Disk Images

EaaSI Training Module #5 "




During This Module

What is a disk image? o

How do disk images relate to Software,
Content, and Environment resources in
EaaSI?

What is the advantage of “copy-on-write”
disk images?




| was there when floppies were
actually floppy

Hey cool, you 3D-printed the “Save” icon

But first...do you remember floppy disks?

There's a shoebox full of
custom After Dark
screensavers in the closet,
| think




Digital Storage Devices -

o All data is stored on a physical medium

o Historically, formats have included floppy disks, optical discs (CD/DVD),
hard disk drives, solid state drives, magnetic tape, and more

o Organize files according to a designated file system
(FAT, NTFS, HFS, APFS, etc.)




Digital Storage Devices

In addition to a user’s files, storage media might
have less-obvious content or file system metadata such as:

System files E] o Deleted files

o Hidden application o Special permissions
or configuration files O or attributes
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Disk Image |

MMM

o A file-based copy of a storage device

o Recreates the contents and structure of that device (including file
system) in agnostic blocks of data
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Emulators @ Disk Images

o  What emulators do for
computers, disk images do for
storage devices

o Translates a physical device to INSTALLING
Ty : HYPERCARD

IN 2021

abstract/virtual space

o Emulators often rely on disk
images to imitate floppy disks,
CD-ROMSs, hard drives, etc.

o Allows user to load and alter
data in an emulated
environment




EaaSl Also @ Disk Images

o Under the surface, all EQaSI| resources are a combination of disk
image(s) and metadata

o Disk images store data; EaaSl metadata determines how emulators and
users interact with that data
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EaaSl| Software + Content

o

[e]

Disk images recreate external/removable storage media

—o]]

—/
o  Devices for users to move data between machines %
I |
Available Physical Format types for import:
—/]
o Floppy —
(e.g. 35" and 5.25" floppy images) o
p— |
" or )
optical media images \ /
o Disks
(external hard disk drive, flash/solid state drive imoges)
o Files

(arbitrary file set, packaged by Eaas! into a disk image)




Import Resource

v ) METADATA v ) FILES 3 ) FINISH Finish Import Cancel

I want toimport a Software Resource v

TurboCAD 3.0 for Windows
< Back To Metadata

v Select All

2 files attached to this resource.

Drag and drop files using the handle on the right-hand side to change their order. + Add More Files

TurboCAD v3.0 for Windows.iso

1SO v TurboCAD v3.0 for Windows.iso

TurboCAD v3.0 Symbol Libraries.iso

1SO v TurboCAD v3.0 Symbol Libraries.iso

Importing two CD-ROM disk images as an ISO-type Software resource
through the EaasSsl interface




m Restart Emulation A Emulated computer must be shut down before saving.
EaaS

Download Print Jobs Change Resource Media Vv @ save Screen Image B3 Ctrl/Alt/Del

% Base Environment
Windows 95 C (OSR 2.5) - Base V2
imported, saved

e
File Edt View Help

Saved Metadata ﬂ =

3% Floppy (&) ©) Tewd01 (D3

Lucnstd. Luconint Luelcrd Luele12 Luelel4

[= = =
Lumecsp  Lummecp  Luofprd Lusop2k

The Intenet
o

[= ) iz T Tis]
8§ 8

Imsiaft Imsiaus Imsiuk Install Install

Online
Services

Order and Install M1 Products

Please select your Country: |«
: Country |81 obiect(s]
C United States
C United Kingdom
O Australia
C South Africa

Publisher of Quality Software for Home and Office

Start| 2 My Computer %] Tcw301 (D:)

Imported ISO-type Software resource mounted in the CD-ROM
(D:) drive of a Windows 95 Environment




EaaSI| Environments

o  Disk images recreate system drives

o  Devices where users install operating
system and application data

o  Historically would be a hard disk drive, solid
state drive, or possibly floppy disk

o However, it is not necessary to specify a I
Physical Format type for the disk images
that constitute Environments




m Restart Emulation A Emulated computer must be shut down before saving.

EaaS
Download Print Jobs Change Resource Media Save Screen Image E3 cCtrl/Alt/Del
2 Base Environment ile Edit View Label Special
Apple MacOS 7.5 T
import & items 12.3 M in disk 6.3 MB available

i

Saved Metadata Apple Extras  ReadMe  SimpleText

System 7.5 --Read Me TeachText

Contents of a system drive (“MacintoshHD”) on a Mac OS 7.5 Environment



m Restart Emulation A Emulated computer must be shut down before saving.

EaaS
Download Print Jobs Change Resource Media @ save Screen Image B3 Ctrl/Alt/Del
2 Base Environment & File Edit View Label Special
Mac OS 7.5 + Hypercard 1.2.501 o
Mac testing, first attempt on 11-02
MacintoshHD »
7 items 13.6 MB in disk syMB available
[Eirmeez)
Saved Metadata -
e
System Folder Apple Extras  Read Me pleText

;.

