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Purpose and scope

* This material is a presentation-oriented short class plus references,
introducing the internals of the S*Pattern Configuration Wizard:

* Internal architecture and technologies
* Overall query flows

e Database M-Code samples

* VBA control code samples

* Including both the Pattern Configuration Process and the Model Consistency
Detection Process.

* Listing of detailed documentation resources and references.
* Some diagnostic guidance hints.

* This introductory class is intended to fit into a two-hour time slot; detailed
expertise must be gained over a longer period of practice and study.



Assumed background and roles

e Referring to the diagram on the next slide, . . .

* This class is aimed primarily for systems engineering “Tooling Admins” (software
maintainer specialists and tooling administrators).

* The class may also be audited by individuals who want to obtain general awareness
of how internal technologies of the Configuration Wizard are harnessed to produce
the capabilities of the Configuration Wizard.

* |t is assumed that primary class attendees already have this background:
* Significant personal experience in the use and operation of the Configuration Wizard.
* General awareness of the internal nature of RDBMS technologies similar to SQL.

* Personal experience with MS M-code and Excel VBA and their development
environments are not required for this class, but will become mandatory for those who
seek to maintain or modify the internal Configuration Wizard software.
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Configuration Wizard V1.16.16 Level 1
Microsoft Excel 2021 Internal Architecture

Architecture and technologies

* The Level 1 decomposition architecture includes

these underlying information technologies:

* MS Excel® VBA overall Wizard flow of control
programs, interacting with the Wizard user and
Invoking M-Code queries.

\

Configuration Wizard Control Software

(MS Excel® VBA Code)

!

Configuration Wizard
RDBMS Processing (Query) Software -

(MS Power Query® M-Code)

Environment \\ o
AN

\
\

OR

MS Excel® Applicati

i
I

Configuration W% —_—
RDBMS TableiJ “““““ -

 MS Power Query® RDBMS queries, in M-Code, accessing the RDBMS Tables, and
providing high performance RDBMS “JOIN” algorithms central to core rule-based
|

Pattern Con
* Internal RDBMS tables, managed by M-Code queries.

guration and difference detection Model Consistency Analysis algorithms.

* MS Excel® I|11)Iays a hosting role for the above--the Configuration Wizard is not primarily

a “spreads

eet”, but is an MS packaging providing Power Query, Tables, and VBA.

e High productivity Integrated Development Environments (IDEs) for both VBA and M-
Code are included, making program-level development / testing / debug efficient.

* At a higher level, the Confi%uration Wizard is based on pattern-based MBSE

technology, including the S*Metamodel.




Documentation resources—built in and external

* There are detailed Level 2 flow diagrams.

* The VBA flow control source code is heavily commented and built-in accessible.
 The RDBMS Queries M-Code source is heavily commented and built-in accessible .
* The Wizard has a built-in External Interface Specification

* Excel VBA and its IDE are well documented by MS online and other resources

* MS M-Code and its IDE are well documented by MS online and other resources

* There is a User’s Guide to the use of the Configuration Wizard

* The S*Metamodel is documented formally and by educational materials

* There is a formal mapping from S*MTM to SysML, documented.

* There is a user’s Guide to Cameo Systems Modeler support for MBSE Patterns

e See the References and Attachments |, Il, and Il



The S*Pattern Configuration Process: Flow and Code Sample Walk-Through
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RDBMS JOINS Directly Fit the Configuration Process

_ o Table Columns
« RDBMS “JOIN” operations create a new table from two existing i
tables. 3
o
* The resulting JOINED table:

* May have more or fewer rows than the input tables.
* May have more or fewer columns than the input tables.
* May be empty.

Table 1 Table 2

e There are different types of JOINSs:

e OUTER JOINs: Creates a table whose rows come from every combination of
rows of both Table 1 and Table 2. (“Pair Permutations”)

* INNER JOINs: Creates a table whose rows comes from only combinations of Join of Tables 1 and 2

Table 1 and Table 2 rows that meet some joint criteria, such as equality of
some of their column values. (“Projections”)

* ANTI JOINs: Creates a table whose content comes only from rows in one
table that are not found in the other table. (“Distinctions”)
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So, INNER JOIN is an excellent implementation of the S*Pattern
Configuration Algorithm

L . . _

Fearwre | __FPK__| Tnteraction PR = Configuration Rules: S e Das Compon Riles Table :

Part of an S*Pattern n Role RPK Des Comp | DCPKRule | m
| |

Configured Interactions are the JOIN of
[Populated Features & FPKs] with [Feature-
Interaction Configuration Rules],

Configured Roles are the JOIN of [Populated
Interactions & IPKs] with [Interaction-Role
Configuration Rules],

Configured Design Components are the JOIN
of [Populated Roles] with [Role-Design
Component Configuration Rules], etc.

RDBMS JOIN algorithms “at scale” also have decades of optimization of speed, parallelization,
etc., in COTS RDBMS systems (ORACLE, MS SQL SERVER, MS POWER QUERY, etc.)

Use of JOIN as the central technology of the Configuration Wizard puts it in the mainstream
of information technology.
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Nature of Joins compared to Vector Spaces

* INNER JOINS can also be understood as
vector space projections into subspaces.

e This is a powerful way to understand the
S*Pattern Configuration process as it is
expressed by INNER JOINS to populate
specific models.

* Understanding distance between
inconsistent MBSE models in a metric
space is also part of this mathematical
perspective.

* Although outside the scope of this class,
the related ideas are described further
in this reference.

INCOSE
NP

International Council on Systems Engineering
A better world through a systems approach

Vector Spaces, Projections, Patterns: i
Support for MBSE, Learning, and Trust ¥

---------

Bill Schindel
schindel@ictt.com

4 INCOSE International Symposium 2025 | Ottawa, Canada
Copyright 2025, W. D. Schindel, Permission for use granted to INCOSE

https://www.omgwiki.org/MBSE/lib/exe/fetch.php?media=mbs

e:patterns:is2025 fellows 27 july v1.2.1.pdf
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Overview of the software implementation

e S*Pattern Configuration Process: VBA control and M-Code gueries

* S*Models Inconsistency Detection Process: VBA control and M-Code queries
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Output File Writer Output File Writer Output File Writer Output File Writer Output File Writer

{

Control Program
Output File Writer
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| Ints_Output_to_Too r_Inter_Rel_to_Tool
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| Ft
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Popd Interactions
and IPKs.csv
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Relats.csv
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VBA Control Program Controlling Overall Flow Leading to Queries

__ RefreshAndProgress "1D Popd Ftr FPKA FPKV", RowID, ColID, "1D Confgd Feature Population Gend:"

RefreshAndProgress "Merge 1 Table", RowlID, ColID, "Group 1 Interactions Populated:"
RefreshAndProgress "Merge 2 Table", RowlID, ColID, "Group 2 Interactions Populated:"
RefreshAndProgress "Selected Ftrs with No FPK", RowID, ColID, "Group 3 Interactions Populated:" ' Merge 3

_ RefreshAndProgress "Append 1 Table", RowlID, ColID, "Combined Interactions Populated:"

RefreshAndProgress "IO 7 1-D Popd Features and PKVs", RowID, ColID, "Popd Ftrs Sheet Generated:" 'R1216
RefreshAndProgress "IO 8 Popd Interactions and IPKs", RowlID, ColID, "Popd Intrcns Sheet Generated:" 'R1222
RefreshAndProgress "IO 9 Popd Feature-Intera Relats", RowlID, ColID, "Popd Ftr-Ints Sheet Generated:" 'R1223

RefreshAndProgress "IO 10 Popd Ftrs, Att Values", RowlD, ColID, "Popd Ftr Att Values Sheet Generated:" 'R1215
RefreshAndProgress "IO 11 Popd Feature PK Values", RowlID, ColID, "Popd Ftr PK Values Sheet Generated:" ' 1D Popd
RefreshAndProgress "Populated Roles, RPKs, Others", RowlID, ColID, "Popd Roles , RPKs, Others Generated:"

------------ NS5 lles and RPKs", RowID, ColID, "IO 12 Popd Roles Sheet Generated:"
| | ||e Attribute Vals", RowlID, ColID, 'f““““h““-“*‘-“‘-""""“':
(%ergel Ftran? Merge2 (fergef'—“f“"a“h') |erctn Role Relats", RowID, CollD,i L
FPK Match Pttrn ANY@ No FPK " " g R1222_Gen_Configd_ R1223 Gen _Configd_ :
qwrements ROWID CO“D 102 Ints_Output_to_Tool Ftr_Inter_Rel_to_Tool :

et et ey ettt pul oy o 21

Selected Ftrs With
No FPK

" RowID, ColID, "Popd Des Info G}

Y Y

MergelTatg MergeZTatﬂ
}ES Compons" ROW|D CO“D "I1O !_5 PO[{IosPopd Interactloj P|1 109 Popd FeatureJ :
|
|
1

Append1—Add and IPKs Intera Relats
les Comp Att Vals", RowlID, CollD I

|NTERACTI|e Des Cmp Relats", RowlID, CoIID|




VBA Control Program Directly Invoking a Single Query and Logging Progress

Sub RefreshAndProgress(SheetName, LogRowID, LogColID, Message)

On Error GoTo QueryErrorl 'Detect and trap errors in DB Table queries in what follows

ThisWorkbook.Worksheets(SheetName).ListObjects(1).QueryTable.BackgroundQuery = False

If Not ThisWorkbook.Worksheets(SheetName).ListObjects(1).DataBodyRange Is Nothing Then
ThisWorkbook.Worksheets(SheetName).ListObjects(1).DataBodyRange.ClearContents 'Clear previous content of table, in case

query fails

End If

ThisWorkbook.Worksheets(SheetName).ListObjects(1).QueryTable.Refresh ' Perform a query; see separate query code

