Case-Sensitive Operations in 4th Dimension

By David Adams
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Pay Special Attention to XML Names
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<?x1l version="1.0" encoding="UTF-8"?>

<customer>

</Customer>
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String, BLOB, and Array Comparison Test Screen

YV T NT = F_R=2ZE, 7SI, BLOB, SUFHIESIN & L CHEEREZ $ 52 L DTS
A E T 2= ABRHEENTOET,

e06 Object Comparison Screen

} Strings { BLOBs T String Arrays ]

Define Sample Text
Paste or type in comparison text or use the objects below to create samples.

Style [ Identical %) Length 1000 ( Build )

Base Text Comparison Text

daaaaaaaaadadaaadaaaaaaaaaaaaaaaaaaaaaaaa daaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa
daaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa dadaaaaaaaaaaaaaaaaaaadaaaaaaaaaaaaaaaa

daaaaaaaaaaaaaaaaaaaaadaaaaaaaaaaaaaaaa daaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa
daaaaaaaaadaaaaadaaaaaaaaaaaaaaaaaaaaaaaa daaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa
dadaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa dadaaaaaaaaaaaaaaaaaaadaaaadaaaaaaaaaaa
daaaaaaaaaaaaaaaaaaaaadaaaaaaaaaaaaaaaa aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaam
daaaaadaaaaaaaadaaaaaaaaaaaaaaaaaaaaaaaa . daaaaaaaaadaaaaaaaaaaaaaaaaaaaaaaaaaaaaa
aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa * aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa *
v v

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA AAAAAAAAAAAAAAAAAAAAAAAAA
1,000 character(s) 1,000 character(s)
Compare Samples

Speed Mode  Faster, but uses more RAM m

( Compare ) ( Compare by Pointer ) ( Compare Objects ) ( Run All )

Comparing: Two strings with 1,000 character(s) each.
Speed mode: Faster, but uses more RAM.
Running: Interpreted. (Note: This code is meant to be used compiled.)
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Please run this application in compiled mode. @
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Speed Mode and Performance Considerations
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Comparing Strings and Text

Compare Character Values, Not Characters
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Ascii("a")=Ascii("A")

Sample Implementation

AN WS T, r—=At o7 o TRAHICERT 2013, ERROY 7 VOB T,
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C_LONGINT($base_length)
C_LONGINT($index)
C_BOOLEAN($continue)
$base_length:=Length($baseString_t)
$index:=1 = Strings are not empty, based on a test performed before this code
fragment.
C_LONGINT($base_ascii)
C_LONGINT($comparison_ascii)
$continue:=True
$stringsAreEqual_b:=True
While ($continue)
$base_ascii: =Ascii($baseString_t[[$index]])
$comparison_ascii: =Ascii($comparisonString_t[[$index]])
If ($base_ascii=$comparison_ascii) ° Equal: continue examination
$index:=$index+1 ° Set counter for next character in string
If ($index>$base_length) ° The counter is now larger than the string,
therefore we should stop.
$continue:=False
End if
Else * Not equal: stop examination
$stringsAreEqual_b:=False
$continue:=False
End if
End while



String Comparison Routines Provided
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CS_AlphasAreEqual
CS_AlphasAreEqual (Text; Text) ->Boolean
CS_AlphasAreEqual (Base text;Comparison text)
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If (CS_AlphasAreEqual([Customer]Name;Old([Customer]Name))
" The name has changed

Else
* The name has not changed.

End if

CS_AlphasAreEqual_Pointer

CS_AlphasAreEqual_Pointer (Pointer; Pointer;Longint) ->Boolean

CS_AlphasAreEqual_Pointer (->Base text;->Comparison text;{Speed mode})
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C_TEXT($oldName_text)

$oldName_text: =0Id([Customer]Name)

If (CS_AlphasAreEqual_Pointer(->[Customer]Name;->$oldName_text)
" The name has changed

Else
* The name has not changed.

