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Emulation, Virtualization, and Rosetta 2: 
A Blend of Old, New, and Yet To Come 

by GLENN FLEISHMAN 
Over the decades, Apple has managed several successful processor and operating system migrations with 

a combination of emulation and virtualization. Emulation lets a computer run code intended for a differ-
ent CPU, like a Mac with an Intel processor running code written for a Motorola chip. Virtualization lets 
Apple (and other companies) keep older operating systems alive for a while, or even indefinitely, by creat-
ing a bubble in which older code can run natively, without realizing it’s not controlling a hardware com-
puter. 

Apple’s latest entrant in the emulation field is Rosetta 2, which enables Intel-based apps to run on 
Apple’s M1 chips. But there’s more to come that could improve the transition from Intel to Apple silicon 
for Mac users—like a virtualization app that would let us launch 10.15 Catalina or previous Intel-only 
versions of macOS, or Intel flavors of Windows, Linux, and other operating systems. What stands in the 
way? 

Though they may seem to carry out a very similar function, there’s a wide gulf between emulation and 
virtualization. Apple’s limited Rosetta 2 emulator provides one of those Indiana Jones rope bridges across 
the chasm. Will someone build a trestle highway? Let’s explore the concepts first. 

Crossing the Chasm: Emulation and Virtualization 
Both emulation and virtualization let you run one or more apps or entire operating systems within a 

distinctly separate operating system from the one that manages the host computer—the actual computing 
hardware. Such an approach can give you the best of both worlds, where you can use the latest hardware 
and operating system while still having access to previously purchased apps that run only in unavailable 
machine configurations. It’s also incredibly useful for app developers and technical support staff, who of-
ten need an array of operating system versions for testing and troubleshooting. 

Emulation generally works at an instruction level. Emulators usually simulate most or all of the func-
tions of a computer processor, although they may handle only a subset of all possible instructions the real 
CPU can execute. When an app or operating system loads within an emulator, the emulator transforms 
its instructions into a version that works natively on the processor on which the emulator is running. 
(There are even emulators nested inside other emulators, notably in the telephone network and other 
long-running systems. And there are hardware emulators, including chips that can be programmed to 
reconfigure themselves to emulate other chips!) 

Because emulation works at such a fundamental level, it can be quite slow if its host processor isn’t sig-
nificantly faster than the one it imitates. Rosetta 2 has the advantage of converting Intel processor code to 
Apple silicon instructions on the M1 chip, which is both optimized to macOS’s needs and substantially 
faster than previous Intel CPUs. 

Emulation can be used for serious purposes, such as allowing vital business software to keep running 
even as the hardware it requires becomes obsolete and unavailable. It can preserve an investment in soft-
ware for individuals or globe-spanning corporations that continues to meet a need, especially when noth-
ing newer is available at all or for a reasonable upgrade fee. It’s also a boon for computer archivists and 
people who love historic machines and games. The Internet Archive has early Mac emulators that let 
you, for example, launch the Mac version of the Oregon Trail game, and even emulators that keep 
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The Saturday SMMUG Special Interest Group 
(SIG) will meet from 10:00 AM to 12:00 Noon, 
Saturday, 5/08/21, 2021, 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 Maps and-
Find My. 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

ADVERTISING 
You can advertise your business or service 
through the Silicon Summit. 
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Full page   $50  
Insert                  $15 
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front page. Sponsoring Memberships are 
$100 for one year.
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Announcements 

Goodbye to a friend 
We are sad to announce the passing of Gerry Simonson on April 23, 2021. Gerry was a former president of SMMUG, 
and the leader of the Saturday SIG for years. He will be greatly missed.  To see the story of his amazing life, click on this 
link. 

Special Presentation 
David Cox will join us on May 10th via a Zoom meeting. He will be discussing:: Merging Photos libraries and security. 

Door Prizes For The May Meeting: 
$10 Apple gift card 
Notebook with a pen/stylus 
Water bottle 

Club News

https://www.smmug.org/wp-content/uploads/2021/05/Gerry_Obit2.jpeg
https://www.smmug.org/wp-content/uploads/2021/05/Gerry_Obit2.jpeg
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Adobe Flash alive for preserved animations and interactive games. All of these emulators run in a Web browser, remarkably. 
In contrast, virtualization works at a higher level. A virtualization app creates virtual machines that provide a framework to execute app or operating 

system code natively with the same processor that runs the host computer’s operating system. These apps or operating systems believe they are run-
ning on a bare-metal processor—they’re the proverbial “brain in a jar”—and there’s only a modest bit of overhead that makes them run more slowly 
in that environment. 

Parallels Desktop and VMware Fusion for Intel-based Macs, for instance, are virtualization apps that rely on a hypervisor to run other Intel-based 
operating systems inside their virtual machines. (Parallels even offers a choice of its own hypervisor or one built by Apple, and recommends Apple’s 
with Big Sur.) Virtualization allows you to keep old versions of macOS alive, as well as versions of Windows, Linux, and other operating systems 
that use Intel x86 code, and 32-bit applications that predates the Catalina requirement for 64-bit apps in macOS. You can set up multiple virtual 
machines with a single app and run them side by side. 

(Boot Camp, by the way, is not virtualization. Instead, it’s a way to install and boot natively into Windows on an Intel-based Mac, where Windows 
is the host computer’s controlling operating system.) 

