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Uldine alglaadimise protsess

Riistvara initsialiseerimine (pusivara ( ) — BIOS/UEFI)

* BIOS/UEFI kaivitamine: Susteemi kaivitamisel algatab
pusivara (tavaliselt BIOS voi UEFI) esmase riistvara
Initsialiseerimise, kontrollides CPU, malu ja muud perifeersed
seadmed. UEFI pakub kaasaegsemat funktsionaalsust,
sealhulgas graafilist liidest ja turvaelemente (nt Secure Boot)
ning voimalust laadida suuremat kaivituskoodi.

* Riistvara testimine: pusivara teeb POST-testid (
), et kontrollida riistvara tookorda.

* Alglaadimisseadme valik: pusivara otsib seadmes seadistatud
kaivitusseadmeid (nt kovaketas, SSD voi USB), kust laadida
alglaadimisfailid.



https://en.wikipedia.org/wiki/Firmware
https://en.wikipedia.org/wiki/Power-on_self-test
https://en.wikipedia.org/wiki/Power-on_self-test

Alglaaduri laadimine ja kaivitamine

* Alglaadur ( ). kui kaivitusseade leidub, laadib
pusivara selle esimest sektori (Master Boot Record voi EFI

kettajaol asuva kaivitusfaili). Alglaaduri tlesanne on hankida ja
kaivitada operatsiooniststeemi tuum.

* Turvakontrollid: kaasaegsed operatsioonististeemid (naiteks
UEFI Secure Boot'i kasutavad OS’id) kontrollivad
allkirjastamist enne tuuma laadimist, tagamaks, et kaivitatav
kood on ehtne ja mitte rikutud (nt pahavara poolt).



https://en.wikipedia.org/wiki/Bootloader
https://wiki.debian.org/SecureBoot
https://linuxsecurity.com/news/cryptography/insiders-guide-to-secure-boot
https://wiki.archlinux.org/title/Unified_Extensible_Firmware_Interface/Secure_Boot
https://medium.com/@allypetitt/digging-into-the-linux-secure-boot-process-9631a70b158b

Tuuma laadimine ja esialgne initsialiseerimine

 Tuuma laadimine: alglaadur laadib operatsioonististeemi
tuuma ja — kui olemas — RAM-ketas ( VOl initrd), mis
sisaldab ajutisi juhtprogramme (driver) ja tooriistu vajalike
susteemi osade kaivitamiseks.

 Tuuma lahtipakkimine ja algsatted: laaditud tuum pakitakse
lahti ja alustab oma sisemiste alamsusteemide
Initsialiseerimist (malu haldus, protsesside kaivitamine,
riistvara juhtprogrammid jne).

* Esimene protsess: enamik operatsiooniststeeme kaivitab
seejarel esialgse kasutajaprotsessi (nt ,init* voi “systemd”
GNU/Linuxis, MS Windowsis wininit.exe, macOS’is launchd),
mis vastutab kogu jargneva slsteemi kaivitamise ja teenuste
haldamise eest.



https://en.wikipedia.org/wiki/Initial_ramdisk

GNUI/Linuxi alglaadimine

PUsivara ja kaivitusseade: Linux vOib kaivituda nii
traditsioonilise BIOSI kui ka UEFI kaudu. — vaba
analoog omandvaralisele BIOSile voi UEF!I'le

Alglaadur: Linuxi puhul laeb pusivara alglaaduri

, vOol mOni muu), mis
pakub kasutajale kaivitusvalikuid ja edastab tuumale vajalikke
parameetreid.

Tuum ja initramfs: alglaadur laadib ja pakib lahti Linuxi tuuma
tommise ( , pakituna vmlinuz, z-zipped) ning laeb
Initramfs — ajutise failisisteemi, mis sisaldab juhtprogramme ja
tooriistu riistvara initsialiseerimiseks.

Esimene kasutajaprotsess: tuum alustab esmase
Initsialiseerimisprotsessi (tavaliselt ,init*, ,systemd* voi
,2upstart”), mis kaivitab koik vajalikud stisteemiteenused ja
-rakendused.


https://en.wikipedia.org/wiki/Coreboot
https://en.wikipedia.org/wiki/Systemd-boot
https://zfsbootmenu.org/
https://en.wikipedia.org/wiki/GNU_GRUB
https://en.wikipedia.org/wiki/LILO_(bootloader)
https://en.wikipedia.org/wiki/Vmlinux
https://en.wikipedia.org/wiki/Booting_process_of_Linux

macOSi alglaadimine

* UEFI ja pusivara: macOS kasutab UEFI-taupi pusivara, mis
kaivitab Apple’l spetsiifilise Boot.efi programmi.

* (kuni v10.2 BootX) Boot.efi programmi ja tuuma laadimine:
Boot.efi otsib ja laadib macOSi tuuma (XNU). Protsess hoimab
kontrolli, mille kaigus kinnitatakse tuuma ehtsus ja
allkirjastatus.

 Tuuma ja susteemi initsialiseerimine: parast tuuma laadimist
alustab XNU oma mitmekihilist initsialiseerimist, GUhendades
Mach mikrotuuma ja BSD komponendid. Seejarel kaivitatakse
launchd, mis vastutab koigi siisteemi teenuste ja rakenduste
kaivitamise eest.



https://en.wikipedia.org/wiki/BootX_(Apple)

Androidi alglaadimine

* Spetsiaalne pusivara ja alglaadur: Android-seadmetel on sageli
kohandatud pusivara, mis kaivitab spetsiaalse alglaaduri (nt
Qualcomm’i vOi Samsungi dIS_aInld%_. Monel seadmel voib kasutada
IUEFI-(I;Iéhe(gIaSt lAhenemist, kuid paljudel on oma kohandatud
ahendused.

* Boot Image: alglaadur laadib Androidi boot image, mis koosneb
tuumast ja initramfs’ist (tuntud kui _ ? >ee tommisfail on
tihedalt integreeritud ja sageli krtptitud voi allkirjastatud
turvakaalutlustel.

* Tuuma initsialiseerimine: laaditud Linuxi tuum alustab oma
kaivitamist, laadides esmased juhtprogrammid (driver) ja

seadistades riistvara. Androidi spetsiifiline ,init* protsess kaivitab
susteemi teenused ja kaivitab kasutajale nahtava sisteemi

komponendid (nt graafiline sisteem).
* Kasutajarakenduste alustamine: parast stuisteemi algset
Initsialiseerimist kaivitatakse (ART), mis vastutab

Java/Kotlin-pohiste rakenduste kaivitamise eest, ning kaivitub ka
, mis tekitab rakenduste protsesside koopiaid.



https://en.wikipedia.org/wiki/RAM_drive
https://source.android.com/docs/core/graphics/surfaceflinger-windowmanager
https://en.wikipedia.org/wiki/Android_Runtime
https://source.android.com/docs/core/runtime/zygote

10SI alglaadimine

* Pdsivara ja turvamehhanismid: 10S kasutab Apple’i
kohandatud pusivara, kus on oluline osa turvapoliitikast
(Secure Boot ja autentimismehhanismid).

* IBoot: 10SI kaivitamise esimene etapp toimub iBoot alglaaduri
kaudu, mis kontrollib ja laadib tuuma. iBoot tagab, et kaivitatav
kood vastab Apple’i turvanduetele.

 Tuuma laadimine ja kernelcache: iBoot laadib iIOSI tuuma
(tavaliselt moodustatud kernelcache’ist, mis sisaldab
eelkompileeritud tuuma ja stisteemi laiendusi), et vahendada
kaivitusaega.