End if
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Comparing BLOBs

Why Compare BLOBs
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Sample Implementation
CS_BlobsAreEqual v —F > O —THHRD a2 — RiE, 57=>0 BLOB % i3 2 Jiik % 4
FELCTWET,

C_LONGINT($index)
C_BOOLEAN($continue)
$index:=0 ° Bytes in a BLOB are numbered from 0, not 1. (Strings are numbered
from 1.)
$continue:=True
$blobsAreEqual_b:=True
While ($continue)
If ($1{sindex}=%$2{$index}) ° Compare bytes directly.
$index:=$index+1 ° Set counter for next character in string
If ($index=$base_length)  The counteris now larger than the string so stop.
$continue:=False
" Notice that the test is = $base_length because BLOBs are numbered from
0.
' So, if we had a BLOB of 1 byte, the first time through the While loop, the
counter
" is set to 0 before the comparison and 1 after the comparison. 1 = the
second physical
" byte. There isn't a 2nd byte, so the loop should finish.
End if
Else ° Bytes are not equal.
$blobsAreEqual_b:=False
$continue:=False
End if
End while
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BLOB Comparison Routines Provided
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CS_BlobsAreEqual
CS_BlobsAreEqual (BLOB; BLOB) ->Boolean
CS_BlobsAreEqual (Base BLOB;Comparison BLOB)
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If (CS_BlobsAreEqual(IncomingData_blob;[Sample_Data]BLOB)

* The incoming value is a duplicate of the BLOB stored in this record.
Else

* The incoming value is different from the BLOB stored in this record.
End if

CS_BlobsAreEqual_Pointer
CS_BlobsAreEqual_Pointer (Pointer; Pointer;Longint) ->Boolean

CS_BlobsAreEqual_Pointer (->Base BLOB;->Comparison BLOB;{Speed mode})
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If (CS_BlobsAreEqual_Pointer(->IncomingData_blob;->[Sample_Data]BLOB)
* The incoming value is a duplicate of the BLOB stored in this record.
Else
* The incoming value is different from the BLOB stored in this record.
End if
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Comparing String/Text Arrays
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CS_ArraysAreEqual_Pointer (Pointer; Pointer;Longint) ->Boolean
CS_ArraysAreEqual_Pointer (->Base array;->Comparison array;{Speed mode})
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General Comparison Routine
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oo TnET, V —FrDRT A= FRDOLEEY TT,

CS_ContentsAreEqual_Pointer (Pointer; Pointer;Longint) ->Boolean
CS_ContentsAreEqual_Pointer (->Base value;->Comparison value;{Speed mode})
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Case-Sensitive String/Text Array Utilities

P TNT —E R, KX TFENLFERBT H/3—2 3 »OFind in arrayls L O
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CS_CountInAlphaArray_Pointer
CS_CountinAlphaArray_Pointer (Pointer; Pointer;Longint) ->Longint

CS_CountInAlphaArray_Pointer (->String/text array;->String/text value; {Starting

element})
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CS_FindInAlphaArray_Pointer
CS_FindInAlphaArray_Pointer (Pointer; Pointer;Longint) ->Longint

CS_FindInAlphaArray_Pointer (->Array;->Text value;{Starting element})
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DET MALBEDOFEINT A =2 EZEFTZLI2LY, BT H2EROMNELZIHFECEET,

Case-Sensitive Searching

CZETHEOHE AT L2 HEIZONTIm U TEE L, < DOT N v 3XRHWELZ vy
TWHDIE, r—Akr T4 TRIRBOHIETT, & ziE, 7—FX—=ZATXMLEH - 7=
D, KXFENXLFEXBT IR 2a—L2DORRAEWH> ZERHLIZNL LNERA, TDID
72854 . 4th Dimension®QUERY =~ o RIZEIEICHIEN H Y £, EEDOQUERYZ~ o K
I BAEFO=2FMNL bR —BOUKET 2D TERNNLTT, IHICFFa AL
fEENTOR2WEMEE LT, 7F A N7 04—V ROEFEIL, HDO80/3A ZIT RO *t5
589 TT, LENR->TIDRONEITZ, KXFLE/NLFOHEET TR, R\Wr ¥
A2 POPNTEE L TNDANZLE > THREICRDERTT, Yo INT—=F_XR=ZADT A |
AT 2= REWBLL o1, HRx RIRIRTIEIC OV TELRLET,
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NRT =< AEBENTWDH DI, $124D ServerZz AT 254, Ny a2 fEHT 5 HiE
TIMN, ZOMOT e —FIZbENEFEYZ2HAEB’H 0 £,