Hypervisors are also used in data centers and by businesses to extract the maximum value from hardware by running multiple virtual machines 
simultaneously in a single high-performance server. I run a virtual private server, a slice of a machine running under a hypervisor, that is nearly the 
same as—but far cheaper than—having my own server in a rack somewhere. If the host hardware were to die, my provider could migrate a disk-
image backup onto a new host in minutes. And, realistically, many data center hardware components are designed to be hot-swappable, reducing the 
likelihood of downtime even further. 

Apple’s solution for the transition from Intel processors to Apple silicon is to leverage emulation, albeit in a way that doesn’t offer virtualization on 
top. Rosetta 2 is a 64-bit Intel x86 emulator for Apple’s M-series Macs, but it’s not a full emulation environment and doesn’t support 32-bit apps. 
Virtualization app makers will eventually offer their apps for Apple silicon to run operating systems designed for ARM chips that are compatible with 
Apple’s ARM-based M1 (and putative later M-series chips). Parallels already has a Parallels Desktop beta out for M1-based Macs that allows Mi-
crosoft’s ARM-native Windows preview to run natively, as it’s compatible with Apple’s ARM implementation. (You can sign up for both the Parallels 
Desktop beta and the Windows Insider program that lets you download the Windows preview for free.) 

To make your head explode slightly, if you run Windows for ARM within Parallels Desktop for M1, Microsoft provides an Intel emulator that 
can run both 32-bit and 64-bit apps written for Intel versions of Windows! (Microsoft released the 64-bit update in December 2020; the 32-bit ver-
sion has been around since 2017.) 

With those differences between emulation and virtualization in mind, let’s look at Apple’s path to the present and where the future might still lead 
in its transition to Apple silicon for all Macs. 

Apple’s Emulation and Virtualization Journey 
I’ve long been impressed by how effectively Apple has provided transitions across generations of its hardware and operating systems. Under 

Michael Spindler, Steve Jobs, and Tim Cook, Apple has been unsentimental and forward-thinking. 
Apple’s timeline of emulation and virtualization looks like this, although there are a few tiny steps and extra nuances that could (and do) fill Wiki-

pedia pages: 
• Motorola 68040 to PowerPC: Apple built a “68K” emulator to allow software written for the late-generation 68040 processor to run 

on PowerPC-based Macs starting in 1994 and lasting through Mac OS 9.2 in 2001. 
• Mac OS 9 to Mac OS X: Classic Mac software from Mac OS 9.04 and later ran within a virtual machine provided with Mac OS X. 

The “Classic environment” was available from the public beta of Mac OS X around 2000 through 10.4.11 Tiger in 2007. 
• PowerPC to Intel: The original Rosetta emulator allowed most PowerPC software to function on Intel-based Macs. It was available 

from 10.4.4 Tiger through 10.6.8 Snow Leopard. 
• Intel to M-series: The Rosetta 2 emulator allows most 64-bit Intel software to work on the M-series processors. Its end date hasn’t been 

announced, although it will likely be available for at least 3–5 years. 
• iOS/iPadOS within M-series: Arguably, the ability to run iOS and iPadOS apps within macOS on an M1-based Mac is a kind of vir-

tualization, even though these apps seemingly run like regular macOS apps. But because they don’t use the same operating system, it’s fair 
to label it that way. 

Rosetta 2 launches automatically behind the scenes whenever you run a 64-bit Intel Mac app. (The very first time you run such an app, you may 
be prompted to download and install Rosetta 2, though some people say they didn’t see that prompt.) The first time an app launches, the emulator 
performs a one-time translation process and caches native converted code. Subsequent launches happen faster, though the translation caching occurs 
again whenever you update an Intel app. 

Developers can also release universal apps that contain both Intel and M1-native code in one bundle, and you can use Get Info in the Finder to 
force a universal app to launch with Rosetta 2. That option is useful because some developers have released universal apps that lack feature parity with 
their Intel versions. For instance, Adobe’s initial Photoshop for M1 release omits a few features found in the Intel implementation. You might also 
have apps with an extensible architecture, and plug-ins you own for those apps may not yet be M1-native. 

Continued from page 1

https://archive.org/details/softwarelibrary_flash_showcase
https://tvtropes.org/pmwiki/pmwiki.php/Main/BrainInAJar
https://www.parallels.com/
https://www.vmware.com/products/fusion.html
https://www.parallels.com/blogs/system-extensions-big-sur/
https://www.parallels.com/blogs/system-extensions-big-sur/
https://my.parallels.com/desktop/beta
https://www.microsoft.com/en-us/software-download/windowsinsiderpreviewARM64?ranMID=24542&ranEAID=je6NUbpObpQ&ranSiteID=je6NUbpObpQ-fL5TpxNgdFWy3szBZuu3BQ&epi=je6NUbpObpQ-fL5TpxNgdFWy3szBZuu3BQ&irgwc=1&OCID=AID2000142_aff_7593_1243925&tduid=%28ir__t61tgewrf9kfqksk0kbg2zzd122xpbgoalsq2vum00%29%287593%29%281243925%29%28je6NUbpObpQ-fL5TpxNgdFWy3szBZuu3BQ%29%28%29&irclickid=_t61tgewrf9kfqksk0kbg2zzd122xpbgoalsq2vum00
https://blogs.windows.com/windows-insider/2020/12/10/introducing-x64-emulation-in-preview-for-windows-10-on-arm-pcs-to-the-windows-insider-program/
https://helpx.adobe.com/download-install/kb/apple-silicon-m1-chip.html
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Some companies are releasing separate Intel and M1-native versions of their apps; I noticed Zoom and Cisco WebEx automatically downloaded 

M1 versions of their apps on my M1-based MacBook Air, while Google Chrome lets you pick. 
Parallels Desktop, and ostensibly VMware Fusion in the future, will be able to run other ARM-based operating systems natively, just as they can 

run Intel-based operating systems on Intel-based Macs now. That includes variants of Unix and Linux and Windows. But you won’t be able to virtu-
alize Catalina or earlier versions of macOS because there’s no way yet to both emulate and virtualize Intel operating systems on M1-based Macs. That 
might change. 

