Vtable Relocations

An approach to reduce unique
named relocation overhead for
large C++ application startup.

Michael Meeks



The problem:

o Startup is slow:
- a regular feature in reviews
- a rational for 'light-weight' office apps

 Why Is startup slow ?



Overall .
breakdown: !




How to speed up linking ?

* Most of the time — we're doing unigue named
lookup processing:

- void dolt();

- void (*global symbol)() = &dolt;
e vtables do this -a lot-



Before (left) to after: svx/source/xml/xmixtimp.cxx (SvxXMLXTablelmport)
(also svx/source/inc/xmlixtimp.hxx)
Class overrides 2 methods: a destructor, and 'CreateContext'

_ZTV18SvxXMLXTableImport:

.long 0 ZTV18SvxXMLXTableImport:
.long _ ZTI18SvXXMLXTableImport N .long 0
.long .long _ZTI18SvxXMLXTableImport
ZN4cppul5WeakImplHelper6IN3com3sun4star3xml3sax24XExtendedDocumentHandlerENS3 4langl2XServiceInfoENS7_ 15XInitializationENS3_ 8document9XImporte .long -559038737
;ENSA77XFilterENS7710XUnoTunnelEE14queryInterfaceERKNS373uno4TypeE .long -559038737
.long .long -559038737
ZN4cppul5WeakImplHelper6IN3com3sun4star3xml3sax24XExtendedDocumentHandlerENS3_4langl2XServiceInfoENS7_15XInitializationENS3_8document9XImporte .long -559038737
;ENSA77XFilterENS7710XUnoTunne1EE7acquireEv .long
.long ZN18SvxXMLXTableImportD1Ev
ZN4cppul5WeakImplHelper6IN3com3sun4star3xml3sax24XExtendedDocumentHandlerENS3_ 4langl2XServiceInfoENS7_15XInitializationENS3_8document9XImporte - .long
;ENSA77XFilterENS7710XUnoTunne1EE7re1easeEv ZN18SvxXMLXTableImportDOEv
.long _ZN4cppullOWeakObjectl2queryAdapterEv - .long -559038737
.long _ZN18SvxXMLXTableImportD1Ev .long -559038737
.long _ZN18SvxXMLXTableImportDOEv .long
.long _2ZN18SvxXMLXTableImportl3CreateContextEtRKN3
ZN4cppul5WeakImplHelper6IN3com3sun4star3xml3sax24XExtendedDocumentHandlerENS3_4langl2XServiceInfoENS7_15XInitializationENS3_8document9XImporte rt180UStringERKN3com3sun4star3uno9Referencel
rENSA_7XFilterENS7_10XUnoTunnelEE8getTypesEv NS6 3xml3saxl14XAttributeListEEE
.long - .long -559038737
ZN4cppul5WeakImplHelper6IN3com3sund4star3xml3sax24XExtendedDocumentHandlerENS3_4langl2XServiceInfoENS7_15XInitializationENS3_8document9XImporte .long -559038737
;ENSA77XFilterENS7710XUnoTunnelEE19getImplementationIdEv .long -559038737
.long _ZN18SvxXMLXTableImporti3CreateContextEtRKN3rt180UStringERKN3com3sund4star3uno9ReferenceINS6_3xml3sax14XAttributeListEEE .long -559038737
.long _ZN11SvXMLImportl6CreateTextImportEv .long -559038737
.long _ZN11SvXMLImportl7CreateShapeImportEv .long -559038737
.long _ZN11SvXMLImportl7CreateChartImportEv .long -559038737
.long _ZN11SvXMLImportléeCreateFormImportEv .long -559038737
.long _ZN11SvXMLImportl3startDocumentEv .long -559038737
.long _ZN11SvXMLImportllendDocumentEv .long -559038737
.long _ZN11SvXMLImportl2startElementERKN3rt180UStringERKN3com3sun4star3uno9ReferenceINS6 3xml3sax14XAttributeListEEE .long -559038737
.long _ZN11SvXMLImportlOendElementERKN3rt180UStringE .long -559038737
.long _ZN11SvXMLImportlOcharactersERKN3rt180UStringE .long -559038737
.long _ZN11SvXMLImportl9ignorableWhitespaceERKN3rt180UStringE .long -559038737
.long _ZN11SvXMLImport2lprocessingInstructionERKN3rtl180UStringES3_ .long -559038737
.long _ZN11SvXMLImportl8setDocumentLocatorERKN3com3sun4star3uno9ReferenceINS2 3xml3sax8XLocatorEEE .long -559038737
.long _ZN11SvXMLImportl0startCDATAEV .long -559038737
.long _ZN11SvXMLImport8endCDATAEV .long -559038737
.long _ZN11SvXMLImport7commentERKN3rt180UStringE .long -559038737
.long ZN11SvXMLImportl4allowLineBreakEv .long -559038737
.long :ZNllSvXMLImport7unknownERKN3rt1SOUStringE .long -559038737
.long ZN11SvXMLImportl7setTargetDocumentERKN3com3sun4star3uno9ReferenceINS2_ 4langlOXComponentEEE .long -559038737
.long :ZNl1SvXMLImport6filterERKN3com3sun4star3un085equenceIN5275beans13PropertyValueEEE .long -559038737
.long ZN11SvXMLImporté6cancelEv .long -559038737
.long :ZNl1SvXMLImport10initializeERKN3com3sun4star3un085equenceINS373AnyEEE .long -559038737
.long _ZN11SvXMLImportl2getSomethingERKN3com3sun4star3uno8SequencelakEE .long -559038737
.long ZN11SvXMLImport2lgetImplementationNameEv .long -559038737
.long :ZNllSvXMLImport15supportsServiceERKN3rtlSOUStringE .long -559038737
.long _ZN11SvXMLImport24getSupportedServiceNamesEv .long -559038737
.long _ZN11SvXMLImport22SetStatisticAttributesERKN3com3sun4star3uno9ReferenceINS2 3xml3sax14XAttributeListEEE .long -559038737
.long _ZN11SvXMLImportl5SetViewSettingsERKN3com3sun4star3uno8SequenceINS2 5beansl13PropertyValueEEE .long -16
.long ZNllSVXMLImport24SetConfigurationSettingsERKN3com3sun4star3unoSSequenceINS2_5beans13PropertyValueEEE .long ZTI18SvxXXMLXTableImport
.long :ZNl1SvXMLImport14DisposingMode1Ev .long 559026176
.long _ZN11SvXMLImportl0initXFormsEv .long -559026176
.long -16 .long -559026176
.long _ZTI18SvxXMLXTableImport .long -559026176
.long .long -559026176
ZThn16_N4cppulS5WeakImplHelper6IN3com3sun4star3xml3sax24XExtendedDocumentHandlerENS3_4langl2XServiceInfoENS7_15XInitializationENS3_8document9XI .long -20
HporterENSA_7XFilterENS7_lOXUnoTunnelEE14queryInterfaceERKNS3_3uno4TypeE .long _ZTI18SvxXMLXTableImport
.long .long -559026176
ZThn16_N4cppul5WeakImplHelper6IN3com3sun4star3xml3sax24XExtendedDocumentHandlerENS3_ 4langl2XServiceInfoENS7_15XInitializationENS3_8document9XI .long -559026176
EporterENSAi7XFilterENS7710XUnoTunnelEE7acquireEv .long -559026176
.long .long -559026176
ZThn16_N4cppul5WeakImplHelper6IN3com3sun4star3xml3sax24XExtendedDocumentHandlerENS3 4langl2XServiceInfoENS7 15XInitializationENS3_ 8document9XI .long -559026176
ﬁporterENSA77XFilterENS7710XUnoTunnelEE7releaseEv .long -559026176
.long .long -559026176
ZThn16_N4cppul5WeakImplHelper6IN3com3sun4star3xml3sax24XExtendedDocumentHandlerENS3 4langl2XServiceInfoENS7 15XInitializationENS3_8document9XI .long -559026176
ﬁporterENSAﬁ7XFilterENS7710XUnoTunne1EE8getTypesEv .long -559026176
.long .long -559026176