Search Speed Test Screen

P TNT = FR=2 L, ENENDOT I —FIZHONT, T A MNOBEHEET—FBNHE
SHTVET,

006 Case-Sensitive Search Speeds

Explanation

The sample data file includes around 4,000 records with unique text values broken into two data sets. One
data set consists of 500 records with short text values, while the other set consists of 3,360 records with
roughly 1K text values. In each case, the text value is based on a case-sensitively unique word, shown in the
result rows. Select a data set and the number of records to test and press Run.

Data set | 500 records with very short text values ?] Valuesto find 10 | Run )
Results

All times are in milliseconds (1/1000ths of a second). Exactly 1 record should always be found.

Word QUERY BY FORMULA  Found CS_QueryTextField Found ASCII Blocks Found Hashes Found
aback 1,424 1 1,224 1 101 1 49 1
ABACK 1,169 1 1,149 1 70 1 38 1
abase 1,146 1 1,163 1 67 1 39 1
ABASE 1,171 1 1,162 1 73 1 35 1
abate 1,155 1 1,197 1 70 1 37 1
ABATE 1,238 1 1,152 1 78 1 29 1
abbey 1,174 1 1,160 1 78 1 37 1
ABBEY 1,166 1 1,161 1 79 1 46 1
abhor 1,164 1 1,190 1 74 1 43 1
ABHOR 1,179 1 1,157 1 81 1 27 1
Average 1,198.6 A 77.1 38.0

Please run this application in compiled mode.



TANMHEETIE, 7AMT =2y NEMBRTOHEOKMEBEST DN TEET, 7 A ME
RICEHLBEEOEBMNHHDOT, BHEOT A NEFETL TSN, TANEETTDHE,
MBHFHEZLICI VB TRDLEFERMEE y FLEELVa— FORBFERENET, T X b
MOTF—42TiE, La— REIINLT IR 51397 T, oA T — 2 IEBHMNICZED L S 72
LD TNET, N7 —v P RAEFARTZ DO THILEX, =731 LE— T, 4D Server
THEMA 2B THNIE4D ServerTT A hEFITLTLEEN,

AFRIR DR TR T 1EZ el kiat L7-1%. 4th Dimension £4D ServerliZB T AEEDEWIZHOW
THim CETR, 77V 75— a2 A ICE>THROVDOERHAZ LICHEA TE 9,

QUERY BY FORMULA

4th Dimension CRILF &/ FE IR L THRE LIZWEE, b o & b DIZQUERY BY
FORMULAzZz~ > REfEHT 5 H1ETT,

QUERY BY FORMULA([Sample_Data]; CS_AlphasAreEqual ([Sample_Data]Text;$v
alueToMatch_text))

FREDOa— FITIELSEELET 2, &R Z LIZQUERY BY FORMULAIZIEFIZEW & WD

R HY E9, 4D ServerTIIFFIZE 5 T, 7 —FOMEHOD L > T, Mo FHikE T
BAfE a0 LEERS BRI 22000 £9, toORBREZMHERLONLIAEICATPEEL L D,

Replacing QUERY BY FORMULA with Custom Code

EFPOQUERY BY FORMULA = — KX, HifilcCS_AlphasAreEqual 7 —7 /L D% L a— R
EHEBLTWAICBEERA, YT NT —2_X—2 2%, ZhekiEibLizAY vy RTHD
QueryTextField’3 & £ TWET,

CS_QueryTextField (->[Sample_Data]Text; $valueToMatch_text;)