Set LstObj = ThisWorkbook.Sheets(SheetName).ListObjects(1) ' Retrieve the quantity of objects in the query table

numb = LstObj.ListRows.Count ' This is the quantity of objects, retrieved for logging

ProgressLog LogRowID, LogColID, Message, numb ' Generate progress log entry for this query

GoTo ExitRefresh

QueryErrorl: ProgressLog LogRowID, LogColID, ("***ERROR: " & Message), 0 ' Log error message

ExitRefresh: On Error GoTo O ' Clear query error trapping

End Sub



M-Code Query “Merge 1”: Inner Join to populate Interactions from Exact
Matchup of |Populated Features & FPK Values] versus [Feature-Interaction Rules]

Merg 61 Display Option

1 ."‘l."’ra'.l.."r."lr;'.l.a'll’.".l."’r,-'lf.'ll’."lra".,-'lf.’"l."’ra’lf."r."lr;'.l.."l’.".l."'ra’lf."‘l."lra'.;."r."lr."’ra’lf.".l."lra'.;."r."lr."’ra’l.’.".l."’ra'.l.."r."lra'.l-a'lf."‘l."’ra’l"."f."lr;'.;)lf.".l."’r,-'lf."l’."lra'.l.."r.’"l."’ra’lf.".l."lr;'.l.."l’."lr."’ra’lf.".l."’ra'j."r."lr."’r
2/
3 // Query to populate interactions for configured model from configured features.
4/ This query is for the subset in which the FPK wvalue matches an explicit value in a configuration rule.
5 /Y See other gueries for *ANY* wild card case.
6 [/
T ST TR E L E L d i di i firdriddfddifdrditdritdtidditdritiiitiriirifes
8 /f
9 // Perfor inner join of populated interactions of configured model with feature-interations configuration rules from pattern
1@ Jj/ The join match is on the concatenated combination of feature name and FPK value
1/
12 let
13 Source = Table.Nestedloin(#"1D Populated FTR, FPKA, FPKV", {"Ftr-FPKV"}, #"Accepted Cleaned Expanded Ftr-Int Rule Tbl", {"Ftr-FPKV"}, “Accepted Cleaned Expanded Ftr-Int Rule Tbl", JeoinKind.Inner),
14 #"Expanded Accepted Cleaned Expanded Ftr-Int Rule Thl"™ = Table.ExpandTableColumn(Source, "Accepted Cleaned Expanded Ftr-Int Rule Tbl", {"Interaction Mame", "Interaction PK Rule"}, {"Interaction Name",
"Interaction PK Rule"}),
15 f/
16 // Remove blank and error rows. e . . T T . . S T . T T T . T — ———
17/ |
13 #"Removed Errors™ = Table.RemoveRowsWithErrors(#"Expanded Accepted Cleaned Expanded Ftr-Int Rule Tbl", {“"Feature Name"}), ! 1
19 #"Removed Blank Rows" = Table.SelectRows(#"Removed Errors”, each not List.IsEmpty(lList.RemoveMatchingItems(Record.FieldValues({ ), {"", null} 1
20 in LR T BN \, I
21 #"Removed Blank Rows” : { ergel—Ftr an Merge2-- erge3—Ftr Match, :
L | FPK Match Pttrn ; FANY* FP No FPK i
I ! ! R { !
1l ‘ Mergel Taﬂ IMerge2 Taﬂ Selected Ftrs With 1
il 1 No FPK 1
] S Ryt 4 1
: ‘
*ANY* IPK Relats 1
i

INTERACTII
i

1
121

----—’_--------i-l




M-Code Query “Merge 2”: Inner Join to populate Interactions from Matchup of [Populated

Features & FPK Values] versus [Feature-Interaction Rules with FPK Rule=*ANY* |
Merge’Z Display Options ~ |

']_ .".l .l,.‘;r' Il,l’ ."'r,";f".".l."lrf"."r."lr,"’.f# ,,"l _."r,;"’ Il,l’ l.,-';." Il.l’ I / ,’"’.-"l l,,'r-".-" j." ,"ll,a'r-".-" "’.-"l ],.'J,-"Il,l’ l.,I‘J.."J’." ,,"l_-"r_."f Il,l’l.;';.""’.".’.n’ ],.‘J_." Il,l’ ."F;"; Il.l’ "l." ,’"’.a"l,."r l.'l,l’ :'l.. / ,,"l ! ,r "".-' l..'f:"

2/

3 J// Query for second type of interaction population from feature population.

a4 Jf This type is for FPK Value confguration rule of *ANY*, for which case

5 M the only matching necessary between the populated features and the

6 // configuration rules is that the feature name matches--no need to check FPK value.

7/

8 ,."l _."r;". l,l’ ,."r,"l.,"f.u"l_-"r,"f,-'r.r'r,"’.,"f ,."l .l,.'j." l,l’ .n"r;"l. l.l’ .n’ /! f.".l.n’ ,f'r"l l,l’lf l..'f." ,."ll."r;" -'f,-"rl" J’ll’.ll.ll" ,.".l,l’ l.,I‘;.f-"." ,."l_-"r_."f .'ll’.l'lff.l-)’.f-'l.l .l,.‘f." l,l’ .n’l‘;"; l.l’ ,."l_-" "’,."l f l.ll,l’ 'r." J_." ,."l /i J "r." l,.'f."

R

1@ f/ Form inner join of populated features and configuration rules, in which

11 /7 the match criteria is limited to the feature name

12 /7

13 let

14 Source = Table.NestedJoin(#"1D Populated FTR, FPKA, FPKV", {"Feature Name"}, #"Accepted Cleanad Expanded Ftr-Int Rule Tbl", {"Feature Name"}, "Accepted Cleaned Expanded Ftr-Int Rule Tbl", JoinKind.Inner),

15 #"Expanded Accepted Cleaned Expanded Ftr-Int Rule Tbhl1l" = Table.ExpandTableColumn({Source, “"Accepted Cleaned Expanded Ftr-Int Rule Tbhl", {"FPK Value", "Interaction MName", "Interaction PK Rule"}, {"FPK

Value.1", "Interaction Name“, “Interaction PK Rule"}),

16 //

17 // Filter our all rows except for those with FPK Value configuration rule of *ANY* |----- S e e N

8 /7 K 1

19 #"Filtered Rows"™ = Table.SelectRows(#"Expanded Accepted Cleansed Expanded Ftr-Int Rule Tbl1l™, each ([FPK Value.l] = "*ANY*")), i - i

/7 7 aaTel [l

;? :f': Remove unneeded output columns. : ) : { ) :

22 ,f:f I @ergel—Ftr an Cflerge D djerge?,—Ftr Matc@ I

23 #"Removed Columns” = Table.RemoveColumns(#"Filtered Rows™,{"FPK Value.1"}) L FPK Match Pttr NANY* No FPK |

24 in : ! | 1 :

25 #"Removed Columns”
i ‘ Mergel Table | | Merge2 TaJ i Eald Ftrs L i
I No FPK 1
1 == 1
Ir- Appendl—Add :
1 *ANY* IPK Relats 1
| i
] INTERACT!
| — i
| i
1 1
| 122
Il------------ ----—’_--------i-l




Merge3

Chowo~wounbwne

e
[T

15
16
17
18
19
20
21
22
23
24
25

26
27
28
29
3e
31
32
33
34
35
36
37
38
39

[Features with no FPK Attribute] versus [Feature-Interaction Rules]

Query to form third set of populated interactions from populated features and pattern rules.
This third set is for features that do not have any FPK attribute, so therefore
do not have any conditional rule other than feature-interaction pair appears in
the configuration rules. And,the user must have entered “"yes" to populate feature.

LTI E PP L LR T TR T iiiiitii

17
/!

I
let

I/
I/
I/

I/
I/
I/

I/

I/

I/
I/
!/

in

Begin with user-selected entries in 2-D feature population form; assure text type data; remove unneeded cols

Source = Excel.CurrentWorkbook(){[Name="Generate_ 2D Ftr_Pop_Selection_Form_2"]}[Content],

#"Changed Type" = Table.TransformColumnTypes(Source,{{"Feature Configuration Rule", type text}, {"Feature Name”, type text}, {"Feature Attribute”, type text}, {"Feature PK Att Value.l", type text}, {"Feature
PK Att Value.2", type text}, {"Feature PK Att Value.3", type text}, {"Feature PK Att Value.4", type text}, {"Feature PK Att Value.5", type text}, {"Feature PK Att Value.6", type text}, {"Feature PK Att
Value.7", type text}, {"Feature PK Att Value.8", type text}, {"Feature PK Att Value.9", type text}, {"Feature PK Att Value.1®", type text}, {"Feature PK Att Value.ll", type text}, {"Feature PK Att
Value.12", type text}, {"Feature PK Att Value.13", type text}, {"Feature PK Att Value.l4", type text}, {"Feature PK Att Value.1l5", type text}, {"Feature PK Att Value.l6", type text}, {"Feature PK Att
Value.17", type text}, {"Feature PK Att Value.18", type any}, {"Feature PK Att Value.19", type any}, {"Feature PK Att Value.28", type any}, {"Feature PK Att Value.21", type any}, {"Feature PK Att
Value.22", type any}, {"Feature PK Att Value.23", type any}, {"Feature PK Att Value.24", type any}, {"Feature PK Att Value.25", type any}, {"Feature PK Att Value.26", type any}, {"Feature PK Att
Value.27", type any}, {"Feature PK Att Value.28", type any}, {"Feature PK Att Value.29", type any}, {"Feature PK Att Value.38", type any}, {"Feature PK Att Value.31", type any}, {"Populate? Yes/No", type
text}, {"Selection 1", type text}, {"Selection 2", type text}, {"Selection 3", type text}, {"Selection 4", type text}, {"Selection 5", type text}, {"Selection 6", type text}, {"Selection 7", type text},
{"Selection 8", type text}, {"Selection 9", type text}, {"Selection 18", type text}, {"Selection 11", type text}, {"Selection 12", type text}, {"Selection 13", type text}, {"Selection 14", type text},
{"Selection 15", type text}, {"Selection 16", type text}, {"Selection 17", type any}, {"Selection 18", type any}, {"Selection 19", type any}, {"Selection 28", type any}, {"Selection 21", type any},
{"Selection 22", type any}, {"Selection 23", type any}, {"Selection 24", type any}, {"Selection 25", type any}, {"Selection 26", type any}, {"Selection 27", type any}, {"Selection 28", type any},
{"Selection 29", type any}, {"Selection 38", type any}, {"Selection 31", type any}}),