* Susteemi kaivitamine: laaditud tuum alustab oma
Initsialiseerimist ning kaivitab launchd, mille tlesanne on
alustada ststeemi teenuseid, rakendusi ja graafilist liidest.




Kokkuvotvalt

Operatsioonisusteemi = dir on mitmekihiline protsess, mis algab
riistvara esmase initsialiseerimisega pusivara (= =/ 1) tasandil ja jatkub
alg!aadurl ( ) kaudu laadimise ja initsialiseerimisega. Kuigi
tldised sammud on sarnased, on OSi-spetsiifilised detailid markimisvaarsed.:

MS Windows kasutab /i ot | ja spetsiifilisi komponente
nagu winload.exe, et laadida tuum ja juhtprogrammid.

* GNU/Linux tugineb sageli GRUB'ile ning kasutab initramfs’i, et valmistada
ette slisteemi algset toOkeskkonda.

* macOS kasutab Apple’i Boot.efi (kuni v10.2 =o017) programmi ning XNU
tuuma, integreerides Mach ja BSD komponendid.

* Android kasutab kohandatud boot image’it, kus Linuxi tuum ja
mangivad votmerolli, tdiendatuna Android Runtime’i ja Zygote’i teenustega.

* 10S alustab kaivitamist iBooti kaudu, mis tagab turvalise tuuma laadimise
ja kaivitab launchd stisteemi teenuste kaivitamiseks.

Need tehnilised mehhanismid tagavad, et operatsioonisusteemid saavad
kiiresti ja turvaliselt Gle minna riistvarast tarkvarasse, pakkudes stabiilset ja
usaldusvaarset keskkonda kasutajate ja rakenduste jaoks.



https://en.wikipedia.org/wiki/Booting
https://en.wikipedia.org/wiki/BIOS
https://en.wikipedia.org/wiki/UEFI
https://en.wikipedia.org/wiki/Bootloader
https://en.wikipedia.org/wiki/Kernel_(operating_system)
https://en.wikipedia.org/wiki/Windows_Boot_Manager
https://en.wikipedia.org/wiki/BootX_(Apple)
https://en.wikipedia.org/wiki/RAM_drive

Ubuntu kaivitumine luhidalt

* BIOS/UEFI - riistvara tuvastamine

* alglaadur — asub andmekandja MBR’is (esimene sektor)
a) asub sisemisel andmekandjal (SSD, jne)
b) asub valisel andmekandjal (USB, DVD, CD jne)

c) asub vorgus — kaivitatakse PXE (Pre-Execution Environment)
vorgukaardi pusimalust (ROM)

* tuum (kernel) — ligipaas riistvarale, kaivitab protsessi

* Init (initialization), alati esimene protsess (PID 1) kuni arvuti
sulgemiseni (nt systemd), mis kaivitab omakorda tlejaanud
protsessid

Understanding the Linux Boot Process - CompTIA Linux+, LPIC-1
(9m 65S)



https://en.wikipedia.org/wiki/Init
https://en.wikipedia.org/wiki/Init
https://en.wikipedia.org/wiki/Systemd
https://www.youtube.com/watch?v=mHB0Z-HUauo

cryptsetup-pre.target

Ubuntu Linux !

APT VFS mounts: (various cryptsetup devices...)
mgueue, configfs, | |
debugfs, ...) v
cryptsetup. target

|
|
] (various swap | | remote-fs-pre.target
devices...) | | |
| | | v
v local-fs-pre.target | | (network file systems)

swap . target | v v |

- kaivitumisel laadib systemd
erinevad teenused (target |

|
|
|
|
| W | remote-cryptsetup.target |
| ({various low-level (wvarious mounts and | | |
| services: udewd, fsck services...) | | remote-fs.target
| tmpfiles, random | | | &
- . . . | seed, sysctl, ...) v | | i/
units), mis vajalikud T e oot | -
1 | | [ | I /
- L - S| | | S/ | !
edasiseks susteemi y o
v | !
L - - sysinit.target | !
kaivitumiseks . o
FA A | !
! | | | W 1/
- - - | | | | | 1/
- kirjeldatakse veel erinevaid v o BNY
(various {various | (various | I/
L - =-- - L] - timers...) paths...} | sockets...) | |
kaivitusviise ja ka stisteemi l C o
v v | v | |
- timers.target paths.target | sockets.target | |
sulgemist l T C
v AV rescue.service |
A/ | |
v v ]
basic.target rescue.target ]
| |
v |
! | X |
| | | |
v v " ]
display- (various system {various system |
manager.service services services) |
] required for | ]
| graphical UIs) v v
] ] multi-user.target
emergency.service | | |
| A\ | 4
v A
emergency. target v

graphical.target


http://manpages.ubuntu.com/manpages/man7/bootup.7.html

Ubuntu alglaadimine systemd pilgu labi

* systemd-analyze — anallusi alglaadimise joudlust

man systemd-analyze (tapsemalt)

time — alglaadimisele kulunud aeg

blame — teenuste kaivitamisele kulunud aeg (valjumiseks q)
critical-chain — kuvab aegkriitiliste teenuste puu

plot — graafiline pilt .svg vormingus kogu

alglaadimisprotsessist
dump — pohjalik inimloetav Ulevaade sUsteemi olekutest

* pildi tekitamine: systemd-analyze plot > boot.svg

* Kkiire info: systemd-analyze

Startup finished in 9.863s (kernel) + 7.290s (userspace) =
17.154s



systemd-analyze plot > boot.svg

Ubuntu 16.04.1 LTS VB1 (Linux 4.4.0-36-generic #55-Ubuntu SMP Thu Aug 11 18:01:55 UTC 2016) x86-64 oracle
Startup finished in 3.956s (kernel) + 4.203s (userspace) = 8.159s

0.0 1.0= 20= 1= 40s 5us 6.0s Tihs
kemel |

|kmod-static-nodes.service (44ms)
|dev-hugepages.mount (.

britty sarvice

(.svg)



http://enos.itcollege.ee/~edmund/osadmin/est/gfx/boot.svg

Bootchart

+  uuem Ubuntu kasutab
. sudo nano /etc/default/grub

- GRUB_CMDLINE_LINUX_DEFAULT="quiet splash init=/lib/systemd/systemd-bootchart"
. sudo update-grub
. sudo nano /etc/systemd/bootchart.conf (F3 salvestab, F2 valjub)

- [Bootchart]

- Samples=500

- Frequency=25

- Relative=no

-  Filter=no

-  #Output=<folder name, defaults to /run/log>

-  #Init=/path/to/init-binary

- PlotMemoryUsage=no

-  PlotEntropyGraph=no

- ScaleX=100

- ScaleY=20

- ControlGroup=yes

- PerCPU=no

. sudo reboot



https://en.wikipedia.org/wiki/Systemd

/run/log/bootchart-xxxxxxxx-xXxxx.svqg

Bootchart for VB1 - Xxx, XX XXX XXXX XX:XX:xX +0300

System: Linux 4.4.0-36-generic #5-Ubuntu SMP Thu Aug 11 18:01:55 UTC 2016 x86_64
CPLU: Intel(R) Core(TM) i7-6820HQ CPU @ 2.70GHz

Boot options: BOOT_IMAGE=/boot/vmlinuz-4.4.0-36-generic root=UUID=31902046-7438-4a7f-ad7d-fec6 74193161 ro quiet splash init=/lib/systemd/systemd-bootchart
Build: Ubuntu 16.04.1 LTS

Log start time: 3.846s

Idle time: 8.376s

Graph data: 25,000 samplessec, recorded 500 fotal, droppad 1 samples, 994 processes, TE0 filered

Top CPU consumers:

2542z - systemnd-bootcha [557]
0.9165 - compiz [2632]