Beyond Rosetta 2 to Full Emulation? 
By Apple’s design, Rosetta 2 doesn’t handle every feature and operation on an Intel processor: it supports only those tasks that Mac software executes 

within macOS. Because Apple controls the entire environment in which Mac software is designed and compiled, the company built Rosetta 2 to 
emulate just what it allows developers to do within that environment, which relies on a limited set of Intel CPU instructions. 

In order to emulate versions of macOS prior to Big Sur, any Intel version of Windows, or other operating systems designed to run on Intel x86 
chips, some group or company will have to build a processor emulator that’s resilient and complete. 

That appears to be the rub. There’s no technical reason a company couldn’t create a full x86 emulator for an ARM chip. Both Apple and Microsoft 
have created partial ones for their respective operating systems already. Ironically, once one has created a general x86 emulator, it wouldn’t be much 
harder to allow pre-Catalina versions of macOS so you could run 32-bit apps, letting you carry on using these older apps in a combination of emula-
tion and virtualization on an M-series Mac. 

We don’t know Apple’s exact motivation for not creating a full processor emulator. We can surmise that Apple chose to cut off 32-bit compatibility 
with Catalina, likely because of the performance and testing burden it would add to Rosetta 2 running on M-series Macs, all without providing a 
significant benefit to most of its customers. Apple has spent years trying to wean developers and Mac users off 32-bit apps. Plus, the company’s transi-
tions usually aim to shift everyone to the latest technologies as quickly as possible. 

There could also be legal concerns. Intel made some digs at Microsoft and Qualcomm in 2017 that seemed to imply that any ARM-based ver-
sion of Windows for Qualcomm chips that emulated some x86 instructions could face legal action. Because Intel has developed instruction sets over 
many decades and generations of chips, some x86 instructions remain under patent protection, while others are no longer covered. The particulars 
would have to be litigated in what would undoubtedly be extremely tedious and drawn-out civil suits. (As an example, Oracle recently lost an 11-
year-long intellectual property lawsuit against Google over Google’s use of a compatible version of Java in Android. It went all the way to the 
Supreme Court.) 

But no lawsuit followed Intel’s throat-clearing. Microsoft released its 32-bit x86 emulator with Windows for ARM and then added a 64-bit x86 
emulator in December 2020. Intel’s implied threats might deter smaller companies or open-source efforts that don’t want to run afoul of a multibil-
lion-dollar firm, but there’s no evidence of that, either. Open-source developers are not shy about sounding alarms if they face these kinds of threats, so 
I expect we will hear about them if they arise. 

For now, if you need an Intel-only operating system, you have to keep Intel hardware running, which might include virtualization software that 
powers operating systems other than the host operating system. In the past, wherever there’s been an interest in reviving older hardware, there has been 
sufficient will to make an emulator happen, whether commercial, open-source, or both. We’ll see if that happens again. 

Refresh Your Old AirPods with a Podswap 
by JEFF CARLSON  

I knew the honeymoon with my AirPods was ending when I discovered I could watch only part of a movie before I had to pause and recharge the 
wireless earbuds. To be fair, that honeymoon lasted three years, so I can’t complain much that a pair of minuscule rechargeable batteries would no 
longer hold a charge after nearly daily use over that time. 

Everything else about the AirPods worked fine, but with the battery lasting 30 minutes or less, there wasn’t much point in using them. 
I had assumed the AirPods would join my old iSight camera in the Drawer of Dead Tech until I learned about Podswap, a women-owned busi-

ness that refurbishes old AirPods with new batteries and sells them for less than a new set. Since I was already waiting for a sale on a new pair of Air-
Pods, I decided to try Podswap instead. 

Here’s how it works: for $59.99, you order a pair of reconditioned, Apple-genuine AirPods 
that match the model you own. It’s just the earbuds themselves, not the charger, which you 
keep. The company doesn’t yet offer swaps for the AirPods Pro but is looking into that for 
the future. If you lost an AirPod at some point, you can pay $89.99 to return your one strag-
gler and receive a replacement pair. If your AirPods have other issues, such as water damage 
or audio crackling, that prevent them from being fixed by a battery swap, Podswap can recy-
cle them for you for a $4.99 shipping cost. 

I ordered a replacement pair on 19 March 2021 and, to my surprise, had them in hand 
mid-day on 22 March. The box was larger than I would have expected from a company 
that’s touting its service as a way to reduce waste, but it’s going right back to them, and I sus-

https://arstechnica.com/information-technology/2017/06/intel-fires-warning-shots-at-microsoft-claims-x86-emulation-is-a-patent-minefield/
https://www.eff.org/cases/oracle-v-google
https://en.wikipedia.org/wiki/Google_LLC_v._Oracle_America,_Inc.
https://en.wikipedia.org/wiki/Google_LLC_v._Oracle_America,_Inc.
https://www.thepodswap.com/
https://www.thepodswap.com/pages/how-do-i-know-which-airpod-generation-i-have
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pect that size may be easier to ship than a smaller package. 