System 7.5 --Read Me TeachText

z

Hypercard
13.6 MB in disk 66.1 MB available

HyperCard HyperCard Stacks More Stacks

System drive of a derivative Mac OS 7.5 Environment - the disk image has
been altered by adding HyperCard




EaaSI Disk Image Formats

Software and Content:
o Resources are file-format-agnostic

o Provided metadata (e.g. Physical Format type) determines what emulated drive on
an Environment EaaSI should use to attempt to attach the disk image

o Successful access to the disk image in emulation depends on:
o Accurate metadata
o Compatibility with the Environment’'s hardware and operating system

Environments:

o Prefer the QCOW?2 disk image format
o QEMU copy-on-write (2nd version)



Copy-on-write g%

o QCOW?2 files can use another disk image as a backing file

o Data blocks in the two images are overlaid when an emulator is run, appearing as
one system drive

o Any new changes or alterations to an Environment are written to a new
copy-on-write file; the backing file(s) remains untouched

o Allows for chains of derivative Environments and storage savings
(copy-on-write files only describe changed data blocks, making them usually
significantly smaller than the backing file)



« Back to All Results

Windows 3.0 + Aldus PageMaker 4.0 Details

Metadata History
Resource Details
N/A installed, saved, 3/19/2020 FORK
N/A 3/15/2019 - edited config.sys and autoexec.bat to allow for to run Windows in enhanced mode instead of real mode FORK
N/A 3/15/2019 - imported and saved FORK

Actions Menu

Environment resource “History” shows the chain of copy-on-write
derivatives, along with the option to fork a new chain off any particular
backing file




QCcow2 QCow2 Qcow2

SlE( . Tl B T (Sl

Installed Windows 3.0 Edited data in Installed Aldus
(800 MB) CONFIG.SYS and PageMaker 4.0
AUTOEXEC.BAT (5 MB)
(<1KB)

A visualization of the copy-on-write disk image chain of the
“Windows 3.0 + Aldus PageMaker 4.0” Environment in previous screenshot




Qcow2

ml;

Qcow2
Windows 3.0 +

acow: acows ’—‘ = Aldus PageMaker 4.0 +

set of PageMaker 4.0 (.PM4)
i + | + = L documents
!nstulled Edited datain

windows30 - Ctomcsar  Windows 3.0 +
Aldus PageMaker 4.0
Qcow2 Qcow2
(o] ﬁ o
Windows 3.0 + Windows 3.0 +

Aldus PageMaker 4.0 +
Microsoft PowerPoint 2.0 +
Floppy disk with mixed
.PM4 and .PPT documents

Aldus PageMaker 4.0 +
Microsoft PowerPoint 2.0

Branching chains of backing files allow for the same software to be used
in multiple use cases




Environment

Windows 3.0

Windows 3.0 (with edited CONFIG.SYS
and AUTOEXEC.BAT files)

Windows 3.0 +
Aldus PageMaker 4.0

Windows 3.0 +
Aldus PageMaker 4.0 +
set of PageMaker 4.0 documents

Windows 3.0 +
Aldus PageMaker 4.0 +
Microsoft PowerPoint 2.0

Windows 3.0 +

Aldus PageMaker 4.0 +
Microsoft PowerPoint 2.0 +
Floppy disk with PM4/PPT files

Total

The more Environments created using such chains of backing files, the greater the

Without copy-on-write (copying all
data for every Environment)

800 MB

800 MB

805 MB

806 MB

811 MB

812.44 MB

4834.44MB

With copy-on-write

800 MB

<1KB

5 MB

1MB

6 MB

1.44 MB

813.44 MB

storage savings compared to repeatedly copying raw data



“Computer Image” Import

o Allows users to essentially import a complete Environment from outside EaasSl

o Applies only in two specific scenarios:

o Converting a virtual machine from another emulation or virtualization
platform into an EaaSI Environment

o Extracting, imaging, and converting a unique system drive from a physical
computer into an EaaSI Environment



DASHBOARD

EXPLORE
RESOURCES

MY
RESOURCES

EMULATION
PROJECT

X

IMPORT
RESOURCE

MANAGE
NODE

Import Resource

v METADATA 2 FILES 3 FINISH

| want toimporta Computer Image v

FreeDOS 1.2 Virtual Machine

< Back To Metadata
| will attach my disk image from...

https://s3.wasabisys.com/diskimages/FreeDOS1.2.qcow2

Cancel

Importing a QEMU Virtual Machine containing
FreeDOS 1.2 as a Computer Image




m Restart Emulation A Emulated computer must be shut down before saving.

I EaaS _
Download Print Jobs Change Resource Media @ Save Screen Image B Esc B Ctrl/Alt/Del

W Base Environment SHSUCDX 11,008 (11K) o] (OK) 11,008 (11K)

Free 726,240 (70SK) 643,552 (628K) 82,688 (81K)

Drive Driver Unit
D: FDCDOOO1 (0]

2 drive(s) available.

QEMU network detected.

FreeDOS 1.2 Virtual Machine Environment Dedves Assigned

m ser creat: onment

O match(es) found
1 match(es) found
Bad command or filename - “rtspkt.com”.

Saved Metadata

mTCP DHCP Client by M Brutman (mbbrutman@gmail.com) (Clopyright 2008-2013

Uersion: May 23 2013
Init: Could not access packet driver at INT Ox60
Could not initialize TCP/IP stack
Done processing startup files and
Type HELP to get support on commands and navigation.
Welcome to the operating system (http://www.freedos.org)

C:\>

Imported FreeDOS 1.2 Virtual Machine running
as an EaaSl Environment




Block by Data Block

o

Disk images are critical to moving, combining, and interacting with data
in the EaaS! platform

Staying agnostic to specific disk image formats or content allows for
technical flexibility but makes accurate metadata crucial to functional
emulation
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