How Access Stores Queries — Part 2
Design vs SQL View

URL: https://isladogs.co.uk/explaining-queries-2/

The first part of this article explained how Access stores query information using
the MSysQueries system table

In this article, | will explain how Access retrieves the last saved view (design view/SQL
view) information for future use

1. Introduction

Almost all types of query can be created / edited in Design View or SQL View according to user
preference.

However, Union / Data Definition / Passthrough query types are SQL-specific i.e. SQL view ONLY

When a query is opened, it will ALWAYS open in its last saved view — Design or SQL view.
BUT where does Access store this information for the next time of use?

The obvious place might appear to be the query default view property.
However, in recent Access versions (2013 onwards) , there is only one option — Datasheet view.

* X
Property Sheet
| Selection type: Query Properties
| General
Description
Default View t}
Record Locks M
ODEBC Timeout 60
Filter
COrder By
Max Records
Crientation Left-to-Right
Subdatasheet Mame
Link Child Fields
Link Master Fields
Subdatasheet Height Ocm
Subdatasheet Expanded Mo
Filter On Load Mo
Order By On Load Yes

NOTE: Older versions of Access (up to 2010) had two other options — Pivot Table & Pivot Chart

Property Sheet X
Selection type: Query Properties

General

Description

Default View

Output All Fields Datasheet

Top Values PivotTable

Unique Values PivotChart

Unigque Records Mo

Source Database [current]

Source Cannect Str
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However, in all versions, the default view property refers to the view used when the query is run.

The last saved view used in query development must be stored somewhere else . . .
Over the years, | have never seen any explanation of how this is done.

However, | noticed something unexpected when | was researching the first part of this article
The MSysQueries table data is different depending on whether a SELECT query is opened in design
view or SQL view. For example:

Design View SQL View

The SQL view is identical except it has 2 fewer records with the following items OMITTED:
e Attribute 1 - Flag = 1 (SELECT)
e Attribute 3 — Flag = 0 (No special attributes)

This pattern is repeated for other SELECT queries e.g. LEFT join

Design View SQL View

aaaaaa

However, if the SELECT query uses options such as DISTINCT / TOP / PERCENT / UNION then
Attribute 3 <> 0. In such cases, the MSysQueries data retains the Attribute 3 record in SQL view.



For example, a SELECT TOP PERCENT query

Design View SQL View

no 7R semen

These differences seemed an unlikely explanation for the last saved view information.
Indeed, it appeared to be rather strange behaviour at first sight.
However, | now think it does make sense

To understand why, create a new query and go to SQL view without adding a table.
The SQL window shows this:

ﬁj Query7 - ] £
SELECT:

Until now, | had always assumed this was done just to help users start writing the query.
However, perhaps that’s not the case.

Access won't let you save that empty query in SQL view so you can’t yet view the MSysQueries
records.

However, you can go to design view and save that query. The design window will of course be blank



T Quen? - [u] x - %
i Property Sheet
i Selection type: Query Properties
General
Description
Default View Dtasheet
v Gutput All Fields No
« o » Top Values Al
Unique Values No
a Unigue Records No
2 " Source Database (current)
Source Connect Str
Record Locks No Locks
O O m] O Recardset Type Dynaset
ODEC Timeout 60
o Filter
5 Order By
Max Records
Orientation Left-to-Right
Subdatasheet Name
Link Child Fields
Link Master Fields
Subdatasheet Height Oem
Subdatasheet Expanded  No
Filter On Load No
Order By On Load Ves
B qyMsysQueries - o x
Name -¥| Attribute - | Flag - Expression - Namel - Name2 -
Query7? 0 0
Query7 1 1
Query7? 3 0
Query7 255
Record: 4 < [1ofd | b M S Filtered | Search

Notice the records for attributes 1 & 3

Still in design view, alter the property sheet as follows:
e Unique values = Yes
e  Output All Fields = Yes
e TopValues=5

The query design window will still be blank but the MSysQueries data has changed:

= Quen7 - ] X v X
5 Cuery Property Sheet
i Selection type: Query Properties
General
L SOLV
s 50l View Description
Default View Datasheet
. v Output All Fields Yes
] £3  Show Table.. ~ Top Values 5
Ty Parameters... Unique Values Yes ”
) Unique Records o
Field: v Bl QueryType 0 Source Database (current)
Table: SOl Specific  » Source Connect Str
Sort: Record Locks No Locks
Show: O O Relationships... Recordset Type Dynaset
Tt ODEC Timeout 60
- Propertis... . e
Close Order By
90 = L Max Records
Orientation Left-to-Right
Subdatasheet Name
Link Child Fields
Link Master Fields
Subdatasheet Height 0cm
Subdatasheet Expanded  No
Filter On Load No
Order By On Load Yes
B qryMSysQueries - 0 ®
Name | Attribute ~| Flag - Expression - Namel - Name2 -
Query? o 0
Query? 1 1
Query? 3 19 5
Query?7 255
Record: 4 < 1ofd4 | b M S Filtered | [Search

In SQL view we now see this:



= Query7 - a x
SELECT DISTINCTTOP 5% ~

B qryMSysQueries - ] *

Name -7 | Attribute ~ | Flag - Expression - Namel - Name2
Query7 0 0
Query7 E 19 5
Query7 255

Record: 4 43073 " S¢ Filtered | search

The values entered in the property sheet are of course shown in the SQL window but once again the
record for Attribute 1 is missing. In this case, Attribute 3 is shown as its Flag is non-zero

So it would appear that Access omits the Attribute 1 Flag = 1 record as SELECT is added by default
in SQL view.

Similarly it omits Attribute3 Flag = 0 as that Flag value indicates the default SQL and doesn’t need
to be altered

What about other types of query? APPEND / UPDATE / DELETE / MAKE TABLE

Attribute 1 will have Flag >1 and will be shown.
Where Attribute 3 = 0 it is again omitted.

For example, a simple UPDATE query:

Design View SQL View

Once again, the MSysQueries data is different when saved in each of the views

However, for an action query which does include options such as Unique Records = Yes
(DISTINCTROW), the MSysQueries records are IDENTICAL.

For example , a DELETE DISTINCTROW query:



Design View SQL View

Conclusion:
Access is NOT using the MSysQueries records to determine the last saved view

I've checked the query definition properties and there are none which store this information.

Nevertheless, this information must be stored as part of the query itself so the next place to look at
are the four Lv fields in the MSysObjects table: Lv, LvModule, LvExtra & LvProp

All 4 fields are OLE Object datatype.
Where the fields contain data, Access shows this as Long binary data

For queries, data is stored in the LvProp and LvExtra fields ONLY

B qryMSysQueryObjects — ] *
Name -1 Type -~ Flags - Lv - LvExtra - | LvModule - LvProp - -
gryAppendCars| 5 64 Long binary data Long binary data
gryAppendValues 5 64 Long binary data Long binary data
gryCarColoursCount 5 0 Long binary data Long binary data
gryCars g 0 Long binary data Long binary data
gryCarsCrosstab 5 16 Long binary data Long binary data
gryCarsFiltered 5 0 Long binary data Long binary data
gryCurrenciesALL 5 0 Long binary data Long binary data
gryCurrencyExchangelNNER g 0 Long binary data Long binary data
gryCurrencyExchangelNNERFiltered 5 0 Long binary data Long binary data
gryCurrencyExchangelEFT 5 0 Long binary data Long binary data
gryDeleteUnusedCurrencies 5 32 Long binary data Long binary data
gryDistinctVehicles g 0 Long binary data Long binary data
gryMemao 5 0 Long binary data Long binary data
gryMeterReadingsNonEquiJoin 5 0 Long binary data Long binary data
qryMSysQueries 5 0 Long binary data Long binary data
gryMSysQueryObjects 5 0 Long binary data Long binary data
gryParameters 5 0 Long binary data Long binary data
gryTop25%Cars 5 0 Long binary data Long binary data
gryUpdateCarsPrice 5 48 Long binary data Long binary data
Record: M < 10f26 | » ¥ Search