0.840= - Xorg [1674]

0.4725 - fwupd [2828]

0.4243 - nautilus [2717]

0.3045 - systemd-udevd [613]
0.257s - gnome-software [2722]
0.220s - unity-zettings- [2504]
0.1995 - systemd-udevd [625]
0.180s - dbus-daemon [2349]

1O utilization - read
00s 10s 20s 30 405 50s 60s T0s 30

(.svg)



http://enos.itcollege.ee/~edmund/osadmin/est/gfx/bootchart.svg

dmesg

* logi alglaadimisel toimuva kohta (tuuma ringpuhver, pikemalt esitluse
telses osas)

* filtreerimine: dmesg | grep <string>
~— dmesg | grep usb
~ dmesg -e
~— dmesg -H
~ man dmesg

[ 0.000000] Linux version 4.4.0-36-generic (buildd@lcy@1-01) (gcc
version 5.4.0 20160609 (Ubuntu 5.4.0-6ubuntul~16.04.2) ) #55-Ubuntu SMP
Thu Aug 11 18:01:55 UTC 2016 (Ubuntu 4.4.0-36.55-generic 4.4.16)
[ 0.000000] Command line: BOOT_IMAGE=/boot/vmlinuz-4.4.0-36-generic
r00t=UUID=319b2046-7438-4a7f-ad7d-fec674193f6f ro quiet splash

0.000000] KERNEL supported cpus:
[ 0.000000] Intel Genuinelntel
[ 0.000000] AMD AuthenticAMD
[ 0.000000] Centaur CentaurHauls

(.txt)



http://enos.itcollege.ee/~edmund/osadmin/est/gfx/dmesg.txt

MS Windows 10

« 1.faas — Preboot

- BIOS/UEFI kaivitab POST ja laadib satted, tuvastatakse kaivitusseade ja

kalvitatakse sellelt MBR. BIOS: %SystemDrive%\bootmgr

- kaivitatakse Windows Boot Manager UEFI: \EFI\Microsoft\Boot\bootmgfw. efi

« 2.faas — Windows Boot Manager

- Windows Boot Loader otsib ja alustab Windowsi laadimist (kui mitu OSi,
siis naidatakse valikumenitud)

. . BIOS: %SystemRoot%\system32\winload.exe
« 3.faas — Windows Operating System Loader Y Y

_ _ o _ UEFI: %(%vstemRoot%\system32\winload.eﬁ
- laaditakse tuuma jaoks vajalikud juhtprogrammi

- Kaivitatakse tuum
%SystemRoot%\system32\ntoskrnl.exe

4. faas
— tuum laadib slsteemiregistri
- laaditakse BOOT_ START markega juhtprogrammid

— tuum kaivitab sessioonihalduri smss.exe



https://en.wikipedia.org/wiki/Windows_Registry
https://www.ajsnetworking.com/understanding-the-windows-10-boot-process/
https://www.thewindowsclub.com/how-does-windows-10-boot

docs.microsoft.co

S Windows

BIOS phase

Boot loader phase

Kernel phase

Pre Boot Windows

Windows
Boot Manager

Windows
Boot Loader

Windows NT OS Kernel

Boot Sequence
) PCPower ON

W UEFIBoot

¥
Launch UEF! Firmware Search Boot device

¥
Get boot information from
SRAM (NVRAM or CMOS)
-Boot entry

-Boot order etc

POST (Power-on Selif Test)

Load MBR into memory from
the frst sector of the drive.

Partition Tableto find active
partition, then run Bootstrap
Code of PBR | Partition Boot

Search and run bootmgr.
Launch
Windows Boot Manager
¥
Read the BCD file Resd the BCD file

¥

Launch
‘Windows Boot Loader
Load 05 Kernel into < |
memory

Display

Typical NoBoot

In this phase typically following reasons cause noboot issue
- MER corrupticn

- Partition Table corruption

- PER comuption

- Bootsactor corruption

- Bootmgr corruption

- Disk comuption

[BIOS] Missing Boot Device

[BIOS] Missing Bootmer or cormupt Active Partition

In this phase, BCD, Registry or Driver files comuption might cause noboot.
If there is no encryption with disk, you probably can attach windbg to
boomgr or bootloader for finding root cause.

Bootmer] Missine BCD

#n errar occurred (ce9e9esi ) wnile arcespring to load the boot
application \Windows \systen3Z\winlaad. exe

++* Fatal Error 880038381 :

Exea188A80,

Sreak instruction exception - code 53838333 (first chance)
baatmgr |8 15t atu st rrors s

83421958 oc int 3

kd> kn

# Childesp Astaddr

3 H8861cac B41lche bootmgriSlStatust rrarsxaZ

@1 @8861e7c 8348435 bootmgrlBmfatalerrorex+@x324

42 @8851f8c BA48ebAL hatmgrlBmp Transf erkxecutians dx22d
23 8005148 3484042 Bootmgr!SmpLaunchBagtEnt rys 200

84 99051f f@ 92329292 bootmgriBaMain+@xdf2

Launch
WindowsNT OS Kernel

H/W enumstion
Load dr iwers, create
Launch smss exe

Initialize Subsystem (load wind32k sys)
Create user session proceses

Launch Services
Etc...

Winlegon show logon screen

Any Group Policy scriptsrun

‘When the user logs in, Windows creates.
asession forthat user. (explorer, etc..)

In this phase, various factors cause noboot'*

Fortunately, from this phase OS try to write down memery dump, so if you can get it
you should analyze the dumg First. f there is no dump, you should do typical
troubleshooting

[NT 05 kemel] Missing registry hive



https://docs.microsoft.com/en-us/windows/client-management/img-boot-sequence

Edukaks kaivitamiseks on vaja

* BIOS/UEFI peab leidma alglaaduri — soltub riistvarast
* alglaadur peab leidma kerneli ja initrd — sOltub B/IOS’i seadest

* kernel kaivitub ja initrd abiga peab leidma
| kettaosa (partition)

* /initrd.img parandamiseks abiinfo:

~ man update-initramfs
* sudo update-initramfs -u (uuendab uusima tuuma initrd)
* _su_lqg) update-initramfs -u -k all (uuendab kdikide tuumade
Initr
* sudo update-initramfs -c -k 4.4.0-34-generic (tapne tuuma
initrd)
~ man mkinitramfs




Alglaadimine BIOS-slisteemis

e JUMP ->
spetsiaalne koodiosa,
mis alustab kaivitamist

* MBR (Master Boot
Record) — siin
kontekstis alglaaditava

BIOS performs hardware test HEOSEEE a.n d m e kan dJ a.
called POST Booting Halts . .
- ) alglaadimissektor

Cpu executes a hardcoded JUMP
instruction from CPU register

CPU jumps to a predefined
memaory location in ROM where
BIOS is stored

CPU starts executing BIOS
directly from ROM

(Power on Self Test)

BIOS loads MBR into RAM.
MBR starts execution. MBR
contains Stage1 bootloader.

Stage 1 bootloader loads the
stage 2 bootloader into RAM.