#"Removed Other Columns™ = Table.SelectColumns(#"Changed Type",{"Populate? Yes/No", "Feature Name", "Feature Attribute"}),

Select features which have no FPK attribute and for which pattern user indicated "Yes™ to populate

#"Filtered Rows" = Table.SelectRows(#"Removed Other Columns"”, each ([Feature Attribute] = null)),
#"Filtered Rowsl™ = Table.SelectRows(#"Filtered Rows™, each [#"Populate? Yes/No"] = "Yes"),

For remaining rows, use inner join to identify interactions to be populated

#"Merged Queries™ = Table.NestedJoin(#"Filtered Rowsl™, {"Feature Name"}, #"Accepted Cleaned Expanded Ftr-Int Rule Tbl", {"Feature Name"}, "Accepted Cleaned Expanded Ftr-Int Rule Tbl", JoinKind.Inner),
#"Expanded Accepted Cleaned Expanded Ftr-Int Rule Tbll™ = Table.ExpandTableColumn(#"Merged Queries”, "Accepted Cleaned Expanded Ftr-Int Rule Tbl", {"Interaction Mame", "Interaction PK Rule"}, {"Interaction

#"Reordered Columns™ = Table.ReorderColumns(#"Added Customl",{"Feature Name", "Feature Attribute”, "FPK Value", "Ftr-FPKV", "Interaction Name", "Interaction PK Rule"}),
#"Removed Blank Rows™ = Table.SelectRows(#"Reordered Columns”, each not List.IsEmpty(List.RemoveMatchingltems(Record.FieldValues{_), {"", null}))},
#"Removed Errors” = Table.RemoveRowsWithErrors(#"Removed Blank Rows™, {"Ftr-FPKV"})

Name", "Interaction PK Rule"}), e B e i
I i"' ————
Remove columns no longer needed; add cols for FPK Value and for concatenated string Ftr-FPKV I i ‘ :
ergel— Ftran ergeZ erge3—Ftr Match, I :
#"Removed Columns” = Table.RemoveColumns(#"Expanded Accepted Cleaned Expanded Ftr-Int Rule Tbll",{"Populate? Yes/No"}), PKManthm ANY* NoFPK I 1
#"Added Custom™ = Table.AddColumn(#"Removed Columns™, “FPK Value", each null}, I :
#"Added Customl” = Table.AddColumn(#"Added Custom”, "Ftr-FPKV", each null), Merge1 Table Me,geﬂ*b Selectneld:;:w“h !
© 1
I1
Reorder columns to align with multiple table combine that follows this query; remove blank and error rows Append1—hdd /] 1
*ANY* IPK R¥ats V) :
1

INTERACT:

IS N E—

1
1
1
L
1
1
1
1
1
r
I
1
i
1
1
i
#"Removed Errors” 1

M-Code Query “Merge 2”: Inner Join to populate Interactions from Matchup of
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The S*Models Inconsistency Detection Process: Flow and Code Sample Walk-Through
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!

Walk Through
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Anti-Joins and the Inconsistency Detection Algorithm

* In comparing two models for their consistency with each other, the Pattern
Configuration Wizard uses M-Code Anti-Joins.

* This rapidly detects content of either model that is not in the content of the
other model.

* It also provides information needed to calculate a “cosine distance between
the two models”.



VBA Control Program Controlling Overall Flow Leading to Queries

PHIe T ML IS PR U T IU U U e s T SIS ST W T IS M S I Ty T IS I LU ) MU M MU LI IS LI Sv st iey v v

' |
Sub Macr0105() I . Model B (Button 101) - _ M°|
FirstRowlD =8  'Set range of logging to be cleared before process starts. | MODEL A (Conflgure from Pattern) MODEL B (Load) !

Refresh Requests

LastRowID =134

wen |Iated Roles_an Populate_Des_ R1223_Gen_Config opulated_Roles_a' Primary Key 1-D Popd Features and Attribute Popd Interactions
CO“D ="F _RPKs Compons Ftr Int_| Rels _to_ Tool, nd_| RPKs 2 VEITED PKVs.csv Values.csv and IPKs.csv
ROW'D - 8 e Relzts " e i e T Confi d_Mod Py d:r 'opd_Interactions’
. Role Relats Des Compops._| Intera Relats Interctn-Role Rel, opd_Feature_Prlylmport_Configured_Mo E)QOP _| eature)( A )
ClearProgressLog?2 FirstRowID, LastRowID, ColID 'Clear the progress log before starﬁz L!—‘=J ‘—l_g (Zary_Key ValuesA 1 D_Featues and_FPKVs/\Attribute_Values and IPKs

. B
PrOgreSSLng ROW|Dr COHD' "Sta rt MOdeI Compal’e:", 0 ' Generate fIrSt lOg entry' g Attrlbute Values Populate_Des_ 10_25_Popd_ Popd2 FeatureP 1D Popd2 Features and Popd2 Feature PodeInteractlons I Popd2 Featu
I € 5 s Values PKVs Attnbute Values and IPKs Intera Rela

Interactlonl
Relats.csv

HLR-DLR-HLD
Segment

omp_Att_Val Requlrement

1 N . H . H . Popd Role Pop Des 1025 Popd !
Initialize starting row for incremental build-up of consistency view table rows T e | At Vale | e I |
! I . - I . - N N I S S - LB N N N N N | (B B & & _§ §B & _§ & _§ B _§_& N N & &N N § N N

DestinationStartingRowx = 2

' Clear the consistency view contents before starting the consistency checks. | e |

! I Query: Generate I
ClearConsistencyView | '"“e"'e"tv“‘i'ei:"““e"cy |

I I (Merge6) ~ I

' Perform series of incremental consistency checks and view generation of segments of consistency view : :
PerformConsistencyCheck "FeaturesConsistencyCheck", " R1216_Gen_Configd_Ftrs_Output_to_Tool", "Import_Configured_ModeI_l_D_Fd ‘ Consistency View Inerement | IeCoI"
PerformConsistencyCheck "InteractionsConsistencyCheck”, " R1222_Gen_Configd_Ints_Output_to_Tool", "Popd_Interactions_and_IPKs", "d ! AllC WalkTht"’("ih Jof
PerformConsistencyCheck "RolesConsistencyCheck", "Populated_Roles_and_RPKs", "Popd_Roles_and_RPKs", "Configured Role Name", "" "I C’"’E'a"" Al'j“iri‘:r:‘::tte““ "ie“’) Sele;r:dp;::ﬁ:n; (:‘;Zv:) :
PerformConsistencyCheck "DesComponsConsisCheck", "Populate_Des_Compons", "Popd_Physical_Systems_and_PSPKs_1", "Configured Ph I
PerformConsistencyCheck "Ftr-IntrctnRelatsCheck", " _R1223_Gen_Configd_Ftr_Int_Rels_to_Tool", "Popd2_Feature_Interaction_Relats", "C p— Milti-Segment I "TwoCols"
PerformConsistencyCheck "Intrctn-RoleRelatsCheck", "Populated_Roles_and_RPKs_2", "Popd_Interaction_Role_Relats_1", "Configured Inte | Consistency View | |
PerformConsistencyCheck "Role-DesCompRelatsCheck", "Populate_Role_Des_Compon_Relats", "Popd_Role_Design_Relats_1", "Configured J iols"
PerformConsistencyCheck "Ftr-Att-ValsCheck", "_R1215_Gen_Ftrs_Att_Vals_Matrix", "Popd_Feature_Attribute_Values", "Configured Featuni, o wu = _,__t — - JUTE Value",
"ThreeCols"

PerformConsistencyCheck "Role-Att-ValsCheck", "Role_Attribute_Values", "Popd_Role_Attribute_Values_1", "Configured Role Name", "Configured Role Attribute Name", "Configured Role Attribute Value", "ThreeCols"
PerformConsistencyCheck "DesComp-Att-ValsCheck", "Populate_Des_Comp_Att_Vals", "Popd_Physical_System_Attributes_1", "Configured Physical System Name", "Configured Physical System Attribute", "Configured
Physical System Attribute Value", "ThreeCols"

PerformConsistencyCheck "Intrctn-RTF-RegmntCheck"”, "IO_25_Popd_Requirements", "Popd_Requirements_1", "Owning Interaction", "Configured RTF, Qualified Name", "Requirement Statement", "ThreeCols"

' Case not included above because comparison may be redundant with another: Popd Feature PK Values

End Sub



M-Code Query “Merge 6”: Anti-Joins to populate Table of Rows In Model A and not in

Model B, or Rows in Model B but not Model A, and Compute Cosine Distance Between

Model A and Model B

L= = e I = B A I ]

R R R R
b T B o N - = =+ I = T o [ U W Iy I o v

// Query performed to check consistency of two model segments (of Models A and B, each in a table),

|
|
|
|
|
|
|
|
HNHHHNHHNr’f’fr’:’fﬁf!r’:’fﬁfﬁﬁfﬁﬁﬁHH!HHHH!HHHNHHH{’HHNUIHHH!HHHHHHHN!: C‘mgram:MdConsistenchiew) A"c‘”"""’""r’(“““)“
Increment
|
|
|
|
L