It is possible to view this long binary data e.g. by exporting the data to text files
The screenshots below show the contents of the LvExtra & LvProp fields for a very simple SELECT
query saved in design view and again in SQL view



SQL View

Design View
B gryCurrenciesalL - o X
2
tblCurrencies [ ]
T
CurrengyCode
Currency
v
< e »
Field: |tbiCurrencies.” |+ A
Table: | thiCurrencies .
Sort:
Show O O O
Criteria:
a
File Edit Format
i 22zzazza 1oz §t GYFITIIT
- V2R tblCurrencies
Ln1, Col 1 100%  Unix (LF) ANSI
7 WProp.xt - Notepad - o
File Edit Format View Help
JR2 10 €lAggregateTypelGUIDIRecordLockslODBCTA
meoutlMaxRecordslRecordsetTypeaFilterlOrde
rBylorderByOnlOrientationlNameMaplDefaultVi
ewlFilterOnLoadlOrderByOnlLoadlTotalsRouwlDOL
I[PublishToWebs8 I[8& tblCurrencies.IDa 1 0§56
I$ tblCurrencies.*a [ 1§55 i 10
m < 000 mo 0 1 100 10 ull¢nb--NE@I 501
a0 1
I OO z Or
jul] <a-HviVM, Wo%+1éa olu¥oh=3@ tblCurrencies
A 0 1
Ln1, Col1 100%  Unix (LF) AnSI

X

EJvs— - o -

SELECT thiCumencies.” -
FROM thiCurrencies;

L SLTTTTTETTITH ( 1 &

I

1§ q 7@ tblCurrencies
v
In1,Col1 100%  Unix (LF) NSl
IProp tet - Notepad - o *
File Edt Formot View Help
MRz 1l €lAggregateTyp

meoutlMaxRecor sl
rBylOrderByonior
ewlFilterOnlLo ]
IPublishToWeb
I$ tblCurrencie
W o< 1010 o1
. ]
1 D1 : Dr
MW <B-HETH, WB%HES

a0

Ln1, Cal 1

100%  Unix (LF) ans|

Even for a simple query, the information is hard to read.
However, there do appear to be differences in the LvExtra field

More complex queries contain additional information in these fields and are even harder to

decipher.

However, there is an easier approach. We can use Application.SaveAsText to save the entire query

to a text file in both design & SQL views

The text file output can be quite long but the differences between the two query views are obvious

from the first line

For example, using the same simple SELECT query as above:

SQL View

Design View
Operation =1 -
Option =8

Begin InputTables

| Name ="tblCurrencies”

End

Begin OutputColumns

y  Expression ="tblCurrencies.*"
{End

|dbBoolean "ReturnsRecords
,dbInteger "ODBCTimeout"
" dbByte "RecordsetType”
‘ dbBoclean "OrderByO:
! dbByte “Orientation”
!dbByte "DefaultView"
idbBinary "GUID" = Begin
| ex75d9a26edec696dea3fBeboesFfad207
4 End
| dbBoolean "FilterOnLoad”
{dbBoolean "OrderByOnLoa
| dbBoolean “TotalsRew" ="@
dbLongBinary "DOL" = Begin
BxBaccBe55000080003ce3b7487687ddadB25715252b17ebe 300000000 6fcasfd |

&x573d 2006c00430075007200720065006e006300 ,
600000 ,
{End
{dbByte “PublishTobeb” ="1"
|Begin
i Begin
dbText "Name” ="tblCurres
dblong "AggregateType”
End |
Begin
dbText “Name" ="tblCurrencies.*"
dblong "AggregateType" ="-1"
End i

Ln1, Col1 100%  Windows (CRLF)  UTF-16LE

7 qryCurrenciesALLSGLtxt - Notepad
File Edit Format View Help
kibMemo "SQL" ="SELECT tblCurrencies.*\@15\012FROM tblCurrencies;\015\012"
dbMemo "Connect™” =""
dbBoolean "ReturnsRecords
dbInteger "ODBCTimeout" =
dbByte "RecordsetType”
dbBoolean "OrderByOn
dbByte "Orientation” =
dbByte "DefaultView" ="2"
dbBinary "GUID" = Begin
ax75d9a26ede96964ea3fs0boesTF2d207

