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OpenVMS SDA OpenVMS SDA ExtensionsExtensions

►►WhatWhat areare SDA SDA ExtensionsExtensions ??

►►OpenVMS OpenVMS ExamplesExamples

►►Freeware Freeware ExamplesExamples



SDA SDA ……

►►SDA = System Dump SDA = System Dump AnalyzerAnalyzer

�� ANALYZE/CRASH_DUMP ANALYZE/CRASH_DUMP –– systemsystem oror processprocess dumpdump

�� ANALYZE/SYSTEM ANALYZE/SYSTEM –– analyzeanalyze runningrunning systemsystem

►►Look at and Look at and display/formatdisplay/format systemsystem internalinternal
datadata structuresstructures

►►OpenVMS System Analysis Tools Manual OpenVMS System Analysis Tools Manual 



…… ExtensionsExtensions

►►API API forfor extendingextending SDASDA

►►AvailableAvailable sincesince at least OpenVMS VAX V5.5at least OpenVMS VAX V5.5--22

►►API API documenteddocumented sincesince OpenVMS Alpha V7.2 OpenVMS Alpha V7.2 forfor
OpenVMS Alpha and I64 OpenVMS Alpha and I64 onlyonly



…… ExtensionsExtensions

►►SDA> SDA> xxxxxx commandcommand

►►InvokesInvokes SYS$SHARE:xxx$SDA.EXESYS$SHARE:xxx$SDA.EXE

�� $ DEFINE $ DEFINE xxx$SDAxxx$SDA dev:[dir]xxx$SDA.EXEdev:[dir]xxx$SDA.EXE

►►SDA> SDA> DO DO xxxxxx commandcommand
�� CanCan replacereplace SDA SDA commandcommand xxxxxx



…… ExtensionsExtensions

►►ExecutiveExecutive DebugDebug ImagesImages

►►SYS$LOADABLE_IMAGES:xxx$DEBUG.EXESYS$LOADABLE_IMAGES:xxx$DEBUG.EXE

►►DynamicallyDynamically loadable/unloadableloadable/unloadable –– no no rebootreboot

►►HooksHooks in OpenVMS in OpenVMS executiveexecutive -- xxx$GQ_DEBUGxxx$GQ_DEBUG

►►CollectCollect tracetrace and and debugdebug informationinformation

►►ShippedShipped withwith OpenVMS (OpenVMS (startingstarting withwith V7.2V7.2--1)1)



…… ExtensionsExtensions

►►DevelopedDeveloped and and usedused byby OpenVMS OpenVMS engineeringengineering

►►ReadyReady--toto--useuse, , availableavailable onon--sitesite, no , no rebootreboot

►►CanCan bebe usedused byby systemsystem analystsanalysts

►►Tool to Tool to examineexamine and and formatformat OpenVMS OpenVMS oror
applicationapplication internalinternal datadata structuresstructures –– withoutwithout
RISK !RISK !

►►Automate Automate certaincertain SDA SDA taskstasks



GenericGeneric CommandsCommands

►►SDA> SDA> xxxxxx oror xxxxxx HELPHELP
�� displaydisplay briefbrief HELP HELP forfor SDA SDA extensionextension xxxxxx

SDA> SDA> fltflt
AlignmentAlignment Fault Fault TracingTracing Utility FLT Utility FLT commandscommands::

FLT LOADFLT LOAD
FLT UNLOADFLT UNLOAD
FLT START TRACE [/FLT START TRACE [/BUFFER=pagesBUFFER=pages]]

[/[/BEGIN=pc_range_lowBEGIN=pc_range_low] [/] [/END=pc_range_highEND=pc_range_high]]
FLT STOP  TRACEFLT STOP  TRACE
FLT SHOW  TRACE [/SUMMARY]FLT SHOW  TRACE [/SUMMARY]



GenericGeneric CommandsCommands

►►SDA> SDA> xxxxxx LOADLOAD
�� LoadsLoads XXX$DEBUG XXX$DEBUG execletexeclet

►►SDA> SDA> xxxxxx START TRACESTART TRACE
�� Starts Starts tracetrace functionfunction

►►SDA> SDA> xxxxxx STOP TRACESTOP TRACE
�� StopsStops tracetrace

►►SDA> SDA> xxxxxx UNLOADUNLOAD
�� Unloads/disconnectsUnloads/disconnects xxx$DEBUGxxx$DEBUG execletexeclet

�� DonDon‘‘tt panicpanic, , itit takestakes somesome secondsseconds to to completecomplete !!



