4D Advanced Debugging Techniques - Part 2

By Hugo Fournier, Technical Support Manager, 4D, Inc.
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What if 4D cannot help?
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Advanced Debugging Part 2 - Logging

Introduction
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Pattern Recognition

0777 ANE, N = ERETOBRICEOMREREE L £, DINIEEERITY

Handle Creation. Errhp: 135853116
Handle Creation. Errhp: 135890816
Handle Creation. Errhp: 135888944 <- U —7
Handle Free. Errhp: 135890816
Handle Free. Errhp: 135853116
Handle Creation. Errhp: 136015956
Handle Creation. Errhp: 136014084 <- UV —7
Handle Free. Errhp: 136015956
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Detecting Problems Related to Timing/Synchronization
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PID<6> (0)Start Factorial of: <>n = 20

PID<7> <>n Ofi% 4 |24
PID<6> (0)Before:

FLCLE-T7=
test_Factorial( 4 )

DIZETEE. ..

PID<6> (1) Method Start: test_Factorial
PID<6> (1) Before: test_Factorial( 3 )
PID<6> (2) Method Start: test_Factorial
PID<6> (2) Before: test_Factorial( 2 )
PID<6> (3) Method Start: test_Factorial
PID<6> (3) Before: test_Factorial( 1)
PID<6> (4) Method Start: test_Factorial
PID<6> (4) test_Factorial done!
PID<6> (4) Method End: test_Factorial
PID<6> (3) After: 2:=test_Factorial( 1)
PID<6> (3) Method End: test_Factorial
PID<6> (2) After: 6:=test_Factorial( 2 )
PID<6> (2) Method End: test_Factorial
PID<6> (1) After: 24:=test_Factorial( 3)
PID<6> (1) Method End: test_Factorial

PID<6> (0)After: 24:=test_Factorial( 4)
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Interpreted vs. Compiled
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4D Logger 2004-1 Component Reference
ZOT 7 =H)/— MRS LTS 4D Logger 2004-1 =2 R—x > M(LLF. Logger)
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Important General Notes

ZDk® s v arTliE, Loggers B LZBRICEB LIZEARa 7 MZOWTHBA L £,

Stack Level

FRy T Ay —=ou 7 TiE, LIFLIE T2Z v 27 70 —4] EWolangHEn£7,
AUR—F L Fa—RTE, AR [RAZ v 7 L) LWHRBITERLTWVET, A
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PID<1> (0)Method Start: OD Execute SQL

PID<1> (1) Method Start: OCI_Exist_Login

PID<1> (1) Method End: OCI_Exist_Login

PID<1> (1) Method Start: OD Create cursor

PID<1> (2) Method Start: OCI_Exist_Login

PID<1> (2) Method End: OCI_Exist_Login

PID<1> (2) Before: OCIHandleAlloc( 129735744; 0; ...

PID<1> (2) After: 0:=0CIHandleAlloc( 129735744, 129796272; ...
PID<1> (1) Method End: OD Create cursor

PID<1> (0)Method End: OD Execute SQL
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What Gets Logged?
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Log_a_message(*Before: OCIHandleAlloc( 129735744; 0)")
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Functions:
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PID<7> (3) Before: test_Factorial( 2 )

PID<7> (4) Before: test_Factorial( 1)
PID<7> (5) test_Factorial done!
PID<7> (4) After: 2:=test_Factorial( 1)

PID<7> (3) After: 6:=test_Factorial( 2 )
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PID<1> (2) Method Start: OCI_Exist_Cursor
PID<1> (2) Method End: OCI_Exist_Cursor
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Messages with stack level:
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PID<1> (3) Message: Foo
PID<1> (4) Message: BarP



PID<1> (5) Message: Baz
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What Parameter Types Are Supported?
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Debug Log Monitor Process
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Debug Log Files
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Internal Members and Methods
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A Y > R : DL_LOGFILE_NEW
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TI7HNIDT Ny Tuar 77y ANAE, WOLD BB TWET

Log Created MM-DD-YYYY hh_mm_ss.txt

A » K :DL_Tool_ParamToString
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EBEZDT XA MUD/T A—%78 DL_Log_FunctionBefore (CIESNT=HE. 77 A V&2
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A v K :DL_Constants_@