Query: Generate
Incremental Consistency

Walk Through

Selected Segments (above)

Iy using anti-joins to list only inconsistencies.
Populated Multi-Segment
'f "Ir | Consistency View J
7 Parameters passed to this gquery are: Y.
[ Parameter® is the type of consistency check in terms of what model segments are checked. — L — ——— i —————————
Iy Parameterl is name of Model A segment table to compare
Iy Parameter2 is name of Model B segment table to compare
Iy Parameter3 is name of the first table column in (both)} Model A and B to check for consistency with each other
Iy Parameterd is name of the second table column (if any)} in (both) Model A and B to check for consistency with each other
Iy Parameter5 is name of the third table column (if any) in (both) Model A and B to check for consistency with each other
Iy Parametert is the number of model columns to compare (OneCol, TwoCols, or ThreeCols)
//
[ Output of this query is a table showing any differences between the models, and their inconsistency distance score.
Iy Mote this comparison disregards (indeed, removes) deep path names to model class owners, but includes model metaclass relationships.
i/
Iy WARNING: Parameter values are passed to this query by VBA code that inserts walues into parameter strings below.
Iy Points of parameter insertion are detected by VBA finding locations in m-code below using following convention.
Iy Inserts parameter values into first query text string enclosed in guotes (") that follows a preceding
Iy substring in quotes which is of the form "Paramx™ = "Insert Value Here"; for example,
I/ #"Param9” = #"TableName" or #"Param9" = "String Value"
i
Iy Also requires setting Power Query’'s Query Options to Ignore Privacy Levels.
LEEETETTEEETETEA AL EIT TR Eii ittt iriiiirididitidididiridditdddiiiidtrddiiddiiiitiidtiidiidididiiiiddtiriiritifriiiss
let 27
I/ Duerv narameter wvalues set inserted here (right side of =) hv VBA narameter nassing routine:



M-Code Query “Merge 6”: Anti-Joins to populate Table of Rows In Model A and
not in Model B, or Rows in Model B but not Model A, and Compute Cosine
Distance Between Model A and Model B

/f

// Now for Model A and B together, find rows in Model B that are not in Model A, by anti-join; Count them.

//
#"Merged Queries1" = Table.NestedJoin(#"Model B", {"Concatenated Name"}, #"'"Model A", {"Concatenated Name"}, "NewCol", JoinKind.LeftAnti),
#"In B Not A" = Table.ExpandTableColumn(#"Merged Queries1", "NewCol", {"Concatenated Name"}, {"Concatenated Name.1"}),
#"Changed Type" = Table.TransformColumnTypes(#"In B Not A",{{"Concatenated Name", type text}, {"Concatenated Name.1", type text}}),

#"In B Not A Row Count" = Table.RowCount(#"Changed Type"),

//

// Finds rows in Model A that are not in Model B, by anti-join; Count them.

/!
#"Merged Queries2" = Table.NestedJoin(#"Model B", {"Concatenated Name"}, #'"Model A", {"Concatenated Name"}, "NewCol", JoinKind.RightAnti),

#"In A Not B" = Table.ExpandTableColumn(#"Merged Queries2", "NewCol", {"Concatenated Name"}, {"NewCol.Concatenated Name"}),

#"Changed Typel" = Table.TransformColumnTypes(#"In A Not B",{{"Concatenated Name", type text}, {"NewCol.Concatenated Name", type text}}),

#"Renamed Columnsl1" = Table.RenameColumns(#"Changed Typel",{{"NewCol.Concatenated Name", "Concatenated Name.1"}}),

#"In A Not B Row Count" = Table.RowCount(#"Renamed Columns1"),
// Calculate consistency score, based on cosine distance between two model vectors (0-1, with 1 indicating complete consistency, 0 for complete
inconsistency)

#"Cosine Distance Score" = ((#"Model A Row Count"-#"In B Not A Row Count") / Number.Sqrt{ #'Model A Row Count"*#"Model B Row Count")),
// Combine above two cases into one table, with nulls where no equivalent in other column

#"Combined" = Table.Combine({ #"Renamed Columns1", #"Changed Type" }),
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Power Query Queries and Tables; Excel Tabs

Don’t confuse Power Query RDBMS formal Tables with the Excel “tabs” (tabular rows/columns spreadsheets).

A Query produces data in its Power Query Table, and consumes data from other Power Query tables or external sources.
At the end of a Query, the resulting data in a Power Query Table is “loaded” into a visible Excel spreadsheet.
The Power Query Tables ARE NOT the Excel Spreadsheets!

S*Pattern
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(MS Excel® VBA Code) | VBAIDE
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Power Query Queries and Tables; Excel Tabs

* Each named Query (in M-Code) “goes with” an identically named RDBMS Table.

* Each such RDBMS Table is associated with an MS Excel “tab” spreadsheet that is
independently named, and will contain the results of the (high speed) query, after Excel
“catches up” with the faster RDBMS tables.

* There is a listing of what named Queries/RDBMS Tables are associated with what Excel “tabs”.
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The S*Configuration Wizard’s (~127) Queries/Tables and their Associated Excel Tabs

Name Manaqer

v Query/Table

MName
1D_Populated_FTR_FPKA_FPKYV
1D_Populated_FTR_FPKA_FPKV_2
R1211_Gen_1D_Ftr_FPKA_Catalog
R1215_Gen_Ftrs_Att_Vals_Matrix
R1216_Gen_Configd_Ftrs_Output_to_Tool
R1222_Gen_Configd_Ints_Output_to_Tool
R1223_Gen_Configd_Ftr_Int_Rels_to_Tool

ppend1

ulk_Ftr_Imprt_Rules

ombinelCT4_6
onsis_Mgmt_Pttrn_Table
Generate_2D_Ftr_Pop_Selection_Form_2

nport_Pattern_Feature_attributes_File
mport_Pattern_Features_File
HImport_Pattern_Features_Interactions_File
=

nstancesMerge1
0_12_Populated_Roles_and_RPKs
0_25_1_Popd_Cons_Mgmt_Relats
0_25_2_Popd_Cons_Mgmt_Interactions_2
0_25_3_Popd_Cons_Mgmt_Roles
0_25_4_Popd_Cons_Mgmt_Reqs_TPs
10_25_Popd_Requirements
0_32_Popd_Interfaces
10_33_Popd_IOs_and_PKs
0_34_Popd_Ports_and_PKs
0_37_Popd_ARs_and_PKs
10_38_Popd_Arch_Relat Roles_PKs
10_39_Permits_AR
0_41_ls_Facilitated_By
O_44_Permits_Functional_Interaction
10_45_Permits_SOA
0_46_Popd_IO_Attributes
0_47_Configured_ICT2
O_48_Pattern_Interactions_States
O_49_Pttrn_States_Trans_Events
0_50_Popd_States_and_PKs
0_51_Populate_interactions_States

0_53_Popd_Forkloin_Transitions
10_53A_Popd_Forkloin_Transition_Relats
10_54_Populate_Events

0571

~ 5= a

o |lawllun

Accepted_Cleaned_Expanded_ftr_Int_Rule_Tbl

Import_Configured_Model_1_D_Features_and_FPKVs

10_52_Popd_Simple_Transitions_Events_Relats

Excel Tab

Refers To

="1D Popd Ftr FPKA FPKV'15A32:5D59

=0 11 Popd Feature PK Values'| $A$2:3C84
='10 4.05 1D Ftr FPKA Cat13A%2:5D59

='l0 10 Popd Ftrs, Att Values'!SAS2:5C36

='l0 7 1-D Popd Features and PKVs$A52:5D59
='l0 8 Popd Interactions and IPKs" $A$2:3E812
='10 9 Popd Feature-Intera Relats" 1 $AS2:3G514
='AcptdCined Expnd Firs Ints Rule" SA$2:5E$13
='Append 1 Table" $A$2:5F514

="Bulk Ftr Imprt Rules" $A$2:51511
='CombinelCT4,515A52:5G566

="Consis Mgmt Pttrn Table'! SA$2:5K$30

='l0 4.1 2D Ftr Selection Mtx' SAS2:SEESS
="1D Popd2 Features and PKVs'1$A$2:3D511
='l0 2 Pttrn Fir Attributes Sheet'!SAS2:SE57
='l0 1 Pattern Features Sheet'!|$A$2:8B59

='lO 3 Pttrn Ftrs-Interctns Sheet'!$A$2:50513
=InstancesMerge1!SA52:50%516

='I0 12 Popd Roles and RPKs'!$A$2:3D88
='l0 25.1 Popd Cons Mgmt Relats! $AS2:3F52
='10 25.2 Popd Cons Mgmt Ints!SAS2:3A52
='10 25.3 Popd Cons Mgmt Roles' $A$2:5452

='10 25.4 Popd Cons Mgmt Reqs-TPs"$AS2:8B82

='l0 25 Popd Requirements'!$A$2:51$10

='I0 32 Popd Interfaces and PKs'!$AS$2:5D$2
='10 33 Popd 105 and PKs"1SAS2:5F52

='l0 34 Popd Ports and PKs"$A32:5152

='l0 37 Popd ARs and PKs'|SA$2:5F527

='l0 38 Popd Arch Relat Roles,PKs" SAS2:SES2
='l0 39 Permits AR'!$AS2:3D32

='l0 41 Is Facilitated By $4£2:5D52

='10 44 Permits Fnctnl Intraction’! $A$2:3C82
='l0 45 Permits SOA'SAS2:3C52

='l0 46 Popd 10 Attributes' $A$2:5D82

='10 47 Configured ICT2"!1$A52:5G354

='lO 48 Pttrn Interactns-States'!$A32:3G528
='lO 49 Pttrn States,Trans Events'! $A52:8)82
='l0 50 Popd States and PKs'1SAS2:3GS2
='10 51 Popd Interactions-States'!'$AS2:8C82
='l0 52 Popd Smpl Trans, Event Rel'! $AS2:5K$2
='l0 53 Popd Forkloin Transitions 1 $A$2:5D$2
='10 53A Popd Forkloin Relatst$A52:5)82
='l0 54 Populate Events'!$AS2:5D$2