  The AirPods themselves were tucked into two bubble wrap pouches and enclosed in plastic-
sealed tubes, with barcodes for Podswap’s tracking. 

  The new AirPods didn’t have much charge to them, so I placed them into my charger case and 
left them overnight. The delivery notification email from 
Podswap notes that it “can take 3–4 charging cycles in your 
case to reach full battery performance.” 
Once charged, I paired them to my iPhone and listened to 
music and podcasts for 3 hours, just like when my AirPods 
were new, and they still had 70% battery life left. 
Once the replacements arrive, you have 5 days to pop your set into the mail using the same packaging with a 
prepaid label. If you miss that 5-day window, you’ll be charged $49.99. 
To be clear, Podswap doesn’t actually recondition and return your particular AirPods—that would take longer 
and require additional tracking. Instead, you receive someone else’s old pair with a new set of batteries. In writ-

ing about the service, iFixIt made a special request to get the same set back to verify the company’s claims that it’s actually replacing batteries and not 
just swapping units; Podswap made an exception for them. (And yes, the battery swapping involves “specialized equipment and precision robotics,” 
in a “somewhat automated process.”) 

Podswap makes it clear that the set you receive might have minor scratches or wear and tear, but the company also points out that every pair un-
dergoes “ultrasonic micro-removal suction of dirt and organic debris, medical-grade solution treatment, and industrial-grade low temperature steril-
ization.” In other words, you’re not sharing someone else’s earwax. 

Overall, I’m delighted by the Podswap experience and happy I can get new life out of my original investment, even if it requires two different 
physical units. My ears won’t know the difference, but I’ll appreciate not having to interrupt the next movie I watch.

How to Use Color Balance in tvOS 14.5 
by JOSH CENTERS  

Home theater nerds have long known that calibration is necessary to get the most out of your TV. Back in the day, that involved playing a 
DVD with test patterns and patiently cycling through them, making adjustments to brightness, contrast, and sharpness. Then came the fun part: 
using red, green, and blue color gels and more test patterns to fine-tune your TV’s colors. 

You no longer need DVDs, as there are apps for the purpose, like THX tune-up, but if you own a modern Apple TV, you don’t necessarily 
need those apps anymore either. tvOS 14.5 has introduced a new feature, called Color Balance, that can automate the process of correcting the 
colors on video from your Apple TV (see “Apple Releases iOS 14.5, iPadOS 14.5, macOS 11.3, watchOS 7.4, and tvOS 14.5,” 26 April 
2021). The feature is available on all tvOS-compatible Apple TV models: the Apple TV HD, first-generation Apple TV 4K, and the upcoming 
second-generation Apple TV 4K. However, you need an iPhone that supports Face ID. 

Getting Started and Why You Should Turn Off HDR 
To get started, update your Apple TV and iPhone to tvOS 14.5 and iOS 14.5, respectively. Color Balance calibration will fail midway if you 

have HDR enabled, so you’ll want to disable HDR on your Apple TV in Settings > Video and Audio > Format. 
You might protest since HDR makes supported content look so vibrant, but here’s a tip from Take Control of Apple TV. Instead of enabling 

HDR in general, keep your TV on an SDR setting like 4K SDR, and instead turn on Match Dynamic Range in Settings > Video and Audio > 
Match Content. 

When HDR is enabled all the time, the Apple TV tries to force HDR on non-HDR content, which looks weird (for example, the main menu 
looks washed out) and causes menu stutters and poor game performance. But if your TV (and HDMI cable) is HDR-capable, the Match Dy-
namic Range setting will turn on HDR for content that supports it. You get the best of both worlds! 

Running Adjust Color Balance 
On your Apple TV, go to Settings > Video and Audio > Color Balance. You see an onscreen notice instructing you to bring your iPhone closer 

https://www.ifixit.com/News/49433/two-college-roommates-and-some-robots-how-podswap-replaces-airpod-batteries
https://www.ifixit.com/News/49433/two-college-roommates-and-some-robots-how-podswap-replaces-airpod-batteries
https://apps.apple.com/us/app/thx-tune-up/id592624594
https://tidbits.com/2021/04/26/apple-releases-ios-14-5-ipados-14-5-macos-11-3-watchos-7-4-and-tvos-14-5/
https://www.takecontrolbooks.com/apple-tv/?pt=TIDBITS
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to your TV. 

In theory, you should see a pop-up on your 
iPhone prompting you to start the calibration 
process. I ran several Color Balance tests, and 
sometimes the notification wouldn’t appear at 
all. The only way I found to fix that was to 
exit the Color Balance screen on my Apple 
TV, restart my iPhone, and try again. 

If the pop-up appears on your iPhone, tap 
Continue to start the process on your Apple 
TV. A sparkly iPhone outline appears on your 
TV screen. Hold the front of your iPhone 

about an inch away from your TV screen, in-
side the sparkly iPhone outline. Color Balance 
relies on the Face ID sensor. 
  Once the iPhone is in position and the 
iPhone and Apple TV are talking to each other, 
the iPhone outline will cycle through a range of 
colors. Hold the iPhone steady while this 
process completes. If you move the iPhone 
away (or forgot to turn off HDR), the process 
will fail. 

Once complete, click on the View Results button on your TV. It displays an overhead scene of a 
beach, and you can switch between Use Original and Use Balanced to see the difference between the 
two. The balanced setting will probably look a bit duller than what you’re used to since most TVs come 
out of the factory set to use overly saturated colors. 