GenericGeneric CommandsCommands ……
SDA> SDA> symsym
%CLI%CLI--WW--SYNTAX, SYNTAX, errorerror parsingparsing 'SYM'SYM‚‚
SDA> SDA> spawnspawn def/jobdef/job sym$sdasym$sda dsa64:<tools.sym>sym$sda.exedsa64:<tools.sym>sym$sda.exe
SDA> SDA> symsym
SYM X0.2 (c) 2006, Volker Halle (SYM X0.2 (c) 2006, Volker Halle (halle@encompasserve.orghalle@encompasserve.org) ) builtbuilt on VMS V8.2on VMS V8.2
Symbols Symbols forfor ProcessProcess PID 3B00138A PID 3B00138A namename SYSTEMSYSTEM

SYM SYM addraddr SymbolSymbol
------------------ ------------------------------------------------------------------------------------------------
7AD1E598  SNMPI == "$SYS$SYSTEM:TCPIP$SNMPI.EXE"7AD1E598  SNMPI == "$SYS$SYSTEM:TCPIP$SNMPI.EXE"
7AD1D0A8  NDC == "7AD1D0A8  NDC == "writewrite sys$outputsys$output ""ndcndc isis obsolete; obsolete; useuse rndcrndc""""

……



WARNING !WARNING !

►►Most of Most of thesethese toolstools areare undocumentedundocumented, , 
unsupportedunsupported and and subjectsubject to to changechange withoutwithout
noticenotice



DocumentationDocumentation

►►OpenVMS System Analysis Tools Manual OpenVMS System Analysis Tools Manual 

�� ChapterChapter 5 SDA CLUE Extension5 SDA CLUE Extension

�� ChapterChapter 6 SDA Alpha OCLA6 SDA Alpha OCLA

�� ChapterChapter 7 SDA 7 SDA AlignmentAlignment Fault Utility (FLT)Fault Utility (FLT)

�� ChapterChapter 8 SDA 8 SDA SpinlockSpinlock TracingTracing Utility (SPL)Utility (SPL)

�� ChapterChapter 9 SDA 9 SDA ExtendedExtended File Cache Extension (XFC) File Cache Extension (XFC) 

�� ChapterChapter 10 SDA 10 SDA CallableCallable RoutinesRoutines Extension Extension 



OpenVMS OpenVMS ExamplesExamples

►►SourceSource codecode examplesexamples::

►►SYS$EXAMPLES:MBX$SDA.CSYS$EXAMPLES:MBX$SDA.C

►►SYS$EXAMPLES:RDB$SDA.C and .EXESYS$EXAMPLES:RDB$SDA.C and .EXE



TheThe OpenVMS SDA OpenVMS SDA ExtensionsExtensions

►►CLUECLUE V6.2V6.2

►►CNXCNX V7.2V7.2--22

►►DKLOGDKLOG V7.3V7.3--11

►►EXCEXC V8.2V8.2

►►FCFC V7.2V7.2--11

►►FLTFLT V8.2V8.2

►►IOIO V7.3V7.3--22

►►LANLAN V7.2V7.2--22

Crash Crash datadata extractionextraction

ConnectionConnection ManagerManager

DK (SCSI DK (SCSI classclass driverdriver))

ExceptionException HandlingHandling

FibreFibre ChannelChannel

AlignmentAlignment Fault Fault TracingTracing

IO IO subsystemsubsystem

LAN LAN NetworkNetwork DriverDriver



TheThe OpenVMS SDA OpenVMS SDA ExtensionsExtensions……

►►LCKLCK V7.2V7.2--1H11H1

►►LNMLNM V7.3V7.3--11

►►MTXMTX V7.3V7.3--11

►►NETNET V7.3V7.3--11

►►OCLAOCLA V7.3V7.3--22

►►PCSPCS V7.3V7.3--22

►►PEPE V7.3V7.3

►►PRFPRF V8.2 (I64)  V8.3 (Alpha)V8.2 (I64)  V8.3 (Alpha)

Lock ManagerLock Manager

LogicalLogical NamesNames

MutexMutex tracingtracing

DECnetDECnet--OSI/OSI/--PlusPlus

EV7 EV7 OnOn--chipchip logiclogic analyzeranalyzer

PC PC SamplingSampling

PEdriverPEdriver (SCS via LAN)(SCS via LAN)

Performance Performance TracingTracing



TheThe OpenVMS SDA OpenVMS SDA ExtensionsExtensions……

►►PTHREADPTHREAD V7.2V7.2--11

►►PSHPSH V8.2V8.2--11

►►RMSRMS V8.2V8.2--11

►►SPLSPL V7.2V7.2--1H11H1

►►TCPIPTCPIP V7.2V7.2--11

►►TQETQE V7.3V7.3--11

►►TRTR V7.3V7.3--11

DECthreadsDECthreads

PsharedPshared debugdebug utilityutility

RMS RMS indexedindexed filefile tracingtracing

SpinlockSpinlock TracingTracing

TCPIPTCPIP

Timer Queue ElementsTimer Queue Elements

DebugDebug TracingTracing UtilityUtility



TheThe OpenVMS SDA OpenVMS SDA ExtensionsExtensions……

►►USBUSB V7.3V7.3--11

►►XFCXFC V7.3V7.3

►►XXXX V8.3V8.3

USBUSB

eXtendedeXtended File CacheFile Cache

LAN LAN ExerciserExerciser



PCS PCS –– PC PC SamplingSampling
►►WhereWhere doesdoes system/processsystem/process spend spend mostmost of of itit‘‘ss

executionexecution cyclescycles ??