End
dbBoolean "FilterOnLoad
dbBoolean "OrderByOnLoad
dbBoolean "TotalsRow" ="0
dbLongBinary "DOL" = Begin
Ox0accBe55000000003ce3b7487687dd4d825715252b17ebe300000000T6fcasfta
0x573de5408000000000000000740062006c00430075007 2007 200650062006 300
5007

200008 ,

x5

End
dbByte "PublishToWeb" ="1"
Begin
Begin
dbText
dblong
End
Begin
dbText
dbLong
End

"Name" ="tblCurrencies.ID"
"AggregateType" ="-1"

“Name® ="tblCurrencies.*"
"AggregateType” ="-1"

Ln 1, Col 1 100%  Windows (CRLF) UTF-16LE




In design view, the first 2 lines ALWAYS correspond to the Flag values for Attributes 1 and 3
e Operation = 1 corresponds to Attribute 1 Flag = 1 (SELECT)
e Option = 0 corresponds to Attribute 3 Flag = 0 (no special options)

The rest of the file contains info about . . .

In SQL view, the first item ALWAYS starts with dbMemo (long text datatype) followed by the query
sqQL

The rest of the file contains info about . . .

Here’s another example. This time for a crosstab query:

Design View SQL View

gryCarsCrosstabDesign tut - Notepad - o x £
Fle Edt Format View Help File Edit Format View Help
peeration =6 = dbMemo "SQL" ="TRANSFORM Count(gryCars.Colour) AS CountOfColour\@15\@12SELECT ~

aryCars.Manufactu”
"rer, gryCars.Year\@15\@12FROM gryCars\@15\@12WHERE (((qryCars.Manufacturer)=

Option =@
Where ="(((qryCars.Manufacturer)=\"BMW\" Or (qryCars.Manufacturer)=\"Audi\"})"
Begin InputTables

Nane ="gryCars” \"BM"
End "W\" Or (agryCars.Manufacturer)=\"Audi\"))\@15\@12GROUP BY gryCars.Manufacturer,
Begin OutputColumns q"
Expression ="gryCars.Manufacturer” “"ryCars.Year\815\@120RDER BY gryCars.Manufacturer, gryCars.Year\@15\@12PIVOT
Grouplevel aryc”
Expression ="gryCars.Year” "ars.Model;\015\012"
Grouplevel =2 dbMemo "Connect" "

Expression ="gryCars.Model" "
Grouplevel =1 dbBoolean "ReturnsRecords

Alias ="Count0OfColour™ dbInteger "ODBCTimeout"
Expression ="Count(gryCars.Colour)” dbByte "RecordsetType"
End dbByte "Orientation”

|Begin ordersy dbByte "DefaultView"

| Expression ="gryCars.Manufacturer” dbBinary "GUID" = Begin

| Flag =0 . . 0x79035e91fdb2934ca2462dd4308c6069
Expression ="gryCars.Year' End

| Flag -e

dbLongBinary "DOL" = Begin
©x0accBe5500000000eb7903c94dFF774dbf767dccTB477adagoROOERRdda7 67T
©x8cdde5400000000000000000710072007900430061007 2007 300000000000000
6x08adBc@1ccbbcfBObBbbCFAARLeFddA70700000079035e91fdb2934ca2462ddd

End
Begin Groups
Expression ="gryCars.Manufacturer”
Grouplevel =2

Expression ="gryCars.Year” ©x388c606943006T007500620074004F00660043006 FO06 C006 0075007 2000000

Grouplevel =2 ©x0000000085421485c81addeb275ce32268940a5070000002b7983c94dFF774d

Expression ="qryCars.Hodel 0xbf767dccf@477ad=430067B06c006F00750072000000000000003191FF81a8a06