DL_Constants_ ERROR, DL_Constants_OFF i L' DL_Constants_ON * ~ v Ni%, T
DEIMEALTLIEE Y, 2O X IEAIZ L= DIX, 4DK# Y Y — A TH A X LNEHEE
T DX BERICERD L S R b ORENTE, 2 —7 nt 2ZH(<>DL_K_ERROR,
<>DL_K_OFF, <>DL_K_ON)IZXT A EEDT 7R EZH I ENTE B0 TT, ifMlx
BIMLELDR, WTNDORAY Y FET7 T TICLDEFVATLATEHELEHNLET,
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4D Logger 2004-1 Command Reference

ZokrvaE, Logger AR =R b DAav L R 77 LA RF 2 AL FTT,

Themes

Logger ® X YV v KiZ, L FOF —~< T E SN TWET, (BHFERT —<IcxtE LT ET,)
DL_Constants

RO L5 DN A Y v FTF, BRI B EET 7 & AR S LT EE A,
DL_Flag

77T VAT LHRDAY v FTT,

DL_Get / DL_Set

AL Ry N CEATAEROEEBREFITEGT T A7 DDA Y v RT3, BHICHT 5
BT 7 AR STV EE A,

DL_LOGFILE

0777 A CER LIZ A Y v RTT,

DL_Log

B EEEHTEDOA Y v KT,

DL_Monitor

Bl 7 m b 2AOBMG, 51k, RECERLIZAY v FTY,

DL_Tool

AT R v SBEHEIT—ATHRETEARNA Y v B DFE D 3 K—x b 2SN
WHEH LTS A Yy KT,

Methods
Ko A2 ML, T8 v 2RO E»LMEICSHD A Y v ROBFBRIZTNED N TWET,
FOMDA Y RIZHOWTIE, V—AaA—ROaRAy hNIEBRBLTLIE SN,

B, TRTOaryR—xr A Yy NZiZ, EITEHHBIOAHR AT A—FOEH N
A~y A a X NPTV ET,

DL_Constants_ERROR
<>DL_K_ERROR DfiZ KL £7,
DL_Constants_OFF

<>DL_K OFF OfEZ K LE7,



DL_Constants_ON
<>DL_K _ON DfeziK L £9,

DL_Flag_Create

LTy a7 7 EERLET,

DL_Flag_Delete

BT Ny ra 777 72 R LET,

DL_Flag_State

TRy Ia 77 7OEESZRT HDIEHN LET, KI5 EIL. DL_Constants_ON %
721Z DL_CONSTANTS_OFF T9., 77 V7 MFELRWEE . H D WMo TRERH 5
%4 . DL_Constants_ERROR i X1 E 97,

DL_Flag_TurnOff

v/ 75 7% OFFIZERELET,

DL_Flag_TurnOn

s 75 7% 0ONIZERELET,

DL_Get_LogFileName

AL baZTrANDT 7 ANLERLET, NI E~Y 7+ 20 L ThET,
DL_Get_LogFilePath

AL baZTrANDT 7 ANNALZRLET, HEICE~ 7+ 2L THET,
DL_Get_LogLimit

T—=AATTHRRT7 7 AN B E2RLET,

DL_Get_LogSizeLimit

0777 ANDERRT 7 AN A X 2B LET,

DL_INIT

AV R—=R NBERT LA =T n e AEKEPET S5 A Y v R T, RIS, B
BIIALZ = T o7 AYy ROPTEITTLHIIICLTLEZESN, 2O DL_@ A Y » R,
ZDORAYy REFETLERIMERTHETT,

DL_LOGFILE_DELETECURRENT

ALy b Z 7y ANARHBIVUTHIBRLET, Eid : v 7 7 7 A AT S E T A, %t
orZiMjavy KL, FAAOHBRe 77 7 A VICESHENET, n 7 77 A VA EEET
51213 DL_LOGFILE_NEW #3317 LT E &30,

DL_LOGFILE_NEW

BTy ANLEERLET,, hitor 7Ha~vr Fid il s A2 EHLET,
Ay REFET LR TIRATMIPRESNLIIETTHY . 77 A MIfER SV EE A,