SDA> SDA> pcspcs loadload
PCS$DEBUG PCS$DEBUG loadload statusstatus = 00000001= 00000001
SDA> SDA> pcspcs start start tracetrace
SamplingSampling startedstarted... ... 
SDA> SDA> pcspcs stopstop tracetrace
SamplingSampling stoppedstopped... ... 



PCS PCS –– PC PC SamplingSampling
SDA> SDA> SDA> SDA> SDA> SDA> SDA> SDA> pcspcspcspcspcspcspcspcs shoshoshoshoshoshoshosho trace/stattrace/stattrace/stattrace/stattrace/stattrace/stattrace/stattrace/stat

PC PC PC PC PC PC PC PC samplersamplersamplersamplersamplersamplersamplersampler informationinformationinformationinformationinformationinformationinformationinformation::::::::

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

PC       IPL PC       IPL PC       IPL PC       IPL PC       IPL PC       IPL PC       IPL PC       IPL PidPidPidPidPidPidPidPid Count Routine                         ModuleCount Routine                         ModuleCount Routine                         ModuleCount Routine                         ModuleCount Routine                         ModuleCount Routine                         ModuleCount Routine                         ModuleCount Routine                         Module

---------------------------------------------------------------- ------------------------ ---------------------------------------------------------------- ---------------------------------------- -------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- ------------------------------------------------

0003001A  0  46C000B1  1154 SYS$K_VERSION_03+0001A          EXAM0003001A  0  46C000B1  1154 SYS$K_VERSION_03+0001A          EXAM0003001A  0  46C000B1  1154 SYS$K_VERSION_03+0001A          EXAM0003001A  0  46C000B1  1154 SYS$K_VERSION_03+0001A          EXAM0003001A  0  46C000B1  1154 SYS$K_VERSION_03+0001A          EXAM0003001A  0  46C000B1  1154 SYS$K_VERSION_03+0001A          EXAM0003001A  0  46C000B1  1154 SYS$K_VERSION_03+0001A          EXAM0003001A  0  46C000B1  1154 SYS$K_VERSION_03+0001A          EXAMPLE_7PLE_7PLE_7PLE_7PLE_7PLE_7PLE_7PLE_7

83ACB832  8  46C000B1     1 TCPIP$INTERNET_SERVICES+03832   TCPI83ACB832  8  46C000B1     1 TCPIP$INTERNET_SERVICES+03832   TCPI83ACB832  8  46C000B1     1 TCPIP$INTERNET_SERVICES+03832   TCPI83ACB832  8  46C000B1     1 TCPIP$INTERNET_SERVICES+03832   TCPI83ACB832  8  46C000B1     1 TCPIP$INTERNET_SERVICES+03832   TCPI83ACB832  8  46C000B1     1 TCPIP$INTERNET_SERVICES+03832   TCPI83ACB832  8  46C000B1     1 TCPIP$INTERNET_SERVICES+03832   TCPI83ACB832  8  46C000B1     1 TCPIP$INTERNET_SERVICES+03832   TCPIP$INTERNET_SERVICESP$INTERNET_SERVICESP$INTERNET_SERVICESP$INTERNET_SERVICESP$INTERNET_SERVICESP$INTERNET_SERVICESP$INTERNET_SERVICESP$INTERNET_SERVICES

805FCF90  8  46C000B1     1 LAN$RETURN_RCV_VCRP_C+00060     SYS$805FCF90  8  46C000B1     1 LAN$RETURN_RCV_VCRP_C+00060     SYS$805FCF90  8  46C000B1     1 LAN$RETURN_RCV_VCRP_C+00060     SYS$805FCF90  8  46C000B1     1 LAN$RETURN_RCV_VCRP_C+00060     SYS$805FCF90  8  46C000B1     1 LAN$RETURN_RCV_VCRP_C+00060     SYS$805FCF90  8  46C000B1     1 LAN$RETURN_RCV_VCRP_C+00060     SYS$805FCF90  8  46C000B1     1 LAN$RETURN_RCV_VCRP_C+00060     SYS$805FCF90  8  46C000B1     1 LAN$RETURN_RCV_VCRP_C+00060     SYS$LANLANLANLANLANLANLANLAN