Ead Grouplevel =1 0x8e479915cf8cbfe192c607000000:b7903c94dFF774dbf767dccfo477adadded

" “ . e . 0x61006c00750066006100630674007500720065007 200000000000000533acbae
dbBoolean "ReturnsRecords"” ="-1

FUET e ©x5499c442ac3c4ed431280F0007000000eb7 903 cI4dFF774dbF767dccFo477ada

8x59006500610072000000000000005b2f5b080f1b954d9c1670fa7 cac03880700
0x0000eb7903c94df f774dbf767dccfO477adadd00s fOO640065006 cOOOO000000

Ln1, Col1 100%  Windows (CRLF) UTF-16 LE

Conclusion
To get the last saved view we just need to read the first line of the query when output to a text file.

The screenshot shows a form listing all queries together with the query type, last saved view and
last saved date information



=l qryMSysQueryObjects - [m] *
Query Info

Double click the Query Name to view the query results /run the action query.

Double click the Last Saved View to open in that view. The form will update automatically if the saved view is changed.

Query Name Query Type Last Saved View Last Saved Date
qryAppendCars Append Design 08/08/2022 10:39:05
qryAppendvalues Append saL 08/08,/2022 09:39:29
gryCarColoursCount Select Design 06/08/2022 20:45:21
qgryCars Select Design 08/08/2022 09:33:07
gryCarsCrosstab Crosstab Design 08/08/2022 09:33:07
gryCarsFiltered Select saL 06/08/2022 11:37:45
gryCurrenciesALL Select Dasign 08/08/2022 10:45:34
gryCurrencyExchangelNNER Select Design 08/08/2022 10:46:11
gryCurrencyExchangelNNERFiltered Select Design 08/08/2022 10:3%:37
gryCurrencyExchangelEFT Select Design 08/08/2022 10:44:11
gryDeleteUnusedCurrencies Delete saL 07/08/2022 21:51:40
gryDistinctVehicles Select Design 08/08/2022 10:43:27
gryMemo Select Design 07/08/2022 10:15:41
gryMeterReadingsNonEquiloin Select saL 31/07/2022 12:24:49
qryMSysObjectsAnalysis Select Design 08/08/2022 02:10:11
gryMsysQueries Select Design 07/08/2022 21:49:38
gryMSysQueryObjects Select saL 08/08/2022 10:42:04
gryNoTable Select Design 08/08/2022 00:06:40
gryParameters Select saL 07/08/2022 10:13:15
grySelectalias Select Design 08/08/2022 00:02:22
grySelectDistinct Select Dasign 08/08/2022 00:03:16
qryTop25%Cars Select Design 07/08/2022 09:38:47
gryUnion Union saL 08/08/2022 00:01:34
gryUpdateCarsPrice Update Design 07/08/2022 21:44:44
Record: 4 4 8of 24 L] 1 Search

The form is based on this query:

SELECT MSysObjects.Name AS QueryName, thlSysObjectTypes.SubType AS QueryType,
GetQueryLastSavedView([Name]) AS LastSavedView, GetDateLastUpdated([Name]) AS
LastSavedDate

FROM MSysObjects INNER JOIN tblSysObjectTypes ON (MSysObjects.Flags =
tblSysObjectTypes.Flags) AND (MSysObjects.Type = tbISysObjectTypes.Type)

WHERE (((MSysObijects.Flags)<>3) AND ((MSysObijects.Type)=5))

ORDER BY MSysObjects.Name;

The query uses the following to obtain this info:
e QueryType — obtained from table tbISysObjectTypes based on the Flags value in MSysObjects
e LastSavedView — obtained using the GetQueryLastSavedView function

This uses Application.SaveAsText to output the query to a text file (UTF-16 format)
It is then converted to ANSI format so VBA can read the first part of the file to identify it as
design view or SQL view



Function GetQueryLastSavedView(strQuery As String)
'save the query as a text file (UTF-16 format)
Application.SaveAsText acQuery, strQuery, CurrentProject.Path & "\qryUTF.txt"