='l0 57.1 Instances of Parts'!$A352:5HS5

i ET A S i o P Fmfiond A EE s

Name Manager

» Query/Table oo

Name
10_52_Popd_Simple_Transitions_Events_Relats

_53_Popd_ForkJoin_Transitions
10_53A_Popd_Forkloin_Transition_Relats
_54_Populate_Events

571

ST 2
10_60_Pattern_Attribute_Couplings_File
_64_Pattern_Failure_Impacts
_65_Pttrn_Counter_Reqs
_654_Pttrn_Fimps_CntrReqs
10_66_Pttrn_Failure_Modes
0_66A_Pttrn_FM_CntrReqs
10_67_Pttrn_FM_Context
_70_Popd_Attribute_Couplings_and_PKs
_71_Popd_Attribute_Coupling_Relats_to_atts
10_78_Popd_Failure_Impacts
10_79_Popd_Failure_Impacts_Counter_Reqs
_80_Popd_Counter_Requirements
_81_Popd_Counter_Reqs_Failure_Modes
_83_Popd_Failure_Modes
_84_Popd_Failure_Modes_Des_Compons
_85_Popd_Failure_Mode_Context
10_86_Popd_FMEA_View
36_Popd_SOAs_and_PKs
37A_Popd_Reified_ARs

Join3_1

Join3_2

oined_Patterns

0inlCT1_2

JoinlCT1_2.4 5

0inlCT2_ 4.6

JoinRetreivedDesCmpAtts
oinRetrievedFtratts

oinRetrievedFtrs

oinRetrievedRoleAtts

attern_Des_Compons_attributes_File

Pattern_ICT1

Pattern_ICT2

attern_ICT4

Excel Tab

Refers To

='10 52 Popd Smpl Trans,Event,Rel'$A$2:8K52
='10 53 Popd ForkJoin Transitions"! §A$2:5D52
='l0 53A Popd ForkJoin Relats"'$A$2:5)52

=10 54 Populate Events'|SA$2:5D52

='l0 57.1 Instances of Parts"$AS2:5HS5

='lQ 57.2 52 Instances Pre-Config!$A5$2:5K516
=10 60 Pttrn Attribute Couplings"$AS2:5F5$119
='l0 64 Ptirn Failure Imps" $AS2:SES2

='I0 65 Pttrn Counter Reqs'!SAS2:8ES2

='10 65A Pttrn Fimps-CntrReqs"$AS2:3652

='l0 66 Ptirn Failure Modes"SAS2:SES2

='10 66A Pttrn FM-CntrReqs" $AS2:5B52

='10 67 Pttrn FM Context'!$AS2:5152

='10 70 Popd Attrib Couplings,PKs'| $A$2:5D857
=10 71 Popd Att Coupling Relats'!$A$2:5H$176
='I0 78 Popd Failure Impacts'| $AS2:5HS2

='l0 79 Popd Failrimps-Cntr Reqs' $AS2:5D52
='l0 80 Popd Counter Requirements'! SAS2:5H52
='l0 81 Popd CntrReqs-Fail Modes'$4$2:5D82
='10 83 Popd Failure Modes'|SAS2:5H32

=0 84 Popd FailureModes-DesCmps' $A52:3D52]

='l0 85 Popd Failure Mode Context'!$A$2:$)52
='10 86 Popd FMEA View!SAS2:3M52

='l0 36 Popd SOAs and PKs'!$A$2:5D352

=10 374 Popd Reified ARs"|SAS2:$CS2
='Join3-1"15A52:5X512

='Join3-2'15A52:5X512

='Joined Patterns! §A$2:5K$30
='JoinlCT1,21§A52:5152
='JoinlCT1,2,4,51SAS2:5RET00
="JoinlCT2,4,5"15A82:51$700
=JoinRetrievedDesCmpAtts! SAS2:5C3$51
=JoinRetrievedFtraAtts! SAS2:5C82
=JoinRetrievedFtrs! $AS2:3AHS43
=JoinRetrievedRoleAtts! SAS2:5C5148

='Merge 1 Table"!$A32:5F52

='Merge 2 Table"!$AS2:5F$6

='Selected Ftrs with No FPK'1$A$2:3F59

='10 31 Popd Intfce Context Table'!SAS2:5A1584
=Merge6!SA$2:5HES

='10 21 Pttrn Des Comp Atts Sheet!SA52:9B52
='Pattern ICT1"15A%2:5K52

='Pattern ICT2"1$A52:5D$658

='Pattern ICT4'1$A52:3G54
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Name Manager

Query/Table

Mame

T pattern_ICT1
Pattern_ICT2
Pattern_ICT4
Pattern_ICTS

Pattern_Input_Qutput_Attributes_File

Pattern_Interactions_Roles_Requirements_File

Pattern_interactions_Roles_Sheet

Pattern_Role_attributes_File

Pattern_Role_Des_Compons_File
Popd_Arch_Relats_and_PKs
Popd_Feature_Attribute_Values
Popd_Feature_Primary_Key_Values
Popd_interaction_Role_Relats_1
Popd_Interactions_and_IPKs
Popd_Physical_System_attributes_1
Popd_Physical_Systems_and_PSPKs_1
Popd_Requirements_1
Popd_Risk_Model_FMECA
Popd_Role_attribute_Values_1
Popd_Role_Design_Relats_1
Popd_Roles_and_RPKs
Popd2_Feature_Interaction_Relats
Populate_Attribute_Couplings
Populate_Des_Comp_Att_Vals
Populate_Des_Compons
Populate_Des_Info
Populate_Reqs_Verifications
Populate_Role_Des_Compon_Relats
Populate_States
Populate_Transitions_Events
Populated_Roles_and_RPKs
Populated_Roles_and_RPKs_2

RetrieveFtratts
RetrieveFtrs

Retr RaleAtt

Role_attribute_Values

Stds_Patterns_Table
Table_Configd_Ftr_Int_Role_View
Table_Gen_1D_allowed_Pttrn_FPK_Vals
Table_Import_Pattern_Feature_PK_Values_Fle

table2Config

Tableés
tableConfig
Updated_Popd_ICT

Excel Tab

Refers To

='Pattern ICT1"15A52:3K52

='Pattern ICT2"1$A$2:3D$658

='Pattern ICT4"15A52:5G34

='Pattern ICT5"15AS2:5E532

='lQ 29 Ptirn 10 Attributes’! $A52:$B52

='I0 22 Pttrn Intrctn-Role-Reqst $AS2:3GS7
='l0 18 Ptirn Intrens-Roles Sheet'!$A52:30523
='l0 18 Pttrn Role Attributes'!$A$2:3852

='l0 20 Pttrn Role-Des Cmps Sht'!$482:5D$2
='Popd Arch Relats and PKs"$AS2:3HS27
='Popd?2 Feature Attribute Values'!SAS2:5CS7
='Popd2 Feature PK Values'!$A$2:8C55
='Popd2 Interctn-Role Relats" $A$2:38533
='Popd?2 Interactions and IPKs'!SAS2:SES15
='Popd2 Des Comp Att Vals1$A52:5C52
='Popd2 Des Compons'!$AS2:5ES2

='Popd2 Requirements" SA$2:51513

='Popd Risk Model, FMECA"SAS2:3A152
='Popd2 Role Attribute Vals!$43$2:3C%2
='Popd2 Role Des Cmp Relats"!$A$2:3852
='Popd2 Roles and RPKs"1$4$2:5D59
='Popd2 Feature-Intera Relats'!$AS2:58817
='Popd Attrib Couplings, Relats'!$A$2:5P$176
='10 16A Popd Des Comp Att Vals'!SA$2:5C52
=10 15A Popd Des Compons'|$A$2:5F32
='Popd Des Info'!$A52:5H52

='Popd Requirements-Verifications' $A$2:8C352
=10 174 Pop Role Des Cmp Relats'!|SAS2:5F$2
='Popd States, Interactions'SAS2:5)52
='"Populate Transitions, Events'!|SAS2:3K$2
='Populated Roles, RPKs, Others'!$A82:5F825
='10 14 Popd Interctn-Role Relats"$A$2:3M325
='Retrieveftratts'!SAS2:5C$100
='Retrieveftrs"$AS2:SAHS100
='RetrieveRoleAtts' | $A$2:5C5100

=10 13 Popd Role Attribute Vals'!$A52:3C52
='Stds, Patterns Table'!SAS2:5F$16

="Confgd Ftr-Int-Role View'!$A$2:3D529
='Pttrn FPK Values 1-D View'!$A32:3D0%13

='1Q 2.2 pttrn Ftr PKValues Sheet'!$AS2:3CS2
=table2Config!$4$2:5E551
=RetrieveDesCmpAtts! SAS2:3C$100
=tableConfig! $AS2:SES42

='Updated Popd ICT'|8AS2:5A1854
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ow to generate that list of Query Tables and Tabs Yourself

File Home Insert Draw Page Layout Formulas Data Review View Developer Help Acrobat | I3 Comments

ﬁ Z @ </—°| @ Define Name E._-, Trace Precedents ny Show Formulas | - Bl
— . — — <} Use in Formula ~ =) slName Manager O X

