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e ActivityManagerService
« OOMJEH



* LRU list
* ADJ



LRU(Least Recently Used)

LRU list

Least recently used

mLruProcessServiceStart
mLruProcessActivityStart

Recent used



e updateLruProcessLocked

LRU list

Least recently used

oy R 25 um K
fE%?&_%?}jqﬁ K FH R Services or

ContentProviders
Other process

mLruProcessServiceStart
mLruProcessActivityStart

Re R T R g RE R #2

Has Activity
client?

Activity?



AD]




AD]

* ProcessList

UNKNOWN_AD]J 1001
CACHED APP_MAX ADJ 906
CACHED _APP_MIN ADJ 900
SERVICE B ADJ 800
PREVIOUS _APP_AD]J 700
HOME _APP_ADJ 600
SERVICE _ADJ 000
HEAVY WEIGHT APP_ADJ 400
BACKUP_APP_ADJ 300
PERCEPTIBLE APP_ADJ 200
VISIBLE APP_ADJ 100
VISIBLE APP_LAYER MAX 99
FOREGROUND APP ADJ 0
PERSISTENT SERVICE ADJ =700
PERSISTENT PROC_ADJ —800
SYSTEM _ADJ —900
NATIVE ADJ —1000
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Prepared by Sawyer computeOomAdjLocked

computer foreground app

[app == TOP_APP]/ FOREGROUND_APP_ADJ (0)

[instrumentationClass = null}/ FOREGROUND_APP_ADJ

¢ liaueue = isReceningBroadcastiapy) 1= null | FOREGROUND_APP_

[app.executingSenvices.size( » 0] | FOREGROUND_APP_AD.

OCESS_STATE_CACHED_EMPTY

3 foreground app is set ¢

activity not in foreground

[visible] / adj <= VISIBLE_APP_AD.

[pausing or paused] | adj <= PERCEPTIBLE_APP_AD.

procState = PROCESS_STATE_CACHED_ACTMTY

acthvity not in foreground is set

adj » PERCEPTIBLE_APP_ADJ

[foregroundSenvices) / adj = PERCEPTIBLE_APP_ADJ

PERCEPTIBLE_APP is set

anieightProcess] f adj <= HEAVY_WEIGHT_APP_ADJ

[HomeProcess] / adj <= HOME_APP_AD.J

JoiousPrcess && hashcibios] ad] = PREVOLS_APP_ADI

Check started services

startedService && hasActivity in 30 min]/ ad] <= SERVICE_ADJ

Check bound services

DJ



AD]

* ProcessList

UNKNOWN_ADJ 1001
CACHED APP_MAX ADJ 906
CACHED APP_MIN ADJ 900
SERVICE B ADJ 800
PREVIOUS APP_AD]J 700
HOME_APP_ADJ 600
SERVICE _ADJ 000
HEAVY WEIGHT APP_ADJ 400
BACKUP_APP_ADJ 300
PERCEPTIBLE APP_ADJ 200
VISIBLE APP_ADJ 100
VISIBLE APP_LAYER MAX 99
FOREGROUND _APP_ADJ 0
PERSISTENT SERVICE ADJ =700
PERSISTENT PROC_ADJ —800
SYSTEM _ADJ —900
NATIVE ADJ —1000




Slot for cached/empty process

Cache/Empty ADJ slot

900 CACHED APP MIN AD]J
901

902 For empty process
903

904 For empty process

905 —
906 CACHED_APP MAX ADJ_|

HFLRU listi¥i 7
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 forceStopPackage
* killPackageProcesseslLocked

e killBackgroundProcesses



forceStopPackagelocked(packageName, userld)

killPacka

/1 )
NS =

ActivityManagerService

sendSignalQuiet(pid, SIGNAL_KILL)

Process.java

kill(pid, SIGNAL_KILL)

android_util _Process.cpp

ame, userld, appld)

ProcessMap
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e killBackgroundProcesses
* killPackageProcesseslLocked(ProcessList.SERVICE_AD)J)




killBackgroundProcesses(packageName, userld)

ProcessMap

killPacka

ame, userld, appld)

/1 )
NS =

ActivityManagerService  grENYNERNIAVITeRINsY

sendSignalQuiet(pid, SIGNAL_KILL)

Process.java

kill(pid, SIGNAL_KILL)

android_util _Process.cpp
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[PROCESS_STATE_CACHED_ACTIVITY]|| PROCESS_STATE_CACHED_ACTIVITY_CLIENT]

ProcessList. MAX_CACHED_APPS

w

numCached % 16

[PROCESS_STATE| CACHED _EMPTY]

(numEmpty = 8 && empty for 30
min} || numEmpty ={ 16

[y |




Trim Memory

* onLowMemory

* onTrimMemory
* Application
* Activity
* Fragment
* Service
* ContentProvider
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* LowMemoryKiller

 Imkd



LowMemoryKiller

e Kernel

updateQomLevels

ProcessList

lowmemorykiller




private final int[] mOomAdj = new 1nt[] {
FOREGROUND APP ADJ, VISIBLE APP ADJ, PERCEE
BACKUP APP ADJ, CACHED APP MIN ADJ, CACHED
b
// These are the low-end OOM level limits. This 1is
// HVGA or smaller phone 3gnisadgesps than 512MB. Val
private final int[] mOomMinFreelow = new int[] {
12288, 18432, 24576,
306864, 43008, 49152

}; 700M or 1280*800
// These are - ’ * . limits. This 1
350M 400M 700M
framew 12288 21065 73728
config_lov minfree*=abs*ad|

. 480*800 1280%720 1280%800
config_lov

12288 63898 73728



LowMemoryKiller

AMS

e Kernel

updateQomLevels

kswapd ProcessList

em | SCz :
lowmemorykiller




ADJ Value | MinFree
905
904
903
902
901
CACHED_APP_MIN ADJ 900  144M
SERVICE B AD]J 800
PREVIOUS APP ADJ 700
HOME APP AD]J 600
SERVICE AD]J 500
HEAVY WEIGHT APP AD]J 400

VISIBLE APP LAYER MAX

99

PERSISTENT SERVICE ADJ =700
PERSISTENT PROC_ADJ —800
SYSTEM_ADJ —900
NATIVE ADJ —1000




Imkad

* Memory CGroup

e /dev/memcg



low
medium
critical

memcg Imkd

memory.pressure level

cegroup.event control

handler

mp_event
]

find_and_kill _
process()
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ActivityStack

m.
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ActivityManagerService

t/startViaZygote

Activity

ActivityStackSupervisor Process I Zygotelnit

startProcessLocked
resumeTopActivi ed

ActivityStack

try ... catch

onSavelnstance -
ApplicationThread
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