ZThn16_N4cppulS5WeakImplHelper6IN3com3sun4star3xml3sax24XExtendedDocumentHandlerENS3_4langl2XServiceInfoENS7_15XInitializationENS3_8document9XI
mporterENSA 7XFilterENS7_10XUnoTunnelEEl9getImplementationIdEv



Vtable relocation tables:

~ZVTR 00000006 18SvxXMLXTableImport:

.long _ZTVN3com3sun4star4langl0XUnoTunnelE+8
.long _ZTV18SvxXMLXTableImport+380

.long 7

.long _ZTVN3com3sun4star8document7XFilterE+8
.long _ZTV18SvxXMLXTableImport+352

.long 7

.long _ZTVN3com3suné4star8document9XImporterE+8
.long _ZTV18SvxXMLXTableImport+328

.long 7

.long _ZTVN3com3sun4star4langl5XInitializationE+8
.long _ZTV18SvxXMLXTableImport+304

.long 7

.long _ZTVN3com3sun4star4langl2XServiceInfoE+8
.long _ZTV18SvxXMLXTableImport+272

.long 7

.long _ZTVN3com3suné4star3xml3sax24XExtendedDocumentHandlerE+8
.long _ZTV18SvxXMLXTableImport+200

.long 2047

.long _ZTVN3com3sun4star4langl3XTypeProviderE+8
.long _ZTV18SvxXMLXTableImport+172

.long 7

.long _ZTV11SvXMLImport+136

.long _ZTV18SvxXMLXTableImport+136

.long 127

.long _ZTV11SvXMLImport+8

.long ZTV18SvxXMLXTableImport+8

.long -305



Savings for libsvx

M thunks

Unigue Named Relocations:
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Savings for libsvx (2)

: - Size savings: ~5%
dlopen time: millions of cycles.