  You can reset the color calibration at any 
time by going to Settings > Video and Au-
dio > Color Balance. There, you see options 
to repeat the calibration, view the results 

again, or reset calibration. 
Here are a few things to keep in mind: 

• Color Balance corrects only color, not brightness, contrast, or sharpness. 
• Color Balance doesn’t affect any settings on your TV. The color will be corrected only on video played from the Apple TV. 
• If you change any display settings on your TV or change the Apple TV’s HDMI input (since many TVs remember separate settings for each 

HDMI input), you may want to run Color Balance again. 
• If you move the Apple TV to another TV set, you’ll want to run Color Balance again. 

My first calibration attempts failed 
because HDR was still on, but I had 
to figure that out myself.
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There are also a few reports of the option not appearing or being grayed out. I don’t yet have any idea what causes this or how to resolve it be-

yond the usual recommendations to restart everything. 
Color Balance may not make a huge difference, and it won’t change your life, but it’s a simple way to optimize the quality of video from your 

Apple TV. Between the new Siri Remote ditching gaming features and this new Color Balance feature, it appears that Apple is repositioning the 
Apple TV as the premier device for home theater enthusiasts.  

Apple Opens “Find My” Crowdsourcing to Third-Party Accessories (For Real This Time!) 
by JOSH CENTERS 

Last July, Glenn Fleishman reported that Apple was officially opening up its Find My service to third-party acces-
sory makers, with the capability expected in late 2020 (see “Apple Opens “Find My” Crowdsourcing to Third-
Party Accessories,” 9 July 2020). In Apple’s now-typical stylishly late fashion, Find My is finally available to third-
party developers. 

The first devices in the new program are Vanmoof’s S3 and X3 e-bikes, Belkin’s Soundform Freedom wireless 
earbuds, and the Chipolo One item finder. Being part of the Find My network is an extension of Apple’s Made for 
iPhone program, and each approved device must meet Apple’s standards for privacy. None are shipping yet, however. 

This announcement means that you will be able to track more than just iPhones, iPads, Apple Watches, and Air-
Pods (plus your Apple-using friends) with the Find My app. Any compatible device can be tracked, like your e-bike 
or earbuds. The Chipolo One addition is especially interesting since you could attach one to pretty much anything, 
like backpacks, keys, remote controls, your car, etc. 

Apple also announced that it will be releasing a draft specification in the coming weeks that will let chipset makers 
tap into the U1 Ultra Wideband chips in newer iPhones, which will allow for more precise and directionally aware 
location data. 

No mention was made of the long-rumored AirTags, a wireless tracker like Tile that Apple has reportedly been 
working on for years. We wouldn’t be surprised to learn that Apple opening up Find My crowdsourcing is laying the 
groundwork for such a product. We also hope the rumored next-generation Apple TV remote includes this technol-
ogy because Apple remotes are notoriously slippery and easy to lose. 

Would the addition of Find My compatibility make you more likely to consider buying a device that supported it? 
Are there any devices in particular that you hope incorporate Find My compatibility? 

Manage iPhone Home Screen Apps in Bulk with iOS 14’s App Library 
by ADAM ENGST 

Last year, when we started covering iOS 14’s App Library, I shared some new-to-me ways of cleaning up my iPhone’s Home screens in “Five Tips 
for Easier Rearranging of iOS Apps” (22 September 2020). Since then, I’ve discovered two additional techniques that enable you to add or remove 
apps from your Home screens in bulk, which is a whole lot easier than doing it one-by-one. They build on the technique of assembling a stack of 
apps and then rely on hidden features of the App Library. 

Add Multiple Apps to the Home Screen 
Let’s say that you’re taking a trip—hard to imagine these days, I know, but bear with me—and want to create a Home screen that holds a variety of 

travel-related apps. Follow these steps to add a bunch, all at once: 
1. Swipe left until the App Library appears. 
2. Tap the four tiny icons in a folder to display the apps in that category. 
3. Touch and hold the blank area at the top of the screen to enter jiggle mode. 
4. Start dragging an app with your right thumb. iOS 14 will immediately send you to the last Home screen, creating a new one if necessary. 
5. Continuing to hold the app with your right thumb, use a finger on your left hand to swipe left on the Home screen to return to the App Library. 
6. Still using your left hand, navigate into the desired folder again and tap the apps you want to add to the stack you’re holding with your right 

thumb. 
7. Once you’ve collected all the desired apps, use your left hand to swipe right to get back to the Home screen. 
8. Lift your right thumb to drop the stack of apps. Voila! 
9. Tap Done to exit jiggle mode. 

You can see what I’m doing in this short video. 