DL_Log_FunctionAfter
A=)V LIEBABOFEITRET LI L2 BRI o0 7 Ay =2 T2 720IEMLET,
(EfL: ZORFETERVEDH DA~ FERIORA Y v FEBEBELIFATHET, )
A=V

PID<7rt 2 ID> (A% v 7 L)L) After: ReturnVal:=P%4 (p1;p2;...;pn)
PL..ZBEICES NN T A —H,
DL_Log_FunctionBefore
B ZFAT LIS L LI L2 ERT O A=V 2 M NT 270N L E7,
A=Y oEA

PID<7rmt 2 ID> (A% v 27 L)L) Before: ¥4 (pl;p2;...;pn)
PL..FBEICES NN T A —H,
DL_Log_Message
AT E TR 7 Ay =V 2 M T DO L 7,
DL_Log_MessageNoStack
TuovAIDMETRES A v —VEH AT HDICHALET,
A=Y

PID<7mtRXID> AvE—¥
DL_Log_MessageWithStack
TrERAIDAZ T L AT MEPETR I A=V NT DO LET,
A=Y

PID<7ut A ID> (AX v 7 LX) £ T b Avk—V
DL_Log_MethodEnd
AV ROFETEERT 207 Ayt —VE2HNT 520 LET,
AvE—YoRA

PID<7ut A ID> (AH¥ v 7 L)L) 425> Method End: x Y v K4
DL_Log_MethodStart
Ay ROBMEBEWRT 207 A v —U2MNhT 270l LET,
AvE—YoEA

PID<7ut&RAID> (A¥ v 7 L~UL) A7k Method Start: AV v K4



DL_Log_ProcedureAfter
TR =V NPT LI Z2BRT 207 Ay —U a2 T 570 LET,
(R : CORFCILEVHEDOEVNIv Y RETr sy — Uy EIEATHET, )
A=V

PID<7'mtERXID> (A& v 7 L)L) After: 7wmi—Y x4 (pl;p2;...;pn)
PlL.Z7 vy — U R I ZEINTZRT A—F,
DL_Log_ProcedureBefore
Ty =V ET LI LI EE®RT O S Ay =V R T OO LET,
A=K

PID<7'mrtERXID> (A% v 7 L) Before: v —T x4 (pl;p2;...;pn)
PlL.Z7 vy — U R ZEINTZRT A—F,

DL_Monitor_Start

0y 7y ANEERL, RWEILSCTT — A 7357 nt A% EH L £,
DL_Monitor_Stop

Bt 7 0 A2 570 EM L E£9, WA v =7 o e AEHOEEEE LET,

DL_Set_LogFilePath

0777 ANVORETNRAERET DD LET, 7740 bRRE, =7+ ¥
(Temporary folder B4 i v &) T,

DL_Set_LogLimit

0777 ANDERT 7 ANBERET DOIEHLET, 7740 FOFIL6 TT,
DL_Set_LogSizeLimit

0777 ANVDRRYARERETDHEDIHEMLET, RRYAXZELLLR T 7 AV
T—=hATINET, T 7N FDYA XL 500KB T,

ZDOfho Logger A Y v KX, av R R—3x> hONETHEAIND O TT, AR EHRIL,
KAV ROY—Aa— RZRBENTHET

DL_Tool_CheckFlagArrays
DL_Tool_CreateLogFile
DL_Tool_Error
DL_Tool_FormatLogFilePath
DL_TOOL_LOGFILE_ARCHIVE
DL_Tool_LogMessage
DL_Tool_MonitorLog



DL_Tool_ParamCountAlert
DL_Tool_ParamToString
DL_Tool_StackDecrease

DL_Tool_StackIncrease



4D Logger 2004-1 Installation Procedures

4D Logger 2004-1 Offifizix, 4D 2004 NLE T,

Installing the 4D Logger component
1. ¥ —#~X—=2% 4D Insider THI & £,
2. VKRR P A= a2 —DA A M=)V HEHEERLET,

@ 4DInsider 7710 WE 91vEY Y- |EPLEEVI
JOINT
=]

YA~ BH...