D-refs sizelko ; -gzﬂ-fn
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ennphﬁca”y:s readelf -r -W libsvx680li.stock | cut -c '54-' | uniq | less

__cxa_pure virtual ZTv10SdrobjList
_ZTVN10 cxxabiv120 si class type infoE T TVeSdArHAL

_ZTVN10 cxxabiv1l1l7 class type infoE TZTV11SfxPoolItem
_ZTISTimer _ZTV100faPtrItem
_ZNK3sdr7overlayl30verlayObject5isHitERKN7basegfx8B2DPointEd T ZTV10SvxBoxItem
_ZN3sdr7overlay290verlayObjectWithBasePosition9transformERKN7basegfx12B2DH _ZTV10vaGrfCrop
omMatrixE “ZTV7SfxHint
_ZN3sdr7overlayl30OverlayObject26stripeDefinitionHasChangedEv _ZTVN3vc19unohe1per17D
_ZTIN3sdr7overlay290verlayObjectWithBasePositionE ;agAndDropClientE
_ZN3sdr7overlayl30OverlayObject7TriggerEm 7TV13SdrDragMethod
_ZTIN3sdr7overlayl50verlayBitmapExE _ZTV1lserragMove
_ZN3sdr7overlayl50verlayBitmapExXD1Ev TzTvi1SdrHdlColor
_ZN3sdr7overlayl50verlayBitmapExXDOEv T7TV80utliner
_ZN3sdr7overlayl50verlayBitmapExl2drawGeometryER120utputDevice T7TV11Sdroutliner
_ZN3sdr7overlayl50verlayBitmapExl5createBaseRangeER120utputDevice T7TV11SfxListener
_ZN3sdr7overlayl50verlayBitmapExl4zoomHasChangedEv _ZTV14SdrObjUserData
_ZTSN3sdr7overlayl50verlayBitmapEXE T7TV11SvxFontItem
_ZN3sdr7overlayl30verlayObjectl4zoomHasChangedEv T ZTV11SvxGridItem
_ZTIN3sdr7overlayl4OverlayManagerE T7TV11SvxLineItem
_ZN3sdr7overlayl40OverlayManagerD1Ev _ZTV1lsvxPageItem
_ZN3sdr7overlayl40OverlayManagerDOEv T7TV11SvxSizeItem
_ZNK3sdr7overlayl4OverlayManagerl4completeRedrawERK6RegionP120utputDevice T ZTV14SfxChildWindow
_ZN3sdr7overlayl4OverlayManager5flushEv T 7TV14SfxBroadcaster
_ZN3sdr7overlayl40OverlayManager8copyAreaERK5PointS4 RK4Size TZTV110CX Control
_ZNK3sdr7overlayl4OverlayManagerl7restoreBackgroundERK6Region TgTvi2SdrPaintView
_ZN3sdr7overlayl4OverlayManagerl5invalidateRangeERKN7basegfx8B2DRangeE T7TV12SvxBrushItem
_ZTSN3sdr7overlayl40OverlayManagerE TgTvi2SvxColorItem
_ZN3sdr7overlay290verlayObjectWithBasePositionD1Ev T 7TV12SvxFieldItem
_ZN3sdr7overlay290verlayObjectWithBasePositionDOEv TZTV17SfxControllerIte
_ZTIN3sdr7overlayl30OverlayObjectE m
_ZN3sdr7overlayl30verlayObjectDl1Ev ZTV13SdrDragObjOwn
_ZN3sdr7overlayl30verlayObjectDOEv _ZTV13SerragResize
_ZTSN3sdr7overlay290verlayObjectWithBasePositionE T2 TV13SfxUndoAction
_ZTSN3sdr7overlayl30verlayObjectE T7Tv13sdrUndoAction
_ZN3sdr7overlay250verlayPolyPolygonStripedl5createBaseRangeER120utputDevic T7TV13SvxBulletItem
e _ ZTV13SvxColumnItem
_ZNK3sdr7overlay250verlayPolyPolygonStriped5isHitERKN7basegfx8B2DPointEd T 7TV13SvxDoubleItem

_ZTV13SvxMarginItem



Conclusion:

e A set of useful wins

* More space/time saving work is possible

- breaking the C++ ABI as a side-effect
* private thunks, direct vtable calls etc.
— existing DSO size breakdown:

Before:

After:

M code

B exceptions
[ linking

M data

M relocs

[ other
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