Remove Multiple Apps from the Home Screen 
A similar technique works equally well for removing a collection of apps from the Home screen. Imagine that we’ve returned from our trip, and 

https://www.reddit.com/r/appletv/comments/mz9wvy/color_balance_calibration_option_missing/
https://tidbits.com/2020/07/09/apple-opens-find-my-crowdsourcing-to-third-party-accessories/
https://tidbits.com/2020/07/09/apple-opens-find-my-crowdsourcing-to-third-party-accessories/
https://www.apple.com/newsroom/2021/04/apples-find-my-network-now-offers-new-third-party-finding-experiences/
https://www.apple.com/newsroom/2021/04/apples-find-my-network-now-offers-new-third-party-finding-experiences/
https://www.vanmoof.com/en/s3
https://www.vanmoof.com/en-US/x3
https://www.belkin.com/us/p/P-AUC002/
https://www.belkin.com/us/p/P-AUC002/
https://chipolo.net/en-us/products/chipolo-one
https://www.thetileapp.com/en-us/
https://tidbits.com/2020/09/22/five-tips-for-easier-rearranging-of-ios-apps/
https://tidbits.com/2020/09/22/five-tips-for-easier-rearranging-of-ios-apps/
https://youtu.be/pmFOK2zDJX8
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there’s no need to waste screen real estate on travel apps anymore. Follow these steps to remove them: 
1. Touch and hold a blank area of the Home screen to enter jiggle mode. 
2. Start dragging an app with your right thumb. It’s easiest to move to the bottom-right corner. 
3. Using a finger on your left hand, tap the apps you want to remove from the Home screen to add them to your stack. You can swipe between 

Home screens if you wish. 
4. Still using your left hand, swipe left to get to the App Library. 
5. Lift your right thumb to drop the stack of apps and remove them from the Home screen. You can think of iOS 14 as automatically placing them 

back in their pre-specified App Library folders. 
6. Tap Done to exit jiggle mode. 

Again, a short video shows the steps live. 
These tips won’t kill the coronavirus or promote world peace, but they make managing iPhone Home screens faster and easier. 

ExtraBITS 
On Apple’s 45th birthday, here are some of the most memorable moments in the company’s history. 

Apple Updates Firmware for AirPods Pro and Second-Generation AirPods — Apple has quietly updated the firmware in the AirPods Pro and 
second-generation AirPods, which will hopefully fix their sound issues. 

EU Charges Apple with Antitrust Violations after Spotify Complaint — he European Union has charged Apple with antitrust violations related 
to a Spotify complaint about Apple’s 30% App Store commission and policies that prevent mentioning non-Apple payment mechanisms. 

Using an Apple Watch as an Autism Aid — Megan Rhiannon has documented how she uses her Apple Watch to be more productive while ac-
commodating her needs as an autistic individual. 

Apple Fitness+ Adds Workouts for Older Adults and Pregnant Women — Apple Fitness+ is getting new workouts for beginners, older adults, 
and pregnant women, as well as a new trainer and an Earth Day-themed episode of Time to Walk with Jane Fonda. 

Beware the Mac Chimes of Death — Stephen Hackett of 512 Pixels has gathered together sound clips of the chimes of death played by various 
classic Mac models when they couldn’t boot. They’re fascinating, but if you experienced these a lot back in the day, beware of flashbacks! 

Adobe Co-Founder Charles Geschke Dead at 81 — Dr. Charles Geschke co-founded Adobe and changed the world of publishing forever. He 
may be gone, but his legacy lives on. 

T-Mobile Offers Unlimited 5G Home Broadband Service — T-Mobile has furthered its reputation as the most competitive of the big three cellu-
lar companies in the United States by rolling out an unlimited usage broadband service that relies on the company’s 4G and 5G networks. 

https://youtu.be/15Pbnx-oHhU
https://9to5mac.com/2021/04/01/on-apples-45th-birthday-here-are-some-of-the-most-memorable-moments-in-the-companys-history/
https://tidbits.com/2021/04/30/apple-updates-firmware-for-airpods-pro-and-second-generation-airpods/
https://tidbits.com/2021/04/30/eu-charges-apple-with-antitrust-violations-after-spotify-complaint/
https://tidbits.com/2021/05/03/using-an-apple-watch-as-an-autism-aid/
https://tidbits.com/2021/04/15/apple-fitness-adds-workouts-for-older-adults-and-pregnant-women/
https://tidbits.com/2021/04/16/beware-the-mac-chimes-of-death/
https://tidbits.com/2021/04/19/adobe-co-founder-charles-geschke-dead-at-81/
https://tidbits.com/2021/04/14/t-mobile-offers-unlimited-5g-home-broadband-service/
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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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Apple Releases iOS 14.5.1, iPadOS 14.5.1, macOS 11.3.1, and watchOS 7.4.1 
by JOSH CENTERS 

Oops. Apple just released iOS 14.5.1 and iPadOS 14.5.1 to fix an important bug in iOS 14.5 and iPadOS 14.5. If you had already disabled Set-
tings > Privacy > Tracking > Allow Apps to Request to Track, you may not have re-
ceived App Tracking Transparency prompts from apps, even if you re-enabled the 
setting. We were wondering why we couldn’t get any apps to ask to track us. 
Apple also released iOS 12.5.3, macOS 11.3.1, and watchOS 7.4.1. They, along 
with iOS 14.5.1 and iPadOS 14.5.1, fix nasty WebKit vulnerabilities that could lead 
to arbitrary code execution and that Apple says may have been actively exploited in 
the wild. 
  We’ll likely see security updates for 10.15 Catalina and 10.14 Mojave as well. They 
may be delayed while Apple fixes problems that Security Update 2021-002 
Catalina created for apps that use OpenCL. There is no corresponding tvOS up-

date because tvOS does not use WebKit. 
Given the severity of these WebKit vulnerabilities, we recom-

mend updating soon, whether or not you have already updated 
to one of last week’s updates (see “Apple Releases iOS 14.5, 
iPadOS 14.5, macOS 11.3, watchOS 7.4, and tvOS 14.5,” 
26 April 2021). 