Insert AutoSum Recently Fina Date & Lookup & Math & MName

Function Time ¥ Reference v Trig v Manager i i 1
g ger B Create from Selection New.. Edit.. - _
Defined Mames .
Name Refers To Clear Filter
EEl 1D_populated_FTR_FPca_FPKy ="1D Popd Fir FPKA FPKV'ISAS Names Scoped to Worksheet

1D Populated FTR_FPKA_FPKV 2 =10 11 Popd Feature PK Valus

FE_R1211_Gen_1D_Ftr_FPKA_Catalog =10 4.05 1D Ftr FPKA Cat'l$AS Names Scoped to Workbook
%_Fﬂ215_Gen_Ftrs_Att_VaIs_Matrix =10 10 Popd Ftrs, Att Values'! MNames with Errors
. . _R1216_Gen_Configd_Ftrs_Output_to_Tool ='l0 7 1-D Popd Features and X
View Config E_m222_Gen_(onfigd_lnts_output_to_TfmI ='10 8 Popd Interactions and | Names without Errors
E_R‘I223_Gen_configd_Ftr_Int_ReIs_to_TooI ='l0 g Popd Feature-Intera Re Defined Names
See Configd Fe: EAccepted_CIeaned_Expanded_Ftr_Int_RuIe_TbI ='AcptdClned Expnd Table Names
[v] single Fie See Configd Ftr [sEElRTEN ='Append 1 Table'l$AS =
Pattern Data Refresh L Bulk Import L I mo ) ey B Bulk_Ftr_Imprt_Rules ='Bulk Fir Imprt R
8 Pattern Template Loading Started: Instances of Parts Cleared: Start Configured Model Return: See Configd Rol ECombmeICTd._s
9 10.06.25 19:55:47 0 Items 03.21.2514:53:53 0 Items 10.06.25 19:58:16 0 Items See Configd Ro Consis_Mgmt_Ptirn_Table
10 Single Integrated Pattern File Xfer Mode 52 Instances Pre-Config Cleared Popd Ftrs CSV File Saved: See Configd Re| [ Example2 7 Ftr Selection Mtx'!SFK21, 0,0, 1, COU..
1 10.06.25 19:55:47 0 ltems 03.21.25 14:53:53 0 ligg 10.06.25 19:58:16 10 Items See Configd Ds %Examplm
12 Integrated Rept File Loaded InstancesMergel Cle; Popd Interactions and IPKs See Configd Ds ExternalData_2
13 1(506.25 19:)55:48 184 ltems 03.21.25 14%53:53 fo.os.zs 19:58:17 14 ltems See Configd Ds @FeatureAttrlbuteValuesW\thAn}.' ZUsers\WSchindel\Documents\Docs\INCOSEVASELCM..
14 Extracted Table: Pattern Features File Model Configuration Log Popd Feature-Interaction Relats See Configd Int| @FeatureOrFeatureWithPK ='CaUsers\WschindelDocuments\Docs\INCOSE\ASELCM..
15 10.06.25 19:55:48 8 Items Model Generation Started: 10.06.25 19:58:17 16 Items See Configd Ing EJFoipuliDown =OFFSET(IO 4.1 2D Fir Selection Mbx1$AJ21, 00, 1, COU.
16 Extracted Table: Pattern Feature Attributes File 10.06.25 20:51:01 0 ltems Popd Feature Attribute Values See Configd Poi @FtrAttribUnassociated = CaUsers\Wschindel\Documents\Docs\INCOSE\ASELCM..
17 10.06.25 19:55:48 6 Items 1D Confgd Feature Population Gend: 10.06.25 19:58:18 6 ltems See Configd 50| £ Generate 2D Fir_Pop _Selection_Fg =110 4.1 2D Fir Selection Mbx!$AS2:$EESS
18 Extracted Table: Pattern Features-Interactions File 10.06.25 20:51:01 8 ltems Popd Feature PK Values See Configd Arg Import Configured Model 14 =1D Popd2 Features and PKVs'1$A$2:5D$11
19 10.06.2519:55:49 12 Items Group 1 Interactions Populated: 10.06.2519:58:18 4 Items See Configd Ref L MPOt.Pattern Feature =10 2 Pitrn Fir Attributes sheet$AS2:5ES7
20 Extracted Table: Pattern Interaction Roles 10.06.25 20:51:02 0 ltems Popd Roles and RPKs See Configd St [ |mPot Patiern Fez =10 1 Pattern Features Sheet!!$A$2:5859
2 10.06.25 19:55:49 22 Items Group 2 Interactions Populated: 10.06.25 19:58:19 8 ltems See Configd Att g =10 3 Pttrn Firs-intercins Sheet$A52:5D513
» Extracted Table: Pattern Role Attributes File 10.06.25 20:51:03 5 Items Popd Roles Att Values See Configd Faj || nstance =InstancesMerge1!$A$52:50516
23 10.06.25 19:55:50 1 Items Group 2 Interactions Populated: 10.06.2519:58:19 1 items See Configd Co =OFFSET(CA\Users\WschindehDocuments\Docs\INCOSE..
24 Extracted Table: Pattern Functional Role Allocation 10.06.25 20:51:03 & Items Popd Interactn-Role Relats See Configd Fai ?d_Roles_and_RPKs =10 12 Popd Roles and RPKs!$A52:3D58
25 10.06.25 19:55:50 1 Items Combined Interactions Populated: 10.06.25 19:58:20 32 ltems See Cnfad Ftrs- Opd_Cons Mgmt Relats =10 25.1 Popd Cons Mgt Relats'lSAS2:5F52
26 Extracted Table: Pattern Des Compons Attributes File | 10.06.25 20:51:04 13 ltems Popd Requirements See Configd Co|
27 10.06.25 19:55:51 1 ltems Popd Ftrs Sheet Generated: 10.06.2519:58:20 12 Items See Bulk Impor}, . .
28 Extracted Table: Pattern Requirements 10.06.25 20:51:05 8 ltems Popd Design Components See Bulk Impor]
='l0 32 Popd Interfaces and PKs'|$A$2:3D%2 *
29 10.06.25 19:55:51 6 ltems Popd Intrecns Sheet Generated: 10.06.25 19:58:21 1 ltems
30 Extracted Table: Pattern Feature Attribute Values File | 10.06.25 20:51:06 11 Items Popd Des Compon Att Vals
31 10.06.25 19:55:51 0 ltems Popd Ftr-Ints Sheet Generated: 10.06.2519:58:21 1 ltems oG Close
32 Pattern Features Loaded: 10.06.25 20:51:06 13 ltems Popd Role-Des Compon Relats Config Pe———
3 10.06.251%:55:53 & ltems Popd Fir Att Values Sheet Generated: 10.06.2519:58:22 1 Items Data I™ Enable Filz Logging Pattern Data
34 Pattern Feature Attributes Loaded: 10.06.25 20:51:07 5 ltems
35 10.06.25 19:55:54 6 [tems Popd Ftr PK Values Sheet Generated:
36 Pattern Expanded Ftr PK Values Loaded: 10.06.25 20:51:08 3 [tems
37 10.06.25 1%:55:54 0 ltems Popd Roles, RPKs, Others Generated:
38 Pattern Ftr-Interctn Rules Loaded: 10.06.25 20:51:09 24 ltems |
< 2 Control  Consistency Checker ~ Change Log Interface Specification ~ tableConfig  table2Config ~ Query Source 10 0 Integrated Pttrn Table Set 10 57.1 Instances of Parts [ + 32
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Development environments and aids: M-Code IDE and VBA IDE

 The MS Excel application development environment includes Integrated
Development Environment (IDE) tooling for both the Excel Power Query
M-Code query programming environment and for the Excel VBA
programming environments.

* The M-Code IDE includes extensive automated M-Code generation as
well as tracing and other debugging aids.

* The VBA IDE includes extensive program debugging aids.

* Both languages and the Excel Object Model include large libraries of
functions and extensive online documentation.



¢ 2> C 2% learnmicrosoft.com/en-us/powerquery-m/

Power Query M  Getstarted Function reference

Y& Filter by title

Power Query M formula language
Quick tour of the Power Query M formula
language

> Power Query M language specification
Power Query M type system
Expressions, values, and let expression
Comments
Evaluation model
Operators
Types and type conversion
Metadata
Errors

> Date and time

> Text formatting

> Functions

> Enumerations

> Constants

> Dynamic values

! Download PDF

Operators Language specification  Related products +

Learn /

Power Query M formula language

Microsoft Power Query provides a powerful data import experience that encompasses many features. Power Query works with desktop Analysis Services,
Excel, and Power Bl workboaks, in addition to many online services, such as Fabric, Power Bl service, Power Apps, Microsoft 365 Customer Insights, and
more. A core capability of Power Query is to filter and combine, that is, to mash-up data from one or more of a rich collection of supported data sources.
Any such data mashup is expressed using the Power Query M formula language. The M language is a functional, case sensitive language similar to F#.