Stage 2 bootloader loads the OS
kernel into the RAM and hands
over the control to O3



https://en.wikipedia.org/wiki/Branch_(computer_science)
https://en.wikipedia.org/wiki/Booting

Alglaadimine UEFI siusteemis

oot | oS N — Platform
™y ﬁ" = el Initialization
- ATs row

limited

* SEC haldab taaskaivitust,
ajutine malu, stisteemi
usaldus, PEl-faasi
toetamine

* PEI haldab malu,

pusivara, DXE-faasi
toetamine
Secuity | PreEFI Driver Bodt | Transent Rutime | After
S |enirrement| envroment | seecsen| 050 | 0 |en| © DXE haldab
Lo I T juhtprogramme
Powneron=# [ . . Platforminitialization . . | =—¥[. ... OS boct.. .. | =y Shutdown
* TSL, RT on OSi-poolsed UEFI BDS tuvastab konsooli,
juhtprogrammide ja rakenduste laadijad laadib juhtprogrammid,

* AL tegeleb susteemi olekutega (sulgemine, puuab Iaac_hda
unereziimi, talveuni, taaskaivitamine) kaivitusvalikut


https://en.wikipedia.org/wiki/UEFI_Platform_Initialization
https://en.wikipedia.org/wiki/Unified_Extensible_Firmware_Interface
https://edk2-docs.gitbook.io/edk-ii-build-specification/2_design_discussion/23_boot_sequence

Kaivitumise faasid
* Pusimalu (ROM) faas

Alglaadimisbloki faas

Tuumafaas

Protsessi faas




Pilisimalu faas ‘/.
 Taidetakse arvuti sisselulitamisel

* |IBM PC arvutis kaivitatakse esmalt ROM-malus paiknev
BIOS voi UEFI programm

. POST -

- Selle programmi kaigus tuvastatakse seadmed nagu
naiteks kettad, malu, protsessorid jne

— probleemi(de) korral veakood(id)

 Uuemad BIOSI alternatiivid
- Extensible Firmware Interface (EFI) &Eﬂﬁ&fggxi) ff;aass
- CoreBoot (LinuxBIOS) *Tuumafaas

_ *Protsessi faas
— Libreboot


https://en.wikipedia.org/wiki/Power-on_self-test

BIOS, American
1.faas Megatrends

WWw.anii.com

IMIBIOS (CY 2007 American Megatrends, Inc.

ASUS PSKPL ACPT BIOS Revision 0603

CPU : Intel (R) Pentium(R) Dual CPU E2180 @ 2.00GHz
opeed : 2.51 GHz Count : 2

Press DEL to run Setup

Press F8 for BBS POPUP

DDR2-667 in Dual-Chawnel Interleaved Mode
[nitializing USB Controllers .. Dome.
3584HMB 0K

(C) fAmerican Megatrends, Inc.
64-0603-000001-00101111-022908-Bear 1ake-A0820000-Y 2KC



https://upload.wikimedia.org/wikipedia/commons/9/92/POST_P5KPL.jpg

BIOS, 2.faas

Diskette Drive B
Pri. Master Disk
Pri. 3Slave Disk
sec. Master Disk
sec. 3lave Disk

: None
: LBA,ATA
: LBA,ATA
: None
: None

serial Porti(s)
Z50GB Parallel Port(s)
Z50GB DDR at Bank(s)

: JFO Z2F0
: F70
012

Master Disk HDD
slave Disk HDD

Pri.
Pri.

Dizabled
Dizabled

T. capability ...

3.M.A.R.
S.M.A.R.T. capability ...

Devices Listing ...

Dev Fun Vendor

Device SUID SS5ID Class Device Class

27
29
29
29
29
29
1
1

8086
8086
8086
8086
8086
8086
8086
8086
10DE
1283
11AB

0
0
0
0
0
0
0
0
1
Z
Z

S oD WMN-JWMNES oD

Zbb8
2658
2659
Z6b5A
2658
265C
2651
ZbbA
0421
8212
4320

1458
1458
1458
1458
1458
1458
1458
1458
10DE
0OO0
1458

ABOS
2658
2659
Zb5A
Zb65A
S006
2651
ZbbA
0479
nlalolt
EQO0

0403
0Co3
0Co3
oCo3
0Co3
0Co3
0101
0Co5
0300
0180
0200

Multimedia Device
USB 1.1 Host Catrlr
USB 1.1 Host Cnirlr
USB 1.1 Host Cntrlr
USB 1.1 Host Cnirlr
USB 1.1 Host Cnirlr
IDE Cntrlr

SMBus Cntrlr
Display Cntrlr

Mass Storage Cntrlr
Network Cntrlr

ACPI Controller



https://upload.wikimedia.org/wikipedia/commons/1/1a/POST2.png
https://en.wikipedia.org/wiki/S.M.A.R.T.
https://en.wikipedia.org/wiki/Comparison_of_S.M.A.R.T._tools

Plisimalu faas

* Peale seadmete Initsialiseerimist kaivitatakse
loader programm, mis loeb muutmallu alglaadimissektori
MBR ehk Master Boot Record (512 baiti) vastavalt BIOS'is
maaratud alglaadimisjarjekorrale leitud seadmelt

* Alglaadimissektoris paiknev programm kaivitatakse ja
sellega suundutakse alglaadimisbloki faasi

*Pusimalu (ROM) faas
*Alglaadimisbloki faas
*Tuumafaas
*Protsessi faas



https://en.wikipedia.org/wiki/Bootstrapping

*Plisimélu (ROM) faas

A | g | aad | m | S b | (0] k| faas *Alglaadimisbloki faas

*Tuumatfaas
*Protsessi faas

* Alglaadimisbloki faasis laeb MBR'st loetud programm arvuti
muutmallu operatsioonisisteemi tuuma ehk kerneli koos
etteantud alglaadimisparameetritega, mis on maaratud

alglaaduri seadefaili(de)s (nt /etc/default/grub ja
/etc/grub.d/?*)

* Tihti el mahu kaasaegsete operatsioonisusteemide
tuumalaadur MBR'i ara

- Seal hoitakse ka primaarsete partitsioonide tabelit

* Selle probleemi lahendamiseks jagatakse alglaadimisblokk
kaheks

- Esimene osa paikneb MBR'is ja loeb sisse teise osa

- Esimene osa koos teise osaga moodustab
alglaadimisbloki




Alglaadimisbloki faas MBR

e MBR — Master Boot Record esimesed 512 baiti

- Esimesed 446 baiti on alglaadimisbloki
esimene osa (stage 1)

- Jargmised 64 baiti on primaarsete kettajagude
tabel

- 2 baiti — OXAA55 on maagiline number
veendumaks, et blokk on toesti MBR blokk

*Piisimalu (ROM) faas
*Alglaadimisbloki faas
*Tuumafaas
*Protsessi faas




Alglaadimisbloki faas

* Alglaadimisbloki programmi tGlesanne on laadida mallu
operatsioonististeemi tuum ja see kaivitada

* Seega peab programm teadma, kuidas tuuma laadida
- Peab tundma failististeemi et sealt tuuma laadida

* Levinud alglaadimisbloki programmid ( )

J

- GRUB Grand Unified Bood Loader

— LiLo Linux Loader (ajalooline) o
*Plisimalu (ROM) faas
— Nitldr Windows tuuma laadija *Alglaadimisbloki faas
*Tuumafaas
*Protsessi faas



https://en.wikipedia.org/wiki/Bootloader
https://en.wikipedia.org/wiki/Systemd-boot
https://zfsbootmenu.org/

Alglaadimisbloki faas

* Kui alglaadimisblokis paiknev programm ei oska
operatsioonististeemi tuuma laadida, siis kasutatakse chain

loading ehk ahellaadimist

* Alglaadimisblokk laeb mallu laaduri, mis on vastava
operatsioonisusteemi-spetsiifiline ja kaivitab selle

* Valik 1...n operatsioonisusteemi, mis vOivad asuda
erinevatel andmekandjatel

* VOimalus muuta alglaadimise parameetreid

*Plisimalu (ROM) faas
*Alglaadimisbloki faas
*Tuumafaas
*Protsessi faas




Tuumafaas ePiisimilu (ROM) faas

_ *Alglaadimisbloki faas
Tuumafaas Linux puhul *Tuumafaas

= /boot/vmlinuz (...z-kokkupakitud) *Protsessi faas
/initrd.img - “Initial ram drive”
~ varajane user space
ajutine juurfailististeem
~ laadib nt vorgukaardi (jms vajaliku riistvara) toetuse enne OS’|
kaivitumist
~ /initrd.img Uhendatakse lahti (unmount)