 To install the updates: 
• iOS 14.5.1, iPadOS 14.5.1, and iOS 12.5.3: Go to Settings 

> General > Software Update. iOS 14.5.1 is 135.1 MB on an 
iPhone 11 Pro. iPadOS 13.5.1 is 92.8 MB on a 10.5-inch 
iPad Pro. 

• macOS 11.3.1: To install the 2.4 GB macOS 11.3.1 Big Sur 
update, go to System Preferences > Software Update. 

• watchOS 7.4.1: Install the watchOS 7.4.1 update from the 
iPhone’s Watch app in My Watch > General > Software Update. The Apple Watch must be on its charger and charged to at least 50%. The up-
date is 63.1 MB on an Apple Watch Series 4. 

M1-based Mac mini Gets 10 Gigabit Ethernet, Lights Out Management 
by ADAM ENGST  

Alongside the major hardware announcements from Apple’s “Spring Loaded” event was a silent update to the M1-based Mac mini. When that 
model first shipped last year (see “Apple M1 Chip Powers New MacBook Air, MacBook Pro, and Mac mini,” 10 November 2020), it came 
standard with Gigabit Ethernet, but with no option for faster speeds, unlike the Intel-based Mac mini. As we wrote: 

The Intel Mac mini ships with a Gigabit Ethernet 
port by default, but for $100, you can kit it out with 
10 Gigabit Ethernet. The M1 Mac mini offers no such 
option and is limited to Gigabit Ethernet. 

Apple has now rectified that situation with a $100 
build-to-order option that provides 10 Gigabit Ether-
net. The M1-based Mac mini with 10 Gigabit Ether-
net also supports Apple’s Lights Out Management 
settings that enable remote start, restart, and shut down 
for Macs enrolled in an MDM solution. 

Macs & macOS

https://support.apple.com/en-us/HT212341
https://support.apple.com/en-us/HT212335
https://support.apple.com/en-us/HT212339
https://support.apple.com/en-us/HT212336
https://talk.tidbits.com/t/security-update-2021-002-catalina-and-2021-003-mojave/15559/5?u=ace
https://talk.tidbits.com/t/security-update-2021-002-catalina-and-2021-003-mojave/15559/5?u=ace
https://talk.tidbits.com/t/security-update-2021-002-catalina-and-2021-003-mojave/15559/5?u=ace
https://tidbits.com/2021/04/26/apple-releases-ios-14-5-ipados-14-5-macos-11-3-watchos-7-4-and-tvos-14-5/
https://tidbits.com/2021/04/26/apple-releases-ios-14-5-ipados-14-5-macos-11-3-watchos-7-4-and-tvos-14-5/
https://tidbits.com/2021/04/26/apple-releases-ios-14-5-ipados-14-5-macos-11-3-watchos-7-4-and-tvos-14-5/
https://www.apple.com/mac-mini/
https://tidbits.com/2020/11/10/apple-m1-chip-powers-new-macbook-air-macbook-pro-and-mac-mini/
https://support.apple.com/guide/mdm/lights-out-management-payload-settings-mdm580cf25bc/web
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An External SSD Gave My iMac a New Lease on Life 

by GLENN FLEISHMAN 
My work life centers around my Macs. With a few delightful exceptions that involve printing history and letterpress, I spend most of my day 

looking at a screen, tapping away on a keyboard, and manipulating a mouse. When I purchased a quad-core 21.5-inch iMac with Retina display in 
2017 and added a secondary 4K display, I felt that I had spent the right amount of money relative to my needs. But it took me until two weeks ago 
to truly unleash its power. 

When I bought the iMac, I unfortunately cheaped out in one important regard. While I had configured it with 32 GB of memory, I opted for a 1 
TB Fusion Drive, Apple’s combination of a fast, low-capacity SSD with a slow 5400 rpm, high-capacity hard drive. At the time, spending $300 for a 
512 GB SSD didn’t make sense because I needed more storage, and $700 for the 1 TB SSD upgrade was too dear for my budget. However, Apple 
had just shifted to including substantially smaller SSDs in Fusion Drives, which I believe ultimately became a huge liability. (See “iMac 1 TB Fusion 
Drives Have Smaller SSDs,” 7 August 2017.) 

I didn’t notice the performance tradeoff most of the time. The Fusion Drive initially suited me well with macOS 10.12 Sierra and seemed to sail 
through 10.13 High Sierra without causing me grief. It was only once I upgraded to 10.14 Mojave that I found myself waiting seemingly forever for 
apps to launch and disk-intensive tasks to finish. 

As I grew increasingly frustrated, 10.15 Catalina appeared in late 2019, and I had two critical 32-bit apps I wanted to keep using indefinitely. A 
shift to Catalina would require additional resources to run a virtual machine effectively so I could keep Mojave available for those two apps (see 
“Moving to Catalina: Keep Your 32-Bit Mac Apps Running with Parallels,” 18 September 2019). I chose the cheapest path again, which was 
upgrading to 64 GB of memory and selling my previous 32 GB to a friend. 

The extra RAM helped, but not enough. Parallels Desktop requires heavy disk usage, and it was a slug alongside other apps, even with so much 
memory available. I soldiered on for another 18 months, through the Catalina release and then macOS 11 Big Sur, upgrading my Mac laptop to 
each in turn for researching and writing. 

Purchasing an M1-based MacBook Air finally pushed me over the edge. Do you remember first seeing a Retina display? I remember glancing at 
one and thinking, “Oh, no, I must not get used to this, or my current screen will seem like it’s composed of giant blocky pixels.” Eventually, my bud-
get let me move to Retina. 