3. 4D Logger 2004-1.4CP 2> R—3% > OB 2 EE L S RX 27 U v 7 LET,

fA<
[«T») [= H]II] [~ Component [0
% 4D Logge...004-1.RSR
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1EH B

X176 KB
YERLH © 06.8.18
ZWH06.9.11

FRI A NS (Frven) ElH)

4, aUR—=FL FDA A M—APRET L6 4D Insider Z# T L £,

5. 7—XX—R% 4D TR £,

6. A > KDL_INIT % On Startup 7—4%X—Z A Y v K, HDHWIAX— T v 7HED
—EzENL £,

7.4D =T LET,

8. AX— KT v T NETINDLOICAD #HEEH L TTF —F_X—R&HxET,

(B AT v 7 OB DL_INIT ZFITL CHENEFA, )



Using the 4D Logger Component
Basic Usage
AR NAEEE R AT OIE, FRICREEZT D2 LR, TSIRT 74V FORETTA
v a7 arviR— NEBWRDH 2 LN TE, DL_Log 7—~D X Vv REFETTIUX,
n R EShES, & 2E. ok H7=a— T THello World!] &wWwomr 7 A yt—v
nHASNET

DL_Log_Message(“Hello World!”)
By 7y ANORELEETHIZIE, DL.Set 7—~ DAY v REFTLTIEE N :
s BT T 7ANORFESEHT
o RETIRT T A NOEKRE
. 0777y ANET —HATT DRI 7 ANHAX
0 Z AT v 20BN X OYEIEIZIE . DL_Monitor 7—~ D A Y v R&EFEITL T EEW,
BT me 22 fE kT 25 L, 77 ANY A ABRERRSREL R DO THEENLETT,

In-Depth DL_Log Examples
DLLog 7—~®Da~y RiZiX, KA VX TEEONRTA—FEELET, =& xiE, XFHRO
T A= TWOEABRH Y ZOFEHE v JIZFET 2546 IROFLBTIIWITERA,

DL_Log_FunctionBefore("someFunction";" = 725285 % XF51")

someFunction ("XXFHRIDRNT A —HxM)
TR, n—INVEKEES L THEERA X TELTIEI N .

C_TEXT($debug_StringLiteral)
$debug_Stringliteral:="w 7|28k % CF5"
DL_Log_FunctionBefore("someFunction";->%$debug_StringLiteral)

someFunction ("XXFHRIDRNT A —HxM)

07RO LFHNENRT A= L LTAY y FIZET LI RGER. bR AT
FHA, BTT Ny 7 a—FERETDHLEIEENRELENLTT, LxiE, kKOoa—F
FHEVRWHITIEHY $EA -



C_TEXT($debug_StringLiteral)
$debug_StringlLiteral:="w 7|2 @8kt % 355"
DL _Log_FunctionBefore("someFunction";->%$debug_StringLiteral)

someFunction ($debug_StringLiteral)

ZFVTFNADa— RIZIEFE2DTRNT, TRy ara—R2BEMT5XL5mAX AL
FIEO0, % Ta— RERETDHEXIIHTT, (EBEIIE, 2 7IZREEHT 53075 A2 TE
FTL, 7T—FXN—RIN—Ra—F 4 U7 LRWEINENTL LI, )

BrEToHrLE2DLEEX, T Ay ala— RekEa A N THRRTLHERNTLL D ¢
"Begin Debug Code BIOCK--==-=========--cmooommomooooo oo
DL_Log_FunctionStart(Current method name)

"End Debug Code BloCk--========mm-mmmmm oo oo oo

FRyya— KT 0y s Z iea AL bl S OB &R 57 6, %T(E e xE 15—
B R—RP RS AL T)a— FERELEVEE LE VT 50ONESICRY £,

Function example:

Z—PFH AL KT BEATUTOa— K&34T

C_LONGINT($in; $result)

$in:=1
DL_Log_FunctionBefore("test_Factorial";->3$in)
$result: = test_Factorial($in)

DL_Log_FunctionAfter(->$result;"test_Factorial";->3$in)