‘convert the text file to ANSI format so it can be read using VBA
UTF16toANSI CurrentProject.Path & "\qryUTF.txt", CurrentProject.Path & "\qryANSI.txt"

‘get the first 11 characters of the ANSI text file
Select Case Left(ReadTextFile(CurrentProject.Path & "\qryANSI.txt"), 11)

Case "Operation ="
GetQueryLastSavedView = "Design"

Case "dbMemo "'SQL"
GetQueryLastSavedView = "SQL"

Case Else
GetQueryLastSavedView = "--"

End Select

End Function

The code for the UTF16toANSI procedure used above is in module modQuerylnfo:

Option Compare Database
Option Explicit

Private Const adReadAll = -1

Private Const adSaveCreateOverWrite = 2
Private Const adTypeBinary = 1

Private Const adTypeText = 2

Private Const adWriteChar =0

Dim strText As String

€ o e e e e e e e e e e e S . S o S T S T —— ——— —————————— ———— —

'Adapted from code at https://stackoverflow.com/questions/5182102/vb6-vbscript-change-file-
encoding-to-ansi

Private Sub UTF16toANSI(ByVal UTF16FName, ByVal ANSIFName)

With CreateObject("ADODB.Stream')
.Open
.Type = adTypeBinary
.LoadFromFile UTF16FName
.Type = adTypeText
.Charset = "utf-16"
strText = .ReadText(adReadAll)
.Position =0
.SetEOS
.Charset ="_autodetect" 'Use current ANSI codepage.
WriteText strText, adWriteChar
.SaveToFile ANSIFName, adSaveCreateOverWrite
.Close

End With

End Sub



o LastSavedDate- — obtained using the GetDatelLastUpdated function:

Function GetDateLastUpdated(strQuery As String)
‘gets the last updated property as shown in the navigation pane

GetDateLastUpdated = CurrentDb.QueryDefs(strQuery).Properties("LastUpdated"™)

End Function

As the data will change over time, all the above fields are obtained at runtime
Obtaining all this info took a fraction of a second.

As an experiment | ran the above query on a very large FE database for schools with 1582 queries.
It took about 12 seconds to open the query & move to the last record indicating the query had

completed

Future Plans:

| hope to use the information in these two articles to display the SQL, design view and results for a

selected query on the same form

The aim is to create something like this (similar to SQL Server Management Studio):

g

Query Viewer

Query Name

sqaL

qryCarsFiltered

Query Type |Select

SELECT DISTINCT tblCars.Manufacturer, tblCars.Year, tblCarsModel.Model, tblCarsColour.Colour, tblCarsPrice.Price FROM ({tblCars INNER JOIN
tblCarsModel ON tblCars.ID = tblCarsModel.ID) INNER JOIN tblCarsColour ON tblCarsModel.ID = tblCarsColour.1D) INNER JOIN tblCarsPrice ON
tblCarsColour.ID = tblCarsPrice.|D WHERE (({tblCars.Manufacturer)="Ford') AND ({tblCars.Year)=2007} AND ({tblCarsModel.Model)="Altima'} AND
{(tblCarsColour.Colour)="Orange'});

MSysQueries Example : Version 2.0

Design
B gryCarsFiered [w) 'Y
-
thiCars thIC arsMladel thiCarsColour thiCarsPrice ]
Two — 1 MocelD T Colouip P PriceiD
Manutacturer = 0 B o
fear Model Colour Price
-
4 I
Field: |Manufacturer  [] Year Maodel Colour Price s
Table: | thiCars thiCars bICarsModel thiCarsColour thlCarsPrice '
Sort:
Show: (%] %) & %] 1%} (| (m]
Critena: | “Ford”™ 2007 “Altima Orange”
on:
Results
Manufacturer - Year - Madel - Colour - Price -
Ford 2007 Altima Orange £18,972.73
Ford 2007 Altima Orange £21,822.70
Ford 2007 Altima Orange £23,555.72
Ford 2007 Altima Orange £24,699.91
Record: M« 1of4 | » M 52 Search

Colin Riddington
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