menu in the Displays preference pane. We expect most such issues to disappear as Apple updates macOS 
and iPadOS. 

Universal Control: Refilling a Hole in the Universe 
Universal Control is a tremendously cool feature, even if it merely brings Teleport back to the masses and extends it to iPadOS. The simple fact of 

the matter is that Teleport hasn’t been a well-known solution for many years, forcing those who wanted to use the same keyboard and pointing de-
vice with multiple Macs to use a hardware switch that could cost $50 to $500, depending on its capabilities. 

With Universal Control, Apple is adding a core feature to its ecosystem, one that further integrates different devices. Apple doesn’t want you to 
replace your Mac with an iPad; it wants you to buy an iPad and a Mac. And now you can use them together more easily than ever before. For many, 
just being able to flip back and forth between their Macs and iPads will be a huge win—that’s undoubtedly the prime use case. 

Some people may see Universal Control as a way to increase screen real estate by using multiple Macs simultaneously. It’s probably not worth buy-
ing new Macs for that purpose, but it might be a great way to keep an older MacBook Pro useful after purchasing a new Mac Studio, for instance. 
The downside is, of course, that you have to keep both Macs up to date and figure out the best way to sync data between them. 

Finally, if you’re more iPad-focused than we are, you could also dedicate an iPad on your desk to a single app that either doesn’t exist on the Mac or 
doesn’t work as well. Universal Control might also be a fluid way to move iPad-only content to the Mac, such as drawings created with an Apple 
Pencil. 

How are you using or planning to use Universal Control? Let us know in the comments. 
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A Baseball Fan Explains Apple’s MLB Deal 

by JOSH CENTERS 
The most interesting non-hardware announcement at 

Apple’s Peek Performance event was that Major League Base-
ball is coming to Apple TV+. Every Friday night during the 
baseball season, Apple TV+ will show two games. The service 
will also feature MLB Big Inning and MLB archival content. 
Outside of his Apple-related work at Six Colors, Jason Snell is a 
baseball fan, and he explains why this is a major pivot for 
Apple TV+: 

In the meantime, there’s this: Apple is getting into sports, 
and live streaming, and even streaming linear channels. This 
deal will probably be the first of many. It will be interesting to 
see how Apple TV+ as a service grows and adapts to a new 
world where it isn’t all just about CODA and Ted Lasso, but 
about the Yankees and the Red Sox, too. 

For now, baseball fans may be grumbling about having to 
subscribe to yet another service, but it’ll be fascinating to see 
how Apple handles live sports. It may be a vision of our sports 
entertainment future. 

Read original article 

ExtraBITS 
Audio Hijack 4 Brings Interface Improvements and Recording Upgrades — The latest version of Rogue Amoeba’s Mac app 
for grabbing, mixing, and manipulating audio from apps and sound inputs makes it easier to design and improve workflows. It 
also offers new and improved audio recording and processing featur 

https://sixcolors.com/post/2022/03/apples-big-baseball-deal-detailed/
https://sixcolors.com/post/2022/03/apples-big-baseball-deal-detailed/
https://sixcolors.com/post/2022/03/apples-big-baseball-deal-detailed/
https://tidbits.com/2022/04/04/audio-hijack-4-brings-interface-improvements-and-recording-upgrades/
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Membership Application Form 
Membership entitles you to access to our online forums, participation in prize drawings, and access to the bar-
gains in the members area of the SMMUG website at www. smmug.org. SMMUG renewal membership dues 
($30) apply to the calendar year and are paid each December for the following year. Use the following table for 
NEW MEMBERSHIP ONLY: 

 JAN 1 to MAR 31 - $30.00  APR 1 to JUN 30 - $20.00  
  JUL 1 to SEPT 30 - $15.00  OCT 1 to DEC 31 - $10.00 

Please Print Clearly!     Today’s Date  

Name 
 Street Address 
 City/State/ZIP 

 Home Telephone 
 E-mail Address

Have you previously been a member of SMMUG? 
How did you learn about SMMUG? 

Make your check payable to:  SMMUG   
Then mail or give this form and your check to:

SMMUG, Inc.    
2100 Wood Avenue 
Colorado Springs, CO 80907-6718 

Please make an online account for me. 
User Name _______________

Don’t make an online account for me. I 
do not want one or I already have one.

Business Telephone 

About Us 

The Silicon Mountain Macintosh User Group, Inc. (a nonprofit educational corporation) was formed in Colorado Springs, Col-
orado in 1985, and is one of the oldest Macintosh User Groups in the United States. SMMUG, Inc. is dedicated to helping 
members enjoy and learn about their Macintosh computer, iPhone and iPad devices. 

Club membership is open to everyone and you are cordially invited to visit our free monthly General Meeting on the second 
Monday of each month, at 7:00 PM. For those new to the Macintosh, we have a Question & Answer session at 6:00 PM, where 
our collective expertise can help answer your questions.  

All members receive a monthly newsletter, published on our web site, see great reviews of software and hardware, or can partici-
pate in the monthly door prize drawing. Each member gets one vote during annual Officer Elections. No corporate memberships 
are granted. 

Our officers are volunteers and receive no pay. All funds raised are used for the cost of operating the club and its meetings. 

http://www.smmug.org