The M1 chip had the same effect. Despite having just 16 GB of memory, the M1 MacBook Air runs measurably far faster than my iMac. Worse, 
even when using Rosetta 2 emulation for Adobe Creative Cloud apps like Photoshop (before the recent release of an M1-native version), the Mac-
Book Air swept the floor with my iMac. I began using screen sharing to avoid waiting several minutes for Adobe InDesign or Photoshop to launch; 
they launched in about 10 seconds on my MacBook Air. 

The solution was obvious—I needed faster storage on the iMac. With a couple of previous Mac minis, I had switched to an affordable 512 GB 
external startup drive that used an external SSD in a SATA III format and connected via USB 3. Such SSDs package flash memory in a 2.5-inch 
drive case but are limited by the SATA III throughput rates. SATA III SSDs top out just below 600 MBps (around 5 Gbps, USB 3’s base-level 
speed), which is a few times faster than even a 7200 rpm hard drive. 

Since then, however, technology and pricing have improved by leaps. SSDs these days rely on NVM 
Express, a standard built on top of PCI Express, which can offer up to 10 times the rate, challenging the 
top rates offered by Thunderbolt 3. I purchased a Thunderbolt 3 external SSD from Other World 
Computing, the 1 TB model of the Envoy Pro EX, for just under $300, which is rated at 2800 MBps. 
(As a gauge of SSD price drops, you can buy a SATA III-packaged 8 TB SSD for under $800, or nearly 
what I would have paid for a 1 TB SSD upgrade option in 2017. The step up is an 8 TB NVMe SSD 
blade is $1349 from OWC that fits into a $79 Envoy Express Thunderbolt 3 enclosure.) 

Here’s how I upgraded: 
• Using a Thunderbolt 3 port, I connected the SSD and formatted it as APFS, without encryption. 
• With Carbon Copy Cloner, I made a complete copy of my Mojave startup volume to the SSD. 
• I set System Preferences > Startup Disk to boot from the cloned SSD. 
• I restarted into macOS Recovery (hold down Command-R at startup) and installed Big Sur onto the SSD. I wanted to leave my internal Fusion 

Drive on Mojave as a backup position. 
• When installation was complete, I restarted into Big Sur using the external SSD. 
• I launched the latest version of Parallels Desktop and tested its performance virtualizing Mojave. It worked as I had hoped—everything worked 

essentially as fast as comparable actions on the host Big Sur operating system managing my Mac. 
In my interactions with the iMac, it now feels like I had a major hardware update, particularly with Big Sur as the startup system, which makes it 

seem like a different machine altogether. 
In testing with Blackmagic Disk Speed Test, my Fusion Drive initially showed hundreds of MBps for read and write, but after a few tests clearly 

shifted operations from the SSD to the hard drive, rates dropped to just above 60 MBps for writes and a bit above 70 MBps for reads. On the exter-

https://tinytypemuseum.com/
https://tidbits.com/2017/08/07/imac-1-tb-fusion-drives-have-smaller-ssds/
https://tidbits.com/2017/08/07/imac-1-tb-fusion-drives-have-smaller-ssds/
https://tidbits.com/2019/09/18/moving-to-catalina-keep-your-32-bit-mac-apps-running-with-parallels/
https://eshop.macsales.com/shop/owc-envoy-pro-ex-thunderbolt-3
https://eshop.macsales.com/shop/ssd/owc/aura-p12
https://eshop.macsales.com/shop/ssd/owc/aura-p12
https://eshop.macsales.com/shop/envoy-express/thunderbolt-3
https://bombich.com/
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nal Thunderbolt 3 SSD, I consistently measured nearly 1600 MBps on writing 
and almost 2200 MBps on reading. 

This performance improvement made a huge difference with drive-intensive 
apps. In particular, I found that my love of audio editing for podcasts returned. 
I had standardized on Adobe Audition years ago, and Audition hits the drive 
hard. It used to take minutes to launch and load a project, editing performance 
was often poor, and exporting mixed-down files was sluggish at best. Now it 
runs like butter. I was able to edit a 90-minute recording session with five other 
people into six episodes of a show I host, Pants in the Boot, in a few hours, 
compared with at least twice that time and a lot of irritation for a previous simi-
lar batch a year ago. It was delightful. 

None of us are made of money, and when I purchased this iMac in 2017, I 
had just suffered a second Mac mini failure in as many years. I was desperate to 
get back to work without breaking the bank. The decision to skimp on a Fu-
sion Drive instead of an SSD didn’t seem regrettable initially, though it was 
eventually painful. 

But the wait was worthwhile. The performance of a Thunderbolt 3 SSD is 
effectively as good as if I’d paid Apple for an internal SSD. If anything goes 
south with this volume, I can simply replace it, instead of cutting open the 
iMac. Or, in a year or two, I could upgrade it to 2 TB or maybe even 8 TB—SSD prices continue to fall. For now, I’m happy about having earned 
myself a few more years of satisfaction with one of my favorite Macs, now that I’m no longer unintentionally throttling its true performance. 

Fusion Drive performance, top. Thunderbolt 3 SSD performance, 
bottom.

https://www.theincomparable.com/pants/
https://www.ifixit.com/Guide/iMac+Intel+21.5-Inch+Retina+4K+Display+(2017)+Hard+Drive+Replacement/92700
https://www.ifixit.com/Guide/iMac+Intel+21.5-Inch+Retina+4K+Display+(2017)+Hard+Drive+Replacement/92700
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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