0777 AMIREEHSND A v =T

PID<1> (0)Before: test_Factorial( 1)
PID<1> (0)After: 1:=test_Factorial( 1)



Procedure example:

=PI AL AT R ATUTOa— K&FT
C_LONGINT($foo)

$foo:=100
DL_Log_ProcedureBefore("Some_Procedure";->$f00)
Some_Procedure($foo)
DL_Log_ProcedureAfter(Some_Procedure";->$f00)

0777 AMIRRESND A v E—T

PID<1> (0)Before: Some_Procedure ( 100)
PID<1> (0)After: Some_Procedure ( 100 )

Method example:

2= H AL LT mE A TEITENT SomeMethod A Y v RTUUTF O 22— R %47
DL_Log_MethodStart(Current method name)

AV RO a— RAK

DL_Log_MethodEnd(Current method name)

0777 AMIREHSND A v E—T

PID<1> (0)Method Start: SomeMethod
PID<1> (0)Method End: SomeMethod

Messages with stack level example:

=P P AL LT R TIITINTFHIFAIA Y » RO S5[EIHOETRHIZLLT O 22— R & J47:

DL _Log_MessageWithStack(Current method name+" donel!l")

0777 AMIREEHSND A v =T

PID<1> (5) test_Factorial done!



Messages without stack level example:

=PI AL AT R ATLUTOa— K&EFT

DL_Log_MessageNoStack("Begin test!")

0777 AMIREHSND A v E—T

PID<1> Begin test!

Messages with no extra formatting example:
WY RGP CUL T D 3 — R & FAT

DL_Log_Message("Hello World!")

0777 AMIRRESND A v E—T

Hello World!

Using Log Flags (DL_Flag examples)
FLwe 777 7 ERLES. (774 Milk ON TF) :

DL_Flag_Create("MyFlag!")

777 %a— FORTHEMALTe 7D &G 5 J5ik

If (DL_Flag_State("MyFlag!")=DL_Constants_ON)

End if

0 7 DORFEZ TR 5 72012 DL_Constants & A Y v NIZEHDO L S 1IN STV L RICHE
LTLEEW, (77 7 ORI ON, OFF %7-1% ERROR T, )

75 7% OFF (29 % 7% .

DL_Flag_TurnOFF("MyFlag!")



77 7 zilbRY 5 5k

DL_Flag_Delete("MyFlag!")

BEDOT7 T TEMENT D2 LIF EARBPHDTL L D0 ROPIETIE, 77 7% 2 i,
R L. —H3E@ROr 7 MG EROT Ny a7 26l d 2720 L TinEd

C_LONGINT(LogCodeFlag;LogMessFlag)
C_TEXT($p1l)

LogCodeFlag:="Log Code"
LogMessFlag:="Log Messages"
$p1l:="MESSAGE =~ R|Z{ET /T A—% "

If (DL_Flag_State(LogMessFlag)=DL_Constants_ON)
DL_Log_MessageWithStack("fE#i: BHES OO, ")
End if

If (DL_Flag_State(LogCodeFlag)=DL_Constants_ON)
DL_Log_ProcedureBefore("MESSAGE";->$p1l)
End if

MESSAGE($p1)

Log Messages 7 7 7 7% OFF Thiud, EHFADOr VTS £t A, Log Code 77 7'M
OFF ThiuX, Efra—Fou i shEtA, TXe v 37 7 72 8ETHZ LIk
V., ;SN LHr 7 OMBEAZERT L ENTEET,

Putting it all together

T =) — MRS LTS VT — 2 X—Z(Logger_Test.4DB)i%, X Tohnr
THIAY v REFATTLHLa—RBEFENLTVWET, hERT—FX—=X(BELLL U R—3F
YEDIEINREV)TTN, TNTOEENT A FTE DX ICHKFFSNTHET,

A Final Word

4D Logger = AR—F 2 hTIEHI NR—=TE TRV DL H Y £, Be2p Y —Aa— KR
LI THWDEOT, HRICEDLETHRIEELTLEEY, 71 vy "B AL—X|Za—
REBEETED LD, FEFMAR X2 X2 FENERT D 72DICEINhbitE Lz,