A Yy ROWERZREEXENT 2 EROE I b D720 £,

ROV a— REZE2ZITID 72 DI ZEOHAERRSY 2 e/

JED L a— RE S ZRYNZFEAIA T
B9 57 % A - OEZEEAN Gt A Te



For(7 % A MRS DK ERDEIZ O X)
If(ER DIE=FR T 5 H)
L a— RS i R OBLSINITIEN
End if
End for
EROBSINDE LY v a v EER

QUERY BY FORMULA & [F] U4 A L TWAIZHBD 5T, FATHRICIT R X RERH Y £77,
F— & OFEFEIZ L W £7972%, 4th Dimension T/ZQUERY BY FORMULA L ¥ &, 7237203 < . 4D
ServerTIZHfli7/eT 2 N T55-81{FDHEENH Y £,

@it CS_AlphasAreEqualiZ, AEVOHHEZMZ D7-OICFEMZ LN TVET,
FTRTCO L a— FEESNICHEAATRDVIZ, 256 2 — R OFHAIAATNET,

COEIFLEIECTRET LI ENATESTL L 9,

Storing Additional Data to Optimize Searches

QUERY BY FORMULA ¥ X T8 CS_QueryTextField OFf| 1%, BANRFHE T, HHDHTF R
N7 4 =NV RICEATEEZ2ETT, EHRDHET -~ 2A%RODLOTHILUL, ML
T2 EROXTRET DLW HiEbH Y £3, ElT 57 —#I1X. 4 7 v 7 A QUERY
MEATTE, REDPORXLFLNXLFEXNT DL THILT, MTHHEOEEA, =
ST TAX =T my s BERT D HEE Ny v a BERT 2 HIECONWTERLET,

Working with ASCII Blocks

T =2 DR E LT NI, CFOFEE L XA L7220 4th DimensionDEfEA [ElkET 2 2 & A2
TEET, TAXF =T 0y 732D DOHEERIETT, Demo_ConvertTextToAsciiBlock
Ay R, 7X¥AMDEEVEZTA¥X—T 0y ZIZEHT 52— RNTY, /2L xiE, abck
57 —#1%, 067098099 &\ 9 D LFFIZ A L £ 77, 4th Dimensionifabck ABCOE
VVEHIBI L ER A, 097098099 £ 065066067 THIUXXABIT 5 &9 DT T, BIITH
X, 7AF¥F—7nm v 7 LFind in arrayzfilaabt s 2 STk o T, MR < RCF L/
FERMTHZENTEET, L, BEOT =X IO TUIEODOHERH Y £,



s TAF—TmyZIFmHOTFARMEID L 3HERY. ZORIE 16 KX BASE64 7 LA
HEHT 22 LICE o TERLEMTE D,

4D Server ®4 . CS_QueryTextField LLED A — K7 v 7 i3F 5720,

o TXANATOTAF =Ty JIFA T v I ARENTER,

. DT —ENEHINLTNCT A —T 0y 7 bEHFTLHILERD D,

. La— R7F =& A XN FEE 4452725, tDTF A 10000 A FEEZ D K
9 ThhiE, BLOB A L7 TEAe b 72Ru,

TOLEEESRHD LTV, TAXF—T Ry 7ICk5HET, BREE#R-T LW T e
—F O RLTVWEITT, ol X XML OEFRA N 1000 fhBGREINTT — 2 X—2ARH
D, ZELI XML CESLSOAP V 7 =X MRZED Y A M Lo THRGEE NS & LET, A ¥ —
N7 w7 TT AR —Ta v b LziH & AE L TBIFIE, FIndin array 26/ L T3 117
72 XML OERLZHRIET D2 ENTEET, ZOHE, WAL LAY —F a— KFIAETHY |
AVETVEE—RTho THIEFITHSLHT L LNTEET,

Using Stored Hashes

RIXFENLFEREN L TREEFATTL2HEL LT, FFTEALTHDLIDOR, AR Ay
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