Get started

¢ QUICKSTART

M quick tour

{=} coNCEPT

Expressions, values, and let expression
Evaluation model

Types and type conversion

How culture affects text formatting

=] TRAINING
Power Query documentation

Understanding Power Query M functions

Specification

IS§ ARCHITECTURE
Power Query M language specification

Power Query M type system

Reference

[8] REFERENCE

Power Query M function reference
Power Query M enumeration reference
Power Query M constant reference

Power Query M dynamic value reference
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1 Use First Row as Headers ~ E Append Queries =

F

D MNew Source ~
D Recent Sources ™

El Enter Data

New Query

~ | 155 FPK Value

Close &  Refresh Choose  Remove Keep Remove Split  Group 4 _ : Manage Data source
Load~  Preview ~ [ Manage ~ Columns = Columns ~  Rows ™ Rows ™~ Column~ By =2 Replace Values Combine Files Parameters ~ settings
Close Query Manage Columns Reduce Rows Sort Transform Combine Parameters  Data Sources
> fx = Table.ReplaceValue(#"Removed Blank Rowsl",null,"”,Replacer.ReplaceValue,{"IPK Value”, "FPK Value"})
- . fgg Interaction Name - f%g Interaction PK Rule - fgg IPK Value - f%g Configured Interaction Name - T%g Feature Name
Q
é 1 Purchase Device Purchase Device Ease of Purchase
c 2  Display Status and Information Display Status and Information Ease of Use
3 Handle Device Handle Device Ease of Use
4 Handle Device Handle Device Portability
5 Consume Electrical Power Consume Electrical Power Power Mains Compatibility
6 Convert Electrical Power FPK Power Output 1 Convert Electrical Power [Power Output 1] Powered Devices Compatibility
7  Set Configuration FPK Power Qutput 1 Set Configuration [Power Output 1] Powered Devices Compatibility
8 Convert Electrical Power FPK Power Qutput 2 Convert Electrical Power [Power Qutput 2] Powered Devices Compatibility
9  Set Configuration FPK Power Qutput 2 Set Configuration [Power Output 2] Powered Devices Compatibility
10 Provide Warranty Data Provide Warranty Data Reliability and Durability
11 Resist Contamination Resist Contamination Reliability and Durability
12 Tolerate Moisture Tolerate Moisture Reliability and Durability
13 Handle Device Handle Device Safety

Power Output 1
Power Output 1
Power Output 2
Power Output 2

Electrical Shock

Live display of (changing) table during query trace

Power Query Editor — Part of M-Code IDE

Query Settings

4 PROPERTIES
Name
Append1

All Properties

4 APPLIED STEPS

Sourcel
Source2
Source3
Source4
Three Joined Tables

©

Removed Blank Rows
Removed Errors
Sorted Rows
Duplicated Column ®
Renamed Columns

Extracted Text Between Delimi...
Added Conditional Column
Added Conditional Column’
Added Custom

Reordered Columns

O]

Removed Columns

Added Conditional Column2

Table1 @

Table2

Table3

Expanded Table1

Removed Columns1

Renamed Columns1

Appended Query

Removed Blank Rows1 w
» Replaced Value

1
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Editor

M-Code Auto Generation Buttons (Transform)

Transform

Add Column

View

1

B Transpose Data Type: Any ~ L Replace Values = 5 Unpivot Columns = o Z Merge Columns e Trigonometry 1N Expand ),
m p yP Y 22 Rep P Unp e 9 g y (LY P
I:E Reverse Rows |7 Detect Data Type Fill = FIH move ~ —| ) ’ ’1‘55 Extract ~ > Rounding ~— Aggregate v
= =l F o | D . Split  Format .y, . Statistics Standard Scientific f . Date  Time Duration f Create
Count Rows Rename = Pivot Column Convert to List Column = - 'z Parse - Information - - Extract Values Data Type
Table Any Column Text Column Number Column Date & Time Column Structured Column
)S( = Table.ReplaceValue(#"Removed Blank Rowsl",null,"”,Replacer.ReplaceValue,{"IPK Value", "FPK Value"}) v

fgg Interaction Name

- f%g Interaction PK Rule

~ | 45 1PK value

fgg Configured Interaction Name

Query Settings

ht fgg Feature Name ht f%g FPK Value -

Purchase Device

Display Status and Information

Handle Device

Handle Device

Consume Electrical Power
Convert Electrical Power
Set Configuration
Convert Electrical Power
Set Configuration

Provide Warranty Data
Resist Contamination
Tolerate Moisture

Handle Device

FPK
FPK
FPK
FPK

Power Qutput 1
Power Qutput 1
Power Qutput 2

Power Output 2

Purchase Device

Display Status and Information

Handle Device

Handle Device

Consume Electrical Power

Convert Electrical Power [Power OQutput 1]
Set Configuration [Power Output 1]
Convert Electrical Power [Power Output 2]
Set Configuration [Power Output 2]
Provide Warranty Data

Resist Contamination

Tolerate Moisture

Handle Device

4 PROPERTIES
Ease of Purchase

Mame
Ease of Use .

Append1
Ease of Use
Portability All Properties

Power Mains Compatibility 4 APPLIED STEPS

Powered Devices Compatibility Power Output 1

Sourcel

Powered Devices Compatibility Power Output 1
Source2

Powered Devices Compatibilit Power Output 2
P v P Source3

Powered Devices Compatibilit Power Output 2
P v P Source4

Reliability and Durability Three Joined Tables

Reliability and Durability Removed Blank Rows

Reliability and Durability Removed Errors
Sorted Rows

Duplicated Column

Safety Elactrical Shock

|| Renamed Columns

Power Query Editor — Part of M-Code IDE

Live display of (changing) table during query trace
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e
W

Extracted Text Between Delimi...

Added Conditional Column
Added Conditional Column1
Added Custom
Reordered Columns
Remaved Columns
Added Conditional Column2
Table1
Table2
Table3
Expanded Table1
Removed Columns1
Renamed Columns1
Appended Query
Removed Blank Rows1

X Replaced Value
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@
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il | - = | Append1 - Power Query Editor

M-Codd Auto Generation Buttons (Add Col)

File Hom TransTorm

B [Ea

Add Column

Fr Conditional Column Z
= Iadc

Tiew

Merge Columns

Trigonometry

B O

1

£J: index column - : {‘Sﬁ Extract ~ Rounding
Column From Custom Invoke Custom Format ,p. Statistics Standard Scientific ; Date  Time Duration
Examples = Column Function L[] Duplicate Column - Sz Parse ¥ Information - -
General From Text From Mumber From Date & Time
> _fx = Table.ReplaceValue(#"Removed Blank Rows1",null,"",Replacer.ReplaceValue,{"IPK Value", "FPK Value"})
" 5. fgg Interaction Name - j‘g; Interaction PK Rule - fgg IPK Value f%; Configured Interaction Name fg; Feature Name - fgg FPK Value
U
é 1 Purchase Device Purchase Device Ease of Purchase
o 2 Display Status and Information Display Status and Information Ease of Use
3 Handle Device Handle Device Ease of Use
4 Handle Device Handle Device Portability
5 Consume Electrical Power Consume Electrical Power Power Mains Compatibility
6  Convert Electrical Power FPK Power Qutput 1 Convert Electrical Power [Power Output 1] Powered Devices Compatibility Power Output 1
7  Set Configuration FPK Power Qutput 1 Set Configuration [Power Output 1] Powered Devices Compatibility Power Output 1
8 Convert Electrical Power FPK Power Qutput 2 Convert Electrical Power [Power Qutput 2] Powered Devices Compatibility Power Output 2
9 Set Configuration FPK Power Output 2 Set Configuration [Power Output 2] Powered Devices Compatibility Power Output 2
10 Provide Warranty Data Provide Warranty Data Reliability and Durability
11 Resist Contamination Resist Contamination Reliability and Durability
12 Tolerate Moisture Tolerate Moisture Reliability and Durability
13 Handle Device Handle Device Safety Electrical Shock

Live display of (changing) table during query trace

Power Query Editor — Part of M-Code IDE

¥ Query Settings
4 PROPERTIES

MName

Append?

All Properties

4 APPLIED STEPS

Sourcel

Source2

Source3

Source4

Three Joined Tables
Removed Blank Rows

O]

Removed Errors
Sorted Rows
Duplicated Column @
Renamed Columns

Extracted Text Between Delimi...
Added Conditional Column
Added Conditional Column’
Added Custom

Reordered Columns

©

Removed Columns

Added Conditional Column2
Table1 @
Table2

Table3

Expanded Table1

Removed Columns1

Renamed Columns1

Appended Query

©

Removed Blank Rows1
X Replaced Value
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Advanced M-Code Editor for Direct Source Code Entry, Display, Editing

Il Advanced Editor o X

IO 12 Populated_Roles_and_RPKs

f" .-"f. .’i ff;';)f f’l .”’f'/"f/ra’;f a"l -"’)" .’f ./{f‘jrf .-")f a"l a"’;‘j .'f /{.ff.f'/ r'i fraf .’f 4"’.”’)" f" .fff.‘jff;’;)f f’l .”’,‘J .'f /},‘f r'i -"’)f .’f ./(f ‘j.’f .-"f a"l ff;'j .’f /{.f’f'/ r'i .-"a'; .’f 4‘( -"’)" f’l ."ff‘jff
f"."f

// Query to complete generation of configured roles output table for return to configured model repository
[/

/

1

2

3

4/

5 f" ."rf .” f[ / J’f .f .”' f'i #f f’J" f f / ff .f /’f #" f" ."ra’f f i" / .'f /’."rf'i Fl/ f’a" .f i" .”' ff f" ."rf #" f[ / J’f .f .”' f'i .'f /’f f Fl/ / ff .f ./’ / #" f" ."rf f f[ / .f /’.‘" f'i Fl/ ."ra" .’r i" / ff .f ."rf #" f[
6 [//

7

8

9

// Begin with populated configured roles table, prior to addition of repository import supporting colums

let
18 Source = Excel.CurrentWorkbook(}{[Name="Populated_Roles_and_RPKs"]}[Content],
11 #"Changed Type" = Table.TransformColumnTypes(Source,{{"Configured Interaction Name", type text}, {"Interaction Name", type text}, {"IPK Value“, type text}, {"Role Name", type text}, {"RPK Value", type text}})

3
12 // There should be no blank rows at this peint, but remove any found for sake of robustness.

