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INTRO - Instrukéni pamét, Stack, Heap (01-StackHeap, X64)

DEMO
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Architektura pameti aplikaci

instrukéni pamét
zasobnik (stack)

halda (heap)

— Managed Heap
— Native Heap
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Zasobnik (Stack)

per thread
fixed size (konfigurovatelny, default 1 MB)
LIFO—Last In, First Out

Activation Records (Stack Frames)

— parametry (argumenty)
— navratova adresa, registry CPU, ...

— lokalni proménné
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Stack a volani metod
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Stack Frames, Heap (01-StackHeap, X64)

DEMO
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Datove typy

Hodnotové Referencni
in-place hodnota ,hodnotou” je odkaz na instanci
primitivni typy (t)- adresa)
Int16/32/64,Byte, class (v¢.Object)
Boolean,Double, ... pole—Array, type| ]
char, Decimal string
struct-DateTime, na jednu instanci muUze ukazovat
Nullable<T>, viastni, ... vice referenci
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Zaludnosti

string je referencni datovy typ
— alejeimmutable!
— zZmeéna=>nova instance
— instance se sdili, dokud se neméni
Array je v .NET referencni datovy typ
— ..atakysetakchova!
— pamét je alokovana pii vzniku instance, ne pfi deklaraci proménné
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Operace prirazeni (=)
vzdy zkopirovani pamétové buriky

hodnotovy typ = zkopirovani viastni hodnoty

referenCnityp — zkopirovani odkazu na instanci
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Predavani parametru do metod

predani parametru ,,hodnotou” (default)
—s zkopirovani pameétoveé buriky
predani parametru ,referenci” (ref, out)

— odkaz na zdrojovou pamétovou buriku (stack)

navratova hodnota metody
— zkopirovani pamétoveé bunky (™ prifazeni)
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Predavani parametru do metod
(03-CallingMethods, x86)

DEMO
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Pozor na...

..predavani referencnich typu metodam referenci.
...chovani poli - jsou referencnimi typy.

..string - zmény mohou byt pomalé.

..odlisSné chovani class/struct.
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StackOverflow — DebugDiag, WinDbg

DEMO
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Halda (Managed Heap)

Garbage Collector ~ 1959 LISP

Garbage Collection
—prekroceni thresholdu generace pri alokaci

—system-wide memory pressure
—GC.Collect() API (never-ever!)

sesypani, update referenci
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Before After

Hoot _ Root
— - Live Object (&) e Live Object (a)
Dead Object (b) Live Object {c)
Live Object (c) -t R Live Object (e)
Foot
Dead Object (d)
— |- Live Object (e)
Root
— - Dead Object (f) Free Space
Free Space
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Garbage Collection (02-SimpleGarbageCollection, x86)

DEMO
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Roots

koreny grafu objektu pro zjisténi dosazitelnosti

— zasobnik (lokalni proménné, parametry metod)

— GCHandles
* globalni statické fieldy
* pinned objects

— F-reachable queue

(WeakReference)
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GC Roots (03-GCRoots, x86)

DEMO
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Generations

vykonova optimalizace

soustredi se objekty s kratkou zivotnosti

Gen 0—nové, Gen 1 & 2 —prezily 1/vice-krat
Gen 0+ 1 =ephemeral segment (,,fixed” size)

Gen 2 = variable size
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Generations
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Generations (04-Generations, x86)

DEMO
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Finalization

explicitni uklid unmanaged zdroju
Finalize() ~ C# destructor
Finalization Queue =>vzdy Gen 1
F-reachable Queue

Finalization Thread

IDisposable, ResourceWrapper pattern
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Unmanaged Resources

DEMO
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Large Object Heap

vykonova optimalizace
objekty vetsi nez 85 000 bytu (default)
soucast Gen 2 collection

nesetrasa se (NET 4.5.1+ |ze jednorazove)
Free List
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\erze Garbage Collectoru

Workstation (lag) vs. server (throughput)
configuration/runtime/gcServer enabled="true|false"

Background GC (NET4 wks only, NET4.5 svr)
configuration/runtime/gcConcurrent enabled="true|false"

Objekt >2GB (x64, NET4.5)

|OH Free Lists Optimization (NET4.5)

| OH Heap Balancing (NET4.5)

| OH Compaction, explicit (NET4.5.1)
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Complex Heap Analysis (XWT)

DEMO
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Debugging Tools for Windows

b Windows Software Development Kit for Windows 8.1 - & “

Select the features you want to install

Click a feature name for more information.

H o
* WinDbg—,GUI
D indows Software Development Ki D b i T I f W d
i * NTSD—new console

Debugging Teols for Windows Kernel and user-mode debuggers as well as help and tips
[ Apglication Verifier For Windows for using Debugging Teels for Windows.
|:| NET Framework 4.5.1 Software Development Kit

e (CSD—classic console

[ wsi Tools

s e | ® - DEbUGDIAE - SaMostatné

Disk space available: 44,5 GB

Back || ) install || Cancel ‘

soucast Windows SDK
www.windbg.org
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http://www.windbg.org/

Debugger Extensions pro .NET

.load C:\path\to\extension.dll
SOS.dll —Son of Strike, soucast .NET
.loadby sos mscorwks (NET<4)
.loadby sos clr (INET>=4)
PSSCOR2/PSSCOR4 —Sirsi SOS (web)
SOSEX, NetEx—3rd party
lhelp [<command> ]
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Zaludnosti pouziti Debuggeru

Platform - x86 vs. x64

Symbols
.symfix (MSFT Symbols Server), . sympath, .sympath+
.reload

NET Data Access Layer (mscordacwks.dll)

.cordll -ve -u -1
stejna verze, jako na ladéném stroji (dtto SOS)
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Rezimy prace s Debuggerem

Open Executable... (g pro Run)
Attach to a Process...

Open Crash Dump...
Task Manager / Create Dump File (!!32-bit vs. x64 stroj)
— DebugDiag / ADPLUS
— Windows Error Reporting
— Windows Crash Dump
— WIN32 APl (extern v .NET)
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DebugDiag

e user“friendly Ul

* pripravené analyzy

* sbérdat/dumpl

 pod poklickou debugger services

e volano napr. iz Azure Web Apps KUDU
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WinDbg Reference
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Stack Examination

IClrStack [-i] [-a] [-1] [-p]
IDumpStack [-EE]

IEEStack [-EE] (allthreads)

I DumpStackObjects (typy)
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Heap Examination

IDumpHeap [-stat] [-type <name>]
[-mt <MTaddr>] [-live|dead]

IHeapStat [-inclUnrooted]

IGCRoot <ObjAddr> |GCHandles
lEEHeap -gc

IFinalizationQueue [-allReady ]
IFindAppDomain <ObjAddr>
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Object Inspection

IDumpObject <ObjAddr>
IDumpArray <ObjAddr>
IDumpVC <MTaddr> <ObjAddr>
dd <addr>

dg <addr>

I0bjSize <ObjAddr>
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Error Diagnostics

IPrintException [ObjAddr] [-nested]
IDumpAllExceptions  (PSSCOR4)

lwdae (NETEXT)
lwpe (NETEXT)
IVerifyHeap

IVerifyObj <ObjAddr>

lanalyze -v (native)
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Threads

I Threads
~123s
| ThreadPool
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IThreadState <state>
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