8015A65C  8  46C000B1     1 AMAC$EMUL_CALL_NATIVE_C+0007C   PROC8015A65C  8  46C000B1     1 AMAC$EMUL_CALL_NATIVE_C+0007C   PROC8015A65C  8  46C000B1     1 AMAC$EMUL_CALL_NATIVE_C+0007C   PROC8015A65C  8  46C000B1     1 AMAC$EMUL_CALL_NATIVE_C+0007C   PROC8015A65C  8  46C000B1     1 AMAC$EMUL_CALL_NATIVE_C+0007C   PROC8015A65C  8  46C000B1     1 AMAC$EMUL_CALL_NATIVE_C+0007C   PROC8015A65C  8  46C000B1     1 AMAC$EMUL_CALL_NATIVE_C+0007C   PROC8015A65C  8  46C000B1     1 AMAC$EMUL_CALL_NATIVE_C+0007C   PROCESS_MANAGEMENTESS_MANAGEMENTESS_MANAGEMENTESS_MANAGEMENTESS_MANAGEMENTESS_MANAGEMENTESS_MANAGEMENTESS_MANAGEMENT

80921E84  0  46C000B0     1 SCRSHR+21E84                    SCRS80921E84  0  46C000B0     1 SCRSHR+21E84                    SCRS80921E84  0  46C000B0     1 SCRSHR+21E84                    SCRS80921E84  0  46C000B0     1 SCRSHR+21E84                    SCRS80921E84  0  46C000B0     1 SCRSHR+21E84                    SCRS80921E84  0  46C000B0     1 SCRSHR+21E84                    SCRS80921E84  0  46C000B0     1 SCRSHR+21E84                    SCRS80921E84  0  46C000B0     1 SCRSHR+21E84                    SCRSHRHRHRHRHRHRHRHR

8005DD1C  8  46C000B0     1 EXE_STD$KP_STARTIO_C+0009C      SYST8005DD1C  8  46C000B0     1 EXE_STD$KP_STARTIO_C+0009C      SYST8005DD1C  8  46C000B0     1 EXE_STD$KP_STARTIO_C+0009C      SYST8005DD1C  8  46C000B0     1 EXE_STD$KP_STARTIO_C+0009C      SYST8005DD1C  8  46C000B0     1 EXE_STD$KP_STARTIO_C+0009C      SYST8005DD1C  8  46C000B0     1 EXE_STD$KP_STARTIO_C+0009C      SYST8005DD1C  8  46C000B0     1 EXE_STD$KP_STARTIO_C+0009C      SYST8005DD1C  8  46C000B0     1 EXE_STD$KP_STARTIO_C+0009C      SYSTEM_PRIMITIVES_MINEM_PRIMITIVES_MINEM_PRIMITIVES_MINEM_PRIMITIVES_MINEM_PRIMITIVES_MINEM_PRIMITIVES_MINEM_PRIMITIVES_MINEM_PRIMITIVES_MIN

80012F3C 21  46C000B0     1 IOC$CRAM_IO_C+0007C             SYS$80012F3C 21  46C000B0     1 IOC$CRAM_IO_C+0007C             SYS$80012F3C 21  46C000B0     1 IOC$CRAM_IO_C+0007C             SYS$80012F3C 21  46C000B0     1 IOC$CRAM_IO_C+0007C             SYS$80012F3C 21  46C000B0     1 IOC$CRAM_IO_C+0007C             SYS$80012F3C 21  46C000B0     1 IOC$CRAM_IO_C+0007C             SYS$80012F3C 21  46C000B0     1 IOC$CRAM_IO_C+0007C             SYS$80012F3C 21  46C000B0     1 IOC$CRAM_IO_C+0007C             SYS$CPU_ROUTINES_0402CPU_ROUTINES_0402CPU_ROUTINES_0402CPU_ROUTINES_0402CPU_ROUTINES_0402CPU_ROUTINES_0402CPU_ROUTINES_0402CPU_ROUTINES_0402

001D1832 15  46C000AF     1 TDC$LIBSHR$A_V820001D1832 15  46C000AF     1 TDC$LIBSHR$A_V820001D1832 15  46C000AF     1 TDC$LIBSHR$A_V820001D1832 15  46C000AF     1 TDC$LIBSHR$A_V820001D1832 15  46C000AF     1 TDC$LIBSHR$A_V820001D1832 15  46C000AF     1 TDC$LIBSHR$A_V820001D1832 15  46C000AF     1 TDC$LIBSHR$A_V820001D1832 15  46C000AF     1 TDC$LIBSHR$A_V820--------0105+AB832    TDC$LIBSHR$A_V8200105+AB832    TDC$LIBSHR$A_V8200105+AB832    TDC$LIBSHR$A_V8200105+AB832    TDC$LIBSHR$A_V8200105+AB832    TDC$LIBSHR$A_V8200105+AB832    TDC$LIBSHR$A_V8200105+AB832    TDC$LIBSHR$A_V8200105+AB832    TDC$LIBSHR$A_V820--------01050105010501050105010501050105