Tuumafaasis pakib Linux tuum ennast lahti ja initsialiseerib tuuma
malustruktuurid

Peale tuuma kaivitamist laaditakse programm init ja kaivitatakse

Riistvara pannakse kaima (linuxrc — run command)
* Uhendatakse failististeemid (/etc/fstab)



https://www.youtube.com/watch?v=LTFLEXYY6jY

Info tuuma kohta Ubuntus (jt Linuxis)

* man uname
* versioon
~— uname -r
* 32-bit vOi 64-bit
— uname -i (riistvara platvorm)
— uname -m (riistvara nimi)
~— uname -p (protsessori tuup)
* tuuma nimi

- uname -S *Plisimalu (ROM) faas
. . C *Alglaadimisbloki faas
° operatsioonisusteemi nimi *Tuumafaas

- uname -0 *Protsessi faas




Alglaadimisbloki faas Windows slisteemis
* Windows XP ja Server 2003 puhul

Laetakse ja kaivitatakse NTDETECT.COM

Loetakse tuum ntoskrnl.exe ja riistvara eraldamise kiht
HAL (Hardware Abstraction Layer) hal.exe

Loetakse tuuma malustruktuurid ja juhtprogrammid
(driver)

Kaivitatakse tuum (kernel)

*Plisimalu (ROM) faas
*Alglaadimisbloki faas
*Tuumafaas
*Protsessi faas



Tuumafaas Windows slisteemis
 Initsialiseeritakse registrist loetud struktuurid

* Luuakse protsess Idle
* Luuakse protsess System

* Luuakse riistvara eraldamise protsess hal (Hardware
Abstraction Layer)

Kaivitatakse juhtprogrammid (driver)

Kalivitatakse seansihaldur smss.exe (Session Manager
SubSystem)

*Plisimalu (ROM) faas
*Alglaadimisbloki faas
*Tuumafaas
*Protsessi faas




Windows Vista ja Server 2008

* Alglaadimisblokk bootmgr ehk Windows Boot Manager
loeb BCD ehk Boot Configuration Data andmebaasi,

naiteks \Boot\Bcd (varem kasutati andmete hoidmiseks
boot.ini falili)

* Seejarel loetakse ja kaivitatakse tuumalaadur
winload.exe (vVOI winresume.exe) loeb Vista tuuma

Viiteid Windowsi alglaadimise osas

Boot Process and BCDEdit

*Plisimélu (ROM) faas
*Alglaadimisbloki faas
*Tuumafaas
*Protsessi faas



https://technet.microsoft.com/en-us/library/ee221031(v=ws.10).aspx

Protsessi faas

* Protsessifaas soltub operatsioonisusteemist
* Luuakse mitmekasutaja keskkond

* Luuakse graafilise kasutajaliidese protsessid
(td6jaama puhul)

*Plisimalu (ROM) faas
*Alglaadimisbloki faas
*Tuumafaas
*Protsessi faas




Lilo
°* Lilo - LInux Loader

Varem oli laialdaselt kasutusel

Konfiguratsioon asub failis
— /etc/lilo.conf

Puudused
— Peale konfiguratsiooni muutmist tuli MBR alati tle kirjutada

Eelised
— Testitud ja tootav

*Piisimalu (ROM) faas
*Alglaadimisbloki faas
*Tuumafaas
*Protsessi faas




GRUB

e GRUB - Grand Unified Bootloader

* GRUB 2
— Uus versioon, mis tehti algusest peale uuesti
- Tanapéeval laialt kasutatav

* GRUB Legacy

— varasemalt kasutusel erinevates

distributsioonides *Piisimilu (ROM) faas
*Alglaadimisbloki faas
*Tuumafaas
*Protsessi faas

- Edasi el arendata




*Piisimélu (ROM) faas
GRUB?2 Alglaadimisbloki faas
*Tuumafaas
~ *Protsessi faas
 Vdimalused

— Skriptitavus

- Rahvusvahelisuse tugi
(erinevad koodilehed gettext ja
tolked)

- Rohkem toetatud failisiisteeme
(naiteks ext4)

- Raamistik toetab edasist
arengut (pohjus, miks hakati
pea nullist uuesti kirjutama)

(T
[ s esonr | [
- on ka graafilisi rakendusi R
haldamiseks: GrubConf, Grub ... I — ;
Customizer, Grub2Win “

Enable Grub timeout [=1 60 seconds _ _ Windows boot timeout : § seconds



https://launchpad.net/grub-customizer
http://grubconf.sourceforge.net/
https://sourceforge.net/projects/grub2win/

*Plisimalu (ROM) faas

*Alglaadimisbloki faas
GRUB 2 *Tuumafaas

_ _ *Protsessi faas
 Paigaldamine GRUB Legacy asemele

- sudo apt-get install grub2
- Lubab kasutada chainloading valikut

- Kui koik tootab, siis upgrade-from-grub-
legacy

» Konfiguratsioon asub failis (kasitsi ei muudeta)

/boot/grub/grub.cfg
* muutmiseks /etc/default/grub ja /etc/grub.d/*

* uuenduste kinnitamiseks: sudo update-grub




GRUB2: /etc/default/grub

*Plisimalu (ROM) faas
*Alglaadimisbloki faas

GRUB_DEFAULT=0 *Tuumataas
*Protsessi faas

GRUB_HIDDEN_TIMEOUT=0

GRUB_HIDDEN_TIMEOUT_QUIET=true

GRUB_TIMEOUT=10 #aeg sekundites, -1 jadb igavesti ette

GRUB_DISTRIBUTOR="1sb_release -i -s 2> /dev/null || echo
Debian’

GRUB_CMDLINE_LINUX_DEFAULT="quiet splash"
GRUB_CMDLINE_LINUX=""

lisateave: info -f grub -n 'Simple configuration'


http://enos.itcollege.ee/~edmund/osadmin/est/gfx/grub
https://wiki.gentoo.org/wiki/GRUB2/Config_Variables
https://www.howtoforge.com/tutorial/grub-2-boot-loader-menu-and-splash-screen-image/

GRUB Legacy

* Konfiguratsiooni naited

* /boot/grub/menu.lst
default O — vaikimisi laetakse esimene
timeout 10 — menlil ooteaeg

title Debian GNU/Linux, kernel 2.6.28-11-generic

root (hd0,2)
kernel /boot/vmlinuz-... root=.. ro single
initrd /boot/initrd.img-...
*Piisimalu (ROM) faas
*Alglaadimisbloki faas
*Tuumafaas

*Protsessi faas




GRUB'’iI taastamine

Book Repair

Repair the boot of the computer

Recommended repair
(repairs most frequent problems)

GUI
— Boot Repair
sudo add-apt-repository ppa:yannubuntu/boot-repair

sudo apt-get update » Advanced options
sudo apt-get install -y boot-repair && boot-repair

CLI

~ mkdir /live/kaust #asendada Oige asukohtaga (nt /mnt on sobiv Live-
meedial)

~— mount /andmekandja/jagu /live/kaust #asendada Oigete asukohtadega

- (f;)r n in proc sys dev etc/resolv.conf; do mount --rbind /$n /live/kaust/$n;
one

— chroot /live/kaust
— sudo grub-install /dev/sdx #x asendada 0ige seadmetahisega