80130668  0  46C0009D     1 PROCESS_MANAGEMENT+20668        PROC80130668  0  46C0009D     1 PROCESS_MANAGEMENT+20668        PROC80130668  0  46C0009D     1 PROCESS_MANAGEMENT+20668        PROC80130668  0  46C0009D     1 PROCESS_MANAGEMENT+20668        PROC80130668  0  46C0009D     1 PROCESS_MANAGEMENT+20668        PROC80130668  0  46C0009D     1 PROCESS_MANAGEMENT+20668        PROC80130668  0  46C0009D     1 PROCESS_MANAGEMENT+20668        PROC80130668  0  46C0009D     1 PROCESS_MANAGEMENT+20668        PROCESS_MANAGEMENTESS_MANAGEMENTESS_MANAGEMENTESS_MANAGEMENTESS_MANAGEMENTESS_MANAGEMENTESS_MANAGEMENTESS_MANAGEMENT



FLT FLT –– AlignmentAlignment Fault Fault TracingTracing
SDA> SDA> SDA> SDA> SDA> SDA> SDA> SDA> fltfltfltfltfltfltfltflt loadloadloadloadloadloadloadload

FLT$DEBUG FLT$DEBUG FLT$DEBUG FLT$DEBUG FLT$DEBUG FLT$DEBUG FLT$DEBUG FLT$DEBUG loadloadloadloadloadloadloadload statusstatusstatusstatusstatusstatusstatusstatus = 00000001= 00000001= 00000001= 00000001= 00000001= 00000001= 00000001= 00000001

SDA> SDA> SDA> SDA> SDA> SDA> SDA> SDA> fltfltfltfltfltfltfltflt start start start start start start start start tracetracetracetracetracetracetracetrace

TracingTracingTracingTracingTracingTracingTracingTracing startedstartedstartedstartedstartedstartedstartedstarted........................

SDA> SDA> SDA> SDA> SDA> SDA> SDA> SDA> fltfltfltfltfltfltfltflt stopstopstopstopstopstopstopstop tracetracetracetracetracetracetracetrace

SDA> SDA> SDA> SDA> SDA> SDA> SDA> SDA> fltfltfltfltfltfltfltflt showshowshowshowshowshowshowshow trace/summtrace/summtrace/summtrace/summtrace/summtrace/summtrace/summtrace/summ

Fault Fault Fault Fault Fault Fault Fault Fault TraceTraceTraceTraceTraceTraceTraceTrace Information: (at 19Information: (at 19Information: (at 19Information: (at 19Information: (at 19Information: (at 19Information: (at 19Information: (at 19--------APRAPRAPRAPRAPRAPRAPRAPR--------2006 09:10:45.24, 2006 09:10:45.24, 2006 09:10:45.24, 2006 09:10:45.24, 2006 09:10:45.24, 2006 09:10:45.24, 2006 09:10:45.24, 2006 09:10:45.24, tracetracetracetracetracetracetracetrace time time time time time time time time 
00:00:01.379162) 00:00:01.379162) 00:00:01.379162) 00:00:01.379162) 00:00:01.379162) 00:00:01.379162) 00:00:01.379162) 00:00:01.379162) 

------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

ExceptionExceptionExceptionExceptionExceptionExceptionExceptionException PC    CountPC    CountPC    CountPC    CountPC    CountPC    CountPC    CountPC    Count

---------------------------------------------------------------------------------------------------------------------------------------- ------------------------------------------------------------------------------------------------ ----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

00000000.0015A8B0  81920 00000000.0015A8B0  81920 00000000.0015A8B0  81920 00000000.0015A8B0  81920 00000000.0015A8B0  81920 00000000.0015A8B0  81920 00000000.0015A8B0  81920 00000000.0015A8B0  81920 

00000000.00176510  81919 00000000.00176510  81919 00000000.00176510  81919 00000000.00176510  81919 00000000.00176510  81919 00000000.00176510  81919 00000000.00176510  81919 00000000.00176510  81919 

00000000.00167F80  40959 00000000.00167F80  40959 00000000.00167F80  40959 00000000.00167F80  40959 00000000.00167F80  40959 00000000.00167F80  40959 00000000.00167F80  40959 00000000.00167F80  40959 



FLT FLT –– AlignmentAlignment Fault Fault TracingTracing……
SDA> SDA> SDA> SDA> SDA> SDA> SDA> SDA> fltfltfltfltfltfltfltflt showshowshowshowshowshowshowshow tracetracetracetracetracetracetracetrace

UnalignedUnalignedUnalignedUnalignedUnalignedUnalignedUnalignedUnaligned Data Fault Data Fault Data Fault Data Fault Data Fault Data Fault Data Fault Data Fault TraceTraceTraceTraceTraceTraceTraceTrace Information:Information:Information:Information:Information:Information:Information:Information:

------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Timestamp              CPU  Timestamp              CPU  Timestamp              CPU  Timestamp              CPU  Timestamp              CPU  Timestamp              CPU  Timestamp              CPU  Timestamp              CPU  UnalignedUnalignedUnalignedUnalignedUnalignedUnalignedUnalignedUnaligned VA       VA       VA       VA       VA       VA       VA       VA       ExceptionExceptionExceptionExceptionExceptionExceptionExceptionException PC Access    EPIDPC Access    EPIDPC Access    EPIDPC Access    EPIDPC Access    EPIDPC Access    EPIDPC Access    EPIDPC Access    EPID

-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- ------------------------ ---------------------------------------------------------------------------------------------------------------------------------------- --------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

1919191919191919--------APR 09:10:42.800631  00  00000000.04C5C806  0015A8B0     User   APR 09:10:42.800631  00  00000000.04C5C806  0015A8B0     User   APR 09:10:42.800631  00  00000000.04C5C806  0015A8B0     User   APR 09:10:42.800631  00  00000000.04C5C806  0015A8B0     User   APR 09:10:42.800631  00  00000000.04C5C806  0015A8B0     User   APR 09:10:42.800631  00  00000000.04C5C806  0015A8B0     User   APR 09:10:42.800631  00  00000000.04C5C806  0015A8B0     User   APR 09:10:42.800631  00  00000000.04C5C806  0015A8B0     User   3B000D70  3B000D70  3B000D70  3B000D70  3B000D70  3B000D70  3B000D70  3B000D70  

1919191919191919--------APR 09:10:42.800625  00  00000000.04C5C6FA  00176510     User   APR 09:10:42.800625  00  00000000.04C5C6FA  00176510     User   APR 09:10:42.800625  00  00000000.04C5C6FA  00176510     User   APR 09:10:42.800625  00  00000000.04C5C6FA  00176510     User   APR 09:10:42.800625  00  00000000.04C5C6FA  00176510     User   APR 09:10:42.800625  00  00000000.04C5C6FA  00176510     User   APR 09:10:42.800625  00  00000000.04C5C6FA  00176510     User   APR 09:10:42.800625  00  00000000.04C5C6FA  00176510     User   3B000D703B000D703B000D703B000D703B000D703B000D703B000D703B000D70

1919191919191919--------APR 09:10:42.800619  00  00000000.04C5C6EF  0015A8B0     User   APR 09:10:42.800619  00  00000000.04C5C6EF  0015A8B0     User   APR 09:10:42.800619  00  00000000.04C5C6EF  0015A8B0     User   APR 09:10:42.800619  00  00000000.04C5C6EF  0015A8B0     User   APR 09:10:42.800619  00  00000000.04C5C6EF  0015A8B0     User   APR 09:10:42.800619  00  00000000.04C5C6EF  0015A8B0     User   APR 09:10:42.800619  00  00000000.04C5C6EF  0015A8B0     User   APR 09:10:42.800619  00  00000000.04C5C6EF  0015A8B0     User   3B000D703B000D703B000D703B000D703B000D703B000D703B000D703B000D70

1919191919191919--------APR 09:10:42.800615  00  00000000.04C5C6E6  00176510     User   APR 09:10:42.800615  00  00000000.04C5C6E6  00176510     User   APR 09:10:42.800615  00  00000000.04C5C6E6  00176510     User   APR 09:10:42.800615  00  00000000.04C5C6E6  00176510     User   APR 09:10:42.800615  00  00000000.04C5C6E6  00176510     User   APR 09:10:42.800615  00  00000000.04C5C6E6  00176510     User   APR 09:10:42.800615  00  00000000.04C5C6E6  00176510     User   APR 09:10:42.800615  00  00000000.04C5C6E6  00176510     User   3B000D703B000D703B000D703B000D703B000D703B000D703B000D703B000D70

……………………

SDA> SDA> SDA> SDA> SDA> SDA> SDA> SDA> setsetsetsetsetsetsetset proc/id=3B000D70proc/id=3B000D70proc/id=3B000D70proc/id=3B000D70proc/id=3B000D70proc/id=3B000D70proc/id=3B000D70proc/id=3B000D70

SDA> SDA> SDA> SDA> SDA> SDA> SDA> SDA> showshowshowshowshowshowshowshow proc/imaproc/imaproc/imaproc/imaproc/imaproc/imaproc/imaproc/ima

ProcessProcessProcessProcessProcessProcessProcessProcess indexindexindexindexindexindexindexindex: 0070   Name: CHARONVAX         : 0070   Name: CHARONVAX         : 0070   Name: CHARONVAX         : 0070   Name: CHARONVAX         : 0070   Name: CHARONVAX         : 0070   Name: CHARONVAX         : 0070   Name: CHARONVAX         : 0070   Name: CHARONVAX         ExtendedExtendedExtendedExtendedExtendedExtendedExtendedExtended PID: 3B000D70PID: 3B000D70PID: 3B000D70PID: 3B000D70PID: 3B000D70PID: 3B000D70PID: 3B000D70PID: 3B000D70

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Image Name                    Type       IMCB     Image Name                    Type       IMCB     Image Name                    Type       IMCB     Image Name                    Type       IMCB     Image Name                    Type       IMCB     Image Name                    Type       IMCB     Image Name                    Type       IMCB     Image Name                    Type       IMCB     GPGPGPGPGPGPGPGP

------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------ ------------------------------------------------------------------------------------------------ ---------------------------------------------------------------- ----------------------------------------------------------------------------------------------------------------------------------------