Create a BootInfo summary
| (to get help by email or forum) | |

|About| | Quit |

Uldiselt MS Windows kirjutab GRUB'i Uile kui see uuesti paigaldada. Seetdttu
tuleks MS Windows esimesena paigaldada kaksikkaivituse (dualboot) puhul.


https://help.ubuntu.com/community/Boot-Repair
https://help.ubuntu.com/community/RecoveringUbuntuAfterInstallingWindows
https://help.ubuntu.com/community/RecoveringUbuntuAfterInstallingWindows

= Run X

MS Windowsi alglaadimise satted s ——

resource, and Windows will open it for you,

. Qpen: | msconfig v
* MS Windows 10
B S u pe r+ R EJ System Configuration - o b4

- m Sconfig General Boot  Services Startup Tools
* kasureal: bcdedit

Windows 10 (C:\Windows) : Current 0S; Default 05

Advanced options... Setas default Delete

—_ G I . Boot options Timeout:
l , . [ safe boot 1Mo GUI boot E seconds

Minimal [Eootlog

° V|Sual BCD Ed|t0r Alternate shell [Base video
Active Directory repair [ o5 boot information [[IMake all boot settings
¢ EaSyBC D Metwork permanent
& EasyBCD 2.3 - Community Edition - NeaSmart Technologies - O X
Cancel Apply Help
File Tools Help
i . I Viswal BCD Editor - System store
EasyBCD Toolbox Modify Menu Entries ;
N Store Mew  Repair  Help Object Elements |
! View Settings & Up ¥ Down _é Sl @ — El- BedStore Type | Name | Value
- _— Default - bootmgr} [x11000001 | ApplicationDevice “Device\Harddisk Volume3(E:)
B . : El- Loaders 12000002  ApplicationPath \windows'\system 32\winload exe
& Edit Boot Menu windows 0| 12000004 Descrption Windows Developer Previen
Microsoft Windows (Safe Mode] |:| Mao 12000005 | Preferedlocale enus
"4 Add New Entry FreeBsD 10 L wo 014000006 | InheritedObjects {6efb52bf-1766-41db-akb 3-les5eff 720d 7}
overySequence C -11e 3
[x14000008  Rec 5 {beB4fcBi-db3c-11e0-b830-8c61b2de3e45)
(16000009  AutoRecoveryEnabled True
@ Advanced Settings Mew NT Loader (XP,2000/3) F& “Device Harddisk Volume 3(E:)
Mew Vista/7/VHD Loader F7 . ‘windows
. _ B Hibemate resur _ . Object | {5e64c26-db3c-1120-b830-8c61b2de 2245}
E:_ BCD Backup/Repair Menu Options - Settings MNew BootSector(Linux/OS X) Loader  F3 NxPolicyCiptin
- Device options Create missing Windows loaders ] 50000... | 1
o3 Locale: |English v - {memdiag} I True
. BCD Deployment g Delete selected object Del
]
— Use Metro bootloader Rename loader or object F2
S Useful Utilities () Skip the boot menu -
ustomActions
® Count down from 30 |5
AClick to Create new Boot Entries Delete Edit MNew Hint: DbiClick to Edit Edit Boot-Menu |
() Wait for user selection g Save Settings



https://technet.microsoft.com/en-us/library/cc709667(v=ws.10).aspx
https://msdn.microsoft.com/en-us/library/windows/hardware/dn653287(v=vs.85).aspx
https://www.boyans.net/
https://neosmart.net/EasyBCD/
https://en.wikipedia.org/wiki/Super_key_(keyboard_button)

MS Windowsi silisteemiteadete lubamine

* MS Windows 7
- gpedit.msc
- Computer Configuration > Administrative Templates > System

T Please wait for the User Profile Service..

- Verbose vs normal status messages - Enabled C Preparing your desktopi:
* MS Windows 8, 10

C Shutting down Windows Update servicets

- Display highly detailed status messages - Enabled
- kui “Remove Boot/Shutdown/Logon/Logoff status messages” on lubatud siis eelmine valik el toimi

* Ultimate Windows Tweaker
- User Accounts & UAC — Enable verbose status message
- MS Windows Vista, 7

- MS Windows 8
Y e ——ey T

- MS WI ndOWS 10 ¥ Local Group Palicy Editor 2 Draplary highly detesled siatus mesages Powsnciuss Sathing Pt Stting
File Action el
: - L Mot Configured  COmmant
o B e Em| T
Enabied
| WO SETTIQE * | Seiing
& 7 Adminan i TESout | o Do ngt sutamaticaly enoyot e movd Disabled SUPPONed O | 4y east Windows
Conipol Pangi B DG 0t D Y SysTen foivuwesd WiTier & W0
:ﬂ"“ i Enabie Peristest Tims Slamp
i Hes
o "rl":": £ Activate Shiown Event Trcker Sysiesfl P00
Agoes-Deried Ay i Draplay : own Exant Tiacha This pokcy uettng (s Sesigned for sdvanced uen
Crodesnials Dileger | & SPecify settings for aptionsl companen wha regquire this information
Desvice Installation E. Tuen ot Dt Execution Prevention o b
Drerice Rediechon & Raestrcy georisiitial by wnsade HTML Halp & :;I:‘n:n:mm-s ==} m:j;r::rll."‘n:-lwrrrm e
PR Gk B Rowirict thasa pRogreme frar being e The prog r.\1 Inl":lr:’\lﬁ:.";I \-h.r'l."..’ﬂ m‘rm (e-c] :D u;n.
[hisic Chuntas © Remdgve Boot | Suidown | Logon [ Log of logqing off e wﬂ;rr' . -
Destributed 0K © Duaplay Righly detsled Rmans medage)
Diriver Irestal lation L SPECify Wendlows Servce Pacl Ll I you disable or do act configuee this pokicy
Earty Launch Ao, & Spacity Windows isstallasce file locasd sefting, only e detsull Siahs mesuges are
Eshanced Sionage s | ¢ displayed I the wsey during Bese proceises
£ ¥  Etended ¢ Saandard houe: This policy WIting is igaoeed if B ~Remove
5 seftingls) Boct SutdownLogonTogall dans mesagey”

policy sesting i enabled
_ L1 Cancal



http://www.thewindowsclub.com/ultimate-windows-tweaker-v2-a-tweak-ui-for-windows-7-vista
http://www.thewindowsclub.com/ultimate-windows-tweaker-3-windows-8
http://www.thewindowsclub.com/ultimate-windows-tweaker-4-windows-10
http://www.thewindowsclub.com/enable-verbose-status-message-windows

Sulgemine Linuxis

* |nit kutsutakse sulgema user space funktsionaalsus
kontrollitud viisil

* |nit suletakse

* tuum (kernel) kaivitab enda sulgemise




Logifailid Linuxis

* logifailid - /var/log, vaatamiseks less, mc (Midnight Commander)
~ ligipdasetav vaid superkasutajale (root)

* kasutusel “ringikujuline puhver”
— fikseeritud suurusega logifailid
~— kui puhver téis siis vanad andmed kirjutatakse ile uutega
~ kOvaketas el saa tais

* tuuma ringpuhver — dmesg (Display Message — Driver Message)
~— dmesg | less
~— dmesg | grep -i pnp | less

* valjumiseks g, otsimiseks /otsitay, tagasisuunas ?otsitav,
likumiseks n, SHIFT+n

~— naitab kaivitamise logi
— /var/log/dmesg (vaid Uksikutel distrotel)
— ajatemplid, tuvastatud riistvara (protsessor, muutmalu jne)




Logifailid Linuxis
* vaatamine
— head /var/log/kern.log (esimesed 10 rida)
— head -n 20 /var/log/kern.log (esimesed 20 rida)
— tail /var/log/auth.log (viimased 10 rida)
— taill -n 20 /var/log/auth.log (viimased 20 rida)
— tail -f /var/log/auth.log — logifaili jalgimine 10 viimast rida (valjumiseks CTRL+C)
— cat /var/log/auth.log — lihikese sisuga logifaili vaatamine
— less /var/log/auth.log — pikema logifaili vaatamine (valjumiseks q)
* otsimine
- grep “system” /var/log/syslog — sdna “system” sisaldavad read
— grep “system” /var/log/syslog | less — pikema valjundi vaatamisel
- grep “*system” /var/log/syslog — sOna “system” rea alguses sisaldavad read
* olemas mitmeid abivahendeid logide jalgimiseks, analtiisimiseks
—  CLI multitail

- GUI glogg ( )
— veebipohine, nt Graylog, vt alternatiivid



https://www.vanheusden.com/multitail/index.php
http://glogg.bonnefon.org/
https://alternativeto.net/software/glogg/?platform=linux
https://alternativeto.net/software/graylog/

root@server: svarslogh 11

Logifailid Linuxis ,

root 4090 s
root 32971 alternatives.log
* ./V.ar/log/aUth'lO? . zgﬁt 1?233 aut;;. log
isikutuvastuse logi root 57457 bootstrap. log
utmp 768 btmp
- grep sshd root 0% . /
adm NESY
var/log/auth.log | less — dpkg . log
. root 32032 faillog
* /var/log/kern.log — tuuma logi root 1050 fontconfig . log
root 4096 s
* /var/log/syslog — suisteemi Ot o e
|Og| utmp 292292 lastlog
. root 4096 s
* rakenduste logid (apt, dpkag, adn 1943710 syslog )
fSCki CU PS Jne) root 2206270 vboxadd-install. log
root 73 uvboxadd-install-x11. log
— [var/log/apache?2/ root 1510 UBoxGuestAdditions. log
root 1 UBoxGuesthAdditions—uninstall. log
- /var/log/cups/ utmp 72192 wtnp
root@seruer : uar- logh
o o .
tOOIau aarvu'tls OIemaS .ka gl Jvar/log/sysiogiimomtored ) = SystermiogViewers . .
graafllls_l rakendusi |Og|de Bo St Mew Hob e v o Logid roteeritakse, sellest
Aitklon u Au 2 13:15:01 vivek-deskto USR, SE]: -
vaatamiseks w2 1irn e soneon 1) | t€KIVad nt auth.log, auth.log.1
o o 2 120:01 vivek-desktop /USR/SEI 1 1 1
* H.Ie .SSH Uhenduse. Saab emlog ::z z 122001 \rive:jesttoi ::USRjSE] Jne. SeadIStamlne
algida teiste arvutite e A w2 13z vivek-deskeop swsa) | /@EC/logrotate. conf failist
& Aug 2 13:25:01 vivek-desktop /USR/SEI .
Og ISId U|e VO rg u ';UHA:::S_:UE’WE" — 4;00;: Auz 2 13:30:01 \rivek—desktos jUSRjSE] ( ra ke n d U Ste Satted
5 6 7 ; : 12 li ::: z 1:2:21 :1::Cj::t:s jjz:z:ji /etC//OgrOtate. " d/ kaUStaS) Ja
o aomos oo om Mg 2133500 vk dekioh /IS eo| ajastatud toimingud
26 27 28 29 30 31 Aug 2 13:39:02 vivek-desktop /USR/SEI | .
- lme ) m | /etc/cron.daily/logrotate
155 lines (23.0 KB) - last update: Thu Aug 2 13:35:01 2007




Logifailid Linuxis
puhul
* vaatame saadaolevaid teenuseid
— systemctl list-unit-files --all
~ Journalctl -F _SYSTEMD_UNIT

* saame valida, millisest alglaadimisest alates
~ Journalctl --list-boots (ka last | grep boot)
~ -b 0...499 #offset
~ -b Xoooxxxxxxxx #1D

* vigade vaatamine
~ Journalctl -p 3 -xb

~ Journalctl -p 3 -xb -u xrdp.service -f #XRDP teenuse veateadete
reaalajas (—jf follow) jalgimine

* -p 3 (priority: errors), -x extra info, -b since last boot

~ sudo systemctl restart systemd-journald #journalctl’
taaskaivitamine vOib anda varskeid veateateid ilma kogu

susteemi taaskaivitamata



https://en.wikipedia.org/wiki/Systemd

Logifailid MS Windowsis

* Event Viewer (vt alternatiivid )
~ peamenuudst nime jargi otsides
— Super + X (ka hiire paremkldps peamenit nupul), valida Event Viewer
— Super+R, eventvwr (ka cmd, eventvwr)
— PowerShell: eventvwr.msc

« voOimalus vaadata ka ule B et Viewe - X

File Action View Help

vorgu teise arvuti logisid e 2@ B

@ Event Viewer (Local) System  Number of
~ _ﬂw Custom Views . ~
— Event VIeWer (Loca l) TP Administrative Events Level Date and Time Source Event|D Task Category
v [m Windows Logs @Information 9/25/2017 12:52:59 AM Service Cont... 7040 MNone = Open Saved Log...
[&] Application @ Information 9/25/201712:13:24 AM Service Cont... 7043 Mone ¥ Create Custom View...
- [&] Security @Information 0/25/2017 12:12:36 AM Kernel-Gene... 1 (5 Import Custom View
- ACtlon —)COf')neCt tO ] Setup (@ Information 9/25/2017 12:12:36 AM Kernel-Gene... 1
[« System (i) Information 9/25/2017 12:12:36 AM Time-Service 35 None Clear Log...
ano th er con )p uter... [ Ferwarded Events (@) Information 9/25/201712:12:36 AM Kernel-Gene... 1 T Filter Current Log...
. v L) Applications and Services Lo| | () Information 9/25/201712:12:40 AM UserModePo.. 22 (18) [ Propeties
{2 Event Viewer {] Hardware Events (i) Information 9/25/2017 12:12:34 AM Kernel-Gene... 16 MNone M Fina
File | Action | View Help i Intemet Bxplorer | () 1 tormation 9/25/201712:12:25 AM Time-Service 37 None ek
- @ Key Management Service || 3y 6o rmation 9/25/2017 12:11:18 AM Lfsve 2 None Ied SaveAll Events As..
@ Open Saved Log... > 1] Microsoft - -
X @ Mi ft Office Alert ® Information 9/25/2017 12:05:23 AM Service Cont... 7040 MNene Attach a Task To this ...
| ST GrEREp e crosoit SIEE AES I (§) Information 9/25/2017 12:01:44 AM Kernel-Gene.. 16 MNone v
= | rt Cust Vi @ Windows PowerShell A A ew
v g mport Custom View... % Subscriptions @ Information 0/25/2017 12:01:23 AM Service Cont.., 7026 Mene
I3 . e . &4 Refresh
J ErrE i G S (D Iﬂformat!on 9/25/2017 12:01:19 AM Winlogon T001 (1101)
v ln b @ Information 9/25/2017 12:01:18 AM FilterManager 6 Mone E Help
Refresh '@' Error 9/25/2017 12:01:18 AM Service Cont... 7000 Meone = F—
(i) Information 9/25/201712:01:18 AM FilterManager & Mone " vent Tvice Contro...
Help * B Event Properties
Event 7040, Service Control Manager 4 g Attach Tack To This E.
General Details 2y Copy
Select Computer X -
~ H Save Selected Events...
The start type of the Background Intelligent Transfer Service service was changed from demand
Select the computer you want to view event logs on start to auto start. |G Refresh
. . [ Help
(O Local computer (the computer this console is running on)
Log Name: System
(®) Ancther computer: || Browse... Source: Service Control Manager Logged: 9/25/2017 12:52:59 AM
Event ID: 7040 Task Category: Mone
[[] Connect as another user: <none> Set User ... . =
Level: Information Keywords: Classic
v
OK Cancel < i
Creates a filter.