CHARON                                  MAIN         7FEB4C80 00CHARON                                  MAIN         7FEB4C80 00CHARON                                  MAIN         7FEB4C80 00CHARON                                  MAIN         7FEB4C80 00CHARON                                  MAIN         7FEB4C80 00CHARON                                  MAIN         7FEB4C80 00CHARON                                  MAIN         7FEB4C80 00CHARON                                  MAIN         7FEB4C80 00000000.00A70000000000.00A70000000000.00A70000000000.00A70000000000.00A70000000000.00A70000000000.00A70000000000.00A70000

……………………



FLT FLT –– AlignmentAlignment Fault Fault TracingTracing ……
SDA> SDA> SDA> SDA> SDA> SDA> SDA> SDA> exa/insexa/insexa/insexa/insexa/insexa/insexa/insexa/ins 0015A8B00015A8B00015A8B00015A8B00015A8B00015A8B00015A8B00015A8B0

{ .{ .{ .{ .{ .{ .{ .{ .mibmibmibmibmibmibmibmib

CHARON+0015A8B0:             ld4         r8 = [r23]CHARON+0015A8B0:             ld4         r8 = [r23]CHARON+0015A8B0:             ld4         r8 = [r23]CHARON+0015A8B0:             ld4         r8 = [r23]CHARON+0015A8B0:             ld4         r8 = [r23]CHARON+0015A8B0:             ld4         r8 = [r23]CHARON+0015A8B0:             ld4         r8 = [r23]CHARON+0015A8B0:             ld4         r8 = [r23]

nop.inop.inop.inop.inop.inop.inop.inop.i 000000000000000000000000000000000000000000000000

br.manybr.manybr.manybr.manybr.manybr.manybr.manybr.many 0000250 ;;0000250 ;;0000250 ;;0000250 ;;0000250 ;;0000250 ;;0000250 ;;0000250 ;;

}}}}}}}}

SDA> SDA> SDA> SDA> SDA> SDA> SDA> SDA> exa/insexa/insexa/insexa/insexa/insexa/insexa/insexa/ins 0017651000176510001765100017651000176510001765100017651000176510

{ .{ .{ .{ .{ .{ .{ .{ .mibmibmibmibmibmibmibmib

CHARON+00176510:             ld4         r8 = [r29]CHARON+00176510:             ld4         r8 = [r29]CHARON+00176510:             ld4         r8 = [r29]CHARON+00176510:             ld4         r8 = [r29]CHARON+00176510:             ld4         r8 = [r29]CHARON+00176510:             ld4         r8 = [r29]CHARON+00176510:             ld4         r8 = [r29]CHARON+00176510:             ld4         r8 = [r29]

nop.inop.inop.inop.inop.inop.inop.inop.i 000000000000000000000000000000000000000000000000

br.manybr.manybr.manybr.manybr.manybr.manybr.manybr.many 1FFF200 ;;1FFF200 ;;1FFF200 ;;1FFF200 ;;1FFF200 ;;1FFF200 ;;1FFF200 ;;1FFF200 ;;

}}}}}}}}

SDA> SDA> SDA> SDA> SDA> SDA> SDA> SDA> exa/insexa/insexa/insexa/insexa/insexa/insexa/insexa/ins 00167F8000167F8000167F8000167F8000167F8000167F8000167F8000167F80

{ .{ .{ .{ .{ .{ .{ .{ .mibmibmibmibmibmibmibmib

CHARON+00167F80:             ld2         r8 = [r15]CHARON+00167F80:             ld2         r8 = [r15]CHARON+00167F80:             ld2         r8 = [r15]CHARON+00167F80:             ld2         r8 = [r15]CHARON+00167F80:             ld2         r8 = [r15]CHARON+00167F80:             ld2         r8 = [r15]CHARON+00167F80:             ld2         r8 = [r15]CHARON+00167F80:             ld2         r8 = [r15]

nop.inop.inop.inop.inop.inop.inop.inop.i 000000000000000000000000000000000000000000000000

br.manybr.manybr.manybr.manybr.manybr.manybr.manybr.many 0000210 ;;0000210 ;;0000210 ;;0000210 ;;0000210 ;;0000210 ;;0000210 ;;0000210 ;;

SDA> SDA> SDA> SDA> SDA> SDA> SDA> SDA> fltfltfltfltfltfltfltflt unloadunloadunloadunloadunloadunloadunloadunload

FLT$DEBUG FLT$DEBUG FLT$DEBUG FLT$DEBUG FLT$DEBUG FLT$DEBUG FLT$DEBUG FLT$DEBUG unloadunloadunloadunloadunloadunloadunloadunload statusstatusstatusstatusstatusstatusstatusstatus = 00000001= 00000001= 00000001= 00000001= 00000001= 00000001= 00000001= 00000001



PTHREAD PTHREAD –– memorymemory leakleak
ExampleExample:: MemoryMemory leakleak in a PTHREAD in a PTHREAD programprogram

SDA> SDA> pthreadpthread vmvm
lookasidelookaside 0 (32 0 (32 bytesbytes; ; objobj--namename) 585866 in ) 585866 in useuse, 1 , 1 freefree
lookasidelookaside 1 (256 1 (256 bytesbytes; ; hashhash--bucketbucket) 187 in ) 187 in useuse, 0 , 0 freefree
lookasidelookaside 2 (384 2 (384 bytesbytes; ; rwbrwb, , mubmub, , cvbcvb) 586318 in ) 586318 in useuse, 0 , 0 freefree
lookasidelookaside 3 (4096 3 (4096 bytesbytes; ; tsdtsd--arrayarray) 0 in ) 0 in useuse, 0 , 0 freefree
lookasidelookaside 4 (4288 4 (4288 bytesbytes; ; mumu--metermeter) 0 in ) 0 in useuse, 0 , 0 freefree
lookasidelookaside 5 (4352 5 (4352 bytesbytes; ; cvcv--metermeter) 0 in ) 0 in useuse, 0 , 0 freefree
lookasidelookaside 6 (8192 6 (8192 bytesbytes; ; tcbtcb) 0 in ) 0 in useuse, 0 , 0 freefree

memorymemory usedused: 32*585866 + 384*586318 = 243893824 = 250 MB: 32*585866 + 384*586318 = 243893824 = 250 MB



ExamplesExamples

►►FCFC –– FibreFibre channelchannel

►►LCKLCK –– Lock Manager Lock Manager 

►►IOIO –– IO Subsystem, BUFIO, DIRIOIO Subsystem, BUFIO, DIRIO

►►LNMLNM –– LogicalLogical Name Name TranslationsTranslations

►►XFCXFC -- eXtendedeXtended File CacheFile Cache



Freeware Freeware ExamplesExamples ……

►►PWAIT$SDAPWAIT$SDA -- processprocess wait/hangwait/hang analysisanalysis

►►GBLSEC$SDA GBLSEC$SDA -- global global sectionsection informationinformation

►►PF$SDA PF$SDA -- WhichWhich processesprocesses areare usingusing a a specifiedspecified
pagefilepagefile

►►LN$SDA LN$SDA –– Show Show processprocess and and sharedshared logicallogical namesnames

►►PROCIO$SDAPROCIO$SDA -- Show Show processprocess filefile IO IO counterscounters

►►SYM$SDA SYM$SDA -- Show Show processprocess symbolssymbols



Freeware Freeware ExamplesExamples

►►CLUE$SDA CLUE$SDA forfor OpenVMS VAXOpenVMS VAX

�� Supports OpenVMS VAX V5.5 up to V7.3Supports OpenVMS VAX V5.5 up to V7.3

�� ImplementsImplements a a subsetsubset of CLUE of CLUE commandscommands includingincluding

►►CLUE PROCESS/RECALLCLUE PROCESS/RECALL

►►CLUE PROCESS/LOGICALSCLUE PROCESS/LOGICALS

►►CLUE PROCESS/SYMBOLSCLUE PROCESS/SYMBOLS

�� ExamplesExamples: : CLUE$SDA_VAXCLUE$SDA_VAX

�� AuthorAuthor: Ferry : Ferry BolhBolháárr--NordenkampfNordenkampf



Lock Remaster Lock Remaster ExampleExample

►►SDA> SDA> cnxcnx start start trace/fac=lck/func=remastertrace/fac=lck/func=remaster

►►SDA> SDA> cnxcnx start start tracetrace
//fac=lck/fun=(RM_Req,RM_Completefac=lck/fun=(RM_Req,RM_Complete))

►►SDA> CNX SHOW TRACE/FULLSDA> CNX SHOW TRACE/FULL

►►To To viewview fullfull ResourceResource NamesNames, , dumpdump tracetrace
buffersbuffers: SDA> EXA TraceBuf;D8: SDA> EXA TraceBuf;D8

►► ExampleExample



SDA Extension NewsSDA Extension News

►►FC PERFORMANCE FC PERFORMANCE availableavailable in I64 V8.2in I64 V8.2--11

►►FC SHOW RING/FULL FC SHOW RING/FULL decoderdecoder addedadded in in 
VMS732_FIBRE_SCSIVMS732_FIBRE_SCSI--V0800, V0800, 
VMS82I_FIBRE_SCSIVMS82I_FIBRE_SCSI--V0200V0200

►►FLT START TRACE FLT START TRACE crashcrash fix in VMS82I_SYSfix in VMS82I_SYS--
V0200 and VMS821I_SYSV0200 and VMS821I_SYS--V0200V0200



OpenVMS SDA OpenVMS SDA ExtensionsExtensions

►►WhatWhat areare SDA SDA ExtensionsExtensions ??

►►OpenVMS OpenVMS ExamplesExamples

►►Freeware Freeware ExamplesExamples

QuestionsQuestions ??
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