https://alternativeto.net/software/event-viewer/

pilve jaoks:

Mitu operatsioonisiisteemi?

https://cloud-images.ubuntu.com/

*  dual boot, triple boot, etc https://www.centos.org/download/cloud/
- MS Windows + GNU/Linux
- mitu sama OS’i
_ MS Windows + GNU/Linux + macOS https://wiki.debian.org/Cloud

https://cloud.google.com/compute/docs/images

- https://docs.microsoft.com/en-us/azure/virtual-machines/

° _ . y: .
samaaegne mitme OS’i kasutamine https://www.cloudlinux.com/

https://cloud.microsoft.com/

- jne( ) https://xcloud.me/ (Apple)
e valmiskujul virtuaalarvutid - (VMware, VirtualBox, KVM)
- Microsoftilt

- programmidele: VirtualBox, Vagrant, HyperV, VMware, Parallels
- 90 paeva prooviversioonid

-  VMware
- Virtualbox



https://en.wikipedia.org/wiki/Multi-booting
https://en.wikipedia.org/wiki/Hardware_virtualization
https://en.wikipedia.org/wiki/VirtualBox
https://en.wikipedia.org/wiki/VMware
https://en.wikipedia.org/wiki/Comparison_of_platform_virtualization_software
https://virtual-machine.org/
https://developer.microsoft.com/en-us/windows/downloads/virtual-machines/
https://azuremarketplace.microsoft.com/en-us/marketplace/apps/category/compute
https://azure.microsoft.com/en-us/services/virtual-machines/
https://www.osboxes.org/vmware-images/
https://www.osboxes.org/virtualbox-images/
https://virtualboxes.org/images/
https://virtualboximages.com/
http://www.oracle.com/technetwork/community/developer-vm/index.html
https://cloud-images.ubuntu.com/
https://www.centos.org/download/cloud/
https://cloud.google.com/compute/docs/images
https://wiki.debian.org/Cloud
https://docs.microsoft.com/en-us/azure/virtual-machines/
https://www.cloudlinux.com/
https://cloud.microsoft.com/
https://xcloud.me/

MS Windows 10 + WSL (Windows Linux Subsystem)

- vanemad MS Windowsi versioonid kui v10, 2004

Powershelli kdsk (admin-ﬁigustes): B8 Windows Features - O X
WSl 1nstall Turn Windows features on or off @
Varasemalt: Powershelli kdask To turn a feature on, select its check box. To turn a feature off, clear its check
WSLi lubamiseks: box. A filled box means that only part of the feature is turned on.
Enable-WindowsOptionalFeature SMB Direct "
-Online -FeatureName Microsoft- []7 Telnet Client
Windows -Subsystem-Linux (] TFTP Client
[ ] Virtual Machine Platform
[] Windows Hypervisor Platform
' Run X [ ] Windows Identity Foundation 3.5
Windows PowerShell 2.0
Type the name of a program, folder, document, or [] Windows Process Activation Service
Internet resource, and Windows will open it for you. |:| Windows Projected File System
[] Windows Sandbox
Qpen: | optionalfeatures ~ [ ] Windows Subsystem for Linux
[ ] Windows TIFF IFilter 3
Work Folders Client >
Ok Cancel



https://learn.microsoft.com/en-us/windows/wsl/install
https://learn.microsoft.com/en-us/windows/wsl/install-manual
http://blog.dustinkirkland.com/2016/08/howdy-windows-six-part-series.html
http://blog.dustinkirkland.com/2016/08/howdy-windows-six-part-series.html
http://www.omgubuntu.co.uk/2016/07/someone-just-installed-unity-windows
http://www.omgubuntu.co.uk/2016/07/someone-just-installed-unity-windows

Ubuntu Linux WSL abil tootamas Windows 10’s

pabl e @CUERRAZA-PC: ~
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Viiteid

* Kuutdrvaja — Debiani alglaadimine

* Wikipedia — BIOS

* Coreboot

* Libreboot

* IBM - Inside the Linux boot process

* GRUB2



http://kuutorvaja.eenet.ee/wiki/Debiani_alglaadimine
http://kuutorvaja.eenet.ee/wiki/Debiani_alglaadimine
https://en.wikipedia.org/wiki/Linux_startup_process
https://wiki.itcollege.ee/index.php/Linux_boot_protsess
https://en.wikipedia.org/wiki/Windows_startup_process
https://en.wikipedia.org/wiki/Booting
http://www.computerhope.com/unix/dmesg.htm
https://www.tecmint.com/change-runlevels-targets-in-systemd/
http://en.wikipedia.org/wiki/BIOS
https://en.wikipedia.org/wiki/Coreboot
https://en.wikipedia.org/wiki/Libreboot
http://www.ibm.com/developerworks/library/l-linuxboot/
http://www.ibm.com/developerworks/library/l-linuxboot/
https://help.ubuntu.com/community/Grub2
https://wiki.ubuntu.com/Booting
https://help.ubuntu.com/community/BootOptions
https://help.ubuntu.com/community/LinuxLogFiles
http://askubuntu.com/questions/592740/how-does-the-ubuntu-boot-process-work

Viited (2)

*  mitu MS Windowsi samale arvutile -

* Microsofti tarkvara legaalselt tasuta prooviversioonid -

* valmiskujul virtuaalmasinad Microsoftilt (sh Linuxile, OS X'ile) -
* MS Windows + Ubuntu Linux -

* Ubuntu + Apple OS X

* Ubuntu Linux + teine OS (MS Windows, Apple OS X jne) -

* virtualiseerimine Ubuntuga seonduvalt -

* Ubuntu + Windows 10
* BCDedit GUI analoogid (MS Windowsi alglaaduri seadistamine):



http://www.howtogeek.com/197647/how-to-dual-boot-windows-10-with-windows-7-or-8/
http://www.howtogeek.com/197647/how-to-dual-boot-windows-10-with-windows-7-or-8/
https://www.microsoft.com/en-us/evalcenter/
https://www.microsoft.com/en-us/evalcenter/
https://developer.microsoft.com/en-us/microsoft-edge/tools/vms/
https://developer.microsoft.com/en-us/microsoft-edge/tools/vms/
https://help.ubuntu.com/community/WindowsDualBoot
https://help.ubuntu.com/community/WindowsDualBoot
https://help.ubuntu.com/community/DualBoot/MacOSX
https://help.ubuntu.com/community/DualBoot/MacOSX
https://help.ubuntu.com/community/DualBoot
https://help.ubuntu.com/community/MultiOSBoot
http://ubuntuguide.org/wiki/Multiple_OS_Installation
https://help.ubuntu.com/community/CategoryVirtualization
https://help.ubuntu.com/community/CategoryVirtualization
https://www.youtube.com/watch?v=JvBZBfY5Pfc
https://alternativeto.net/software/visual-bcd-editor/
https://alternativeto.net/software/easybcd/
https://alternativeto.net/software/bootice/

Kusimused?
Tanan tahelepanu eest!

U 7 koL LED7
T TALLINNA TEHNIKAULIKOOL

TALTECH IT KOLLEDZ
Raja 4C, 12616 Tallinn
tel +372 628 5800
Info@itcollege.ee

https://taltech.eelitcollege
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mailto:info@itcollege.ee
https://taltech.ee/itcollege
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