13

14 #"Removed Blank Rows" = Table.SelectRows(#"Changed Type”, each not List.IsEmpty(List.RemoveMatchingItems(Record.FieldValues(_ ), {"", null}})),
15 //

16 // Remove no longer needed columns; reorder columns; rename headers

17 J/

18 #"Removed Columns” = Table.RemoveColumns(#"Removed Blank Rows™,{"Interaction MName"”, "Configured Interaction Mame", "IPK Value", "RPK Value"}),
19 #"Reordered Columns” = Table.ReorderColumns(#"Removed Columns",{"Configured Role Mame", "Role MName"}),

20 #"Renamed Columns” = Table.RenameColumns(#"Reordered Columns”,{{"Role Name", "Pattern Role"}}),

21 J/

22 // Add columns for trace to pattern parent; owner in package; configured role name

23 J/

24 #"Added Prefix" = Table.TransformColumns(#"Renamed Columns™”, {{"Pattern Role", sach "0l Local Pattern::02 Logical System Analysis::" & _, type text}}),
25 #"Added Custom” = Table.AddColumn{#"Added Prefix", "Owner", each "82 Configured Model::02 Logical System Analysis"),

26 #"Added Customl" = Table.AddColumn(#"Added Custom", "Configued Role", each "82 Configured Model::02 Logical System Analysis::"&[Configured Role Name]),
27 /]

28 // Sort rows; remove duplicate rows; remove error rows

29/

30 #"Sorted Rows™ = Table.Sort(#"Added Customl”,{{"Configured Role Mame", Order.Ascending}}),

31 #"Removed Duplicates” = Table.Distinct(#"Sorted Rows"),

32 #"Removed Errors” = Table.RemoveRowsWithErrors(#"Removed Duplicates”, {"Configured Role Name"})

33 in

34 #"Removed Errors”

Power Query Editor — Part of M-Code IDE

+/ Mo syntax errors have been detected.

Cancel 38



Entering the Power Query Editor

- 15 Cofigured Rote Name

« PROPERTIES

4 APPUED STEPS

() © ¥ Config Wizard 1.16.16-15 » Saved to this PC v P Search

3l Autosave

File Home Insert Draw Page Layout Formulas Data Review View Developer Help Acrobat

GRLEDR D T B = B @

 Removed Erors

|E Queries & Connections ‘

Get From From From Table/ Recent Existing — z Sort Filter Textto Flash Remove Data Consolidate Data Wha
Data v Text/CSV Web Range  Sources [% Workbook Links A E Advanced Columns  Fill  Duplicates Validation v Model ¥ Analysy STTEET < =
Get & Transform Data Queries & Connections Sort & Filter Data Tools Forecast Outline 5] e
~
G H J K L M N a
L Queries & Connections A X

Administer Storage Environment

View Configured Model Queries | Connections

Set Ftr Att Vals 3: Return

2: Populate

(Or Retrieve, Bttn 8) Configured Configured Model to .
S a 4. Select Configurable 130 queries
2A: Import Bulk Model Set Des Att Vals BerS Y See Configd Features Pattern Repository g
Confi (Or Retrieve, Bitn 8) See Configd Fir Attributes Access Folder L U ATl A LA T
s E Bulk Import Log Return Model Data Log See Gonfigd Interactions 12 rows loaded. 0
ern Template Loading Started: Instances of Parts Cleared: Start Configured Model Return: See Configd Roles e Mergel
10.06.25 19:55:47 0 ltems 03.21.25 14:53:53 0 Items 10.06.25 19:58:16 0 Items See Configd Role Attribs -
Single Integrated Pattern File Xfer Mode 52 Instances Pre-Config Cleared: Popd Ftrs CSV File Saved: See Configd Requirements 0 rows loaded.
10.06.25 19:55:47 0 ltems 03.21.25 14:53:53 0 Items 10.06.25 19:58:16 10 Items See Configd DsgnComps D Merqu
12 Integrated Rept File Loaded InstancesMergel Cleared: Popd Interactions and IPKs See Configd Dsgn Allocs See P: -
12 10.06.2519:55:48 184 Items 03.21.25 14:53:53 0 ltems 10.06.2519:58:17 14 Items See Configd DsgnCmpAtts See Pi 5 rows loaded.
14 Extracted Table: Pattern Features File Model Configuration Log Popd Feature-Interaction Relats See Configd Interfaces See P: ez Merge3
15 10.06.25 19:55:48 8 Items Model Generation Started: 10.06.25 19:58:17 16 Items See P: s I’O\;'S loaded.
16 Extracted Table: Pattern Feature Attributes File 10.06.25 20:51:01 0 ltems Popd Feature Attribute Values 5. Select Configured See P:
17 10.06.25 19:55:48 6 Items 1D Confgd Feature Population Gend: 10.06.25 19:58:18 6 Items Model Repository See P: 52| Agpend}
18 Extracted Table: Pattern Features-Interactions File 10.06.25 20:51:01 8 Items Popd Feature PK Values Insertion Folder See P: 13 rows loaded
19 10.06.25 19:55:49 12 Items Group 1 Interactions Populated: 10.06.25 19:58:18 4 [tems See In :
20 Extracted Table: Pattern Interaction Roles 10.06.25 20:51:02 0 ltems Popd Roles and RPKs C:\Users\Wschindel\Documents\Docs\System See Pi FA R1222 Gen CCﬂﬁgd Ints
21 10.06.25 19:55:49 22 Items Group 2 Interactions Populated: 10.06.25 19:58:19 & Items Sciences, LLC\TechhSystematica\STh See P 11 rows loaded
22 Extracted Table: Pattern Role Attributes File 10.06.25 20:51:03 5 Items Popd Roles Att Values = B g I TS e G L :
'Wkbk ExperimentsyFile IntchgTstData— oy~
23 10.06.25 19:55:50 1 Items Group 3 Interactions Populated: 10.06.2519:58:19 1 Items ConsisChecker\Model B A R1223 Gen CCﬂﬁgd i
24 Extracted Table: Pattern Functional Role Allocation 10.06.25 20:51:03 8 Items Popd Interactn-Role Relats S @ 13 rows loaded.
25 10.06.25 19:55:50 1 Items Combined Interactions Populated: 10.06.25 19:58:20 32 Items See P:
26 Extracted Table: Pattern Des Compons Attributes File | 10.06.25 20:51:04 13 ltems Popd Requirements See Col See Pi A Populated Roles
27 10.06.25 19:55:51 1ltems Popd Ftrs Sheet Generated: 10.06.25 19:58:20 tems See Bulk Import Parts See P{ 24 rows loaded.
28 Extracted Table: Pattern Requirements 10.06.25 20:51:05 8 Iltems Popd Design Compol ee Bulk Import 52 PreConfg See P:
2 10.06.25 19:55:51 6 Items Popd Intrcns Sheet Generated: 10.06.25 19:58:2 cOnﬁ;-’ ::;ff:nmg B Populated_R
30 Extracted Table: Pattern Feature Attribute Values File| 10.06.25 20:51:06 11 ltems Popd Des Compon A Folder
31 10.06.25 19:55:51 0 Items Popd Fir-Ints Sheet Generated: 10.06.25 19:58:21 1 Item: 24 rows load,
32 Pattern Features Loaded: 10.06.25 20:51:06 13 ltems Popd Role-Des Compon Relats
33 10.06.25 19:55:53 & Items Popd Ftr Att Values Sheet Generated: 10.06.25 19:58:22 1 Items A Role Attril
4 Pattern Feature Attributes Loaded: 10.06.25 20:51:07 5 ltems 1 row load
35 10.06.25 19:55:54 6 Items Popd Ftr PK Values Sheet Generated:
36 Pattern Expanded Ftr PK Values Loaded: 10.06.25 20:51:08 3 Items 10 12 Populated_Roles_and. . ¥
37 10.06.25 19:55:54 0 ltems Popd Reles, RPKs, Others Generated: - o '
33 Pattern Ftr-Interctn Rules Loaded: 10.06.25 20:51:09 24 Items | 7 rows loaded.
< 2 Control  Consistency Checker ~ Changelog  Interface Specification  tableConfig ~ table2Config ~ Query Source 10 0 Integrated Pttm Tz =+ + i <@ < >
Ready [® T Accessibility: Investigate H M ——a+—+ 70%
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The short-cut way to see the M-Code Queries—but not edit.

File Home Insert Draw Page Layout Formulas Data Review View Developer Help Acrobat |2 Comments
< X — PR — &Hinsert v > v A [m[m]
— Pa o - .
[] o |catibri vz A A == L |General | ﬁ @ [EF/ 7Y oo E} E\l,
v . X - v 3 )

Paste E) B I U~ Do A = = = = 3= - $ - cy 9 0 .00 Conditional Formatas Cell E: Delete Sort & Find & Add-ins Create PDF Create PDF and
oo - — - - - — — © 00 =0 Formatting ~ Table ~  Styles > @ Format + & v Filter~ Select ¥ and Share link Share via Outlook
Clipboard M~ Font & Alignment 5 Number 5 Styles Cells Editing Add-ins Adobe Acrobat

E33 vk
A B Z D E F G H J K L M N 0
1|p
, Obtain Pattern, Populate Configured Model from Pattern, Return Configured Model Administer Storage Environment
3 1: Refresh Select Feature: A Set Ftr Att Vals 2 Return View Configured Model View Pattern
4 Configurable (Or Retrieve, Bttn 8) Configured Set Role Att V. Configured Model to
B Pattern Repasitory 4. Select Configurable
5 2A: Import Bulk Model Set Des Att Vals See Configd Features Pattern Repository See Pattern Features
& TN < (Or Retrieve, Bttn 8) See Configd Fir Attributes Access Folder See Pattern Feature Attributes
7 Pattern Data Refresh Log Bulk Import Log Return Model Data Log See Configd Interactions See Allowed Pattern Feature PK Values
8 Pattern Template Loading Started: Instances of Parts Cleared: Start Configured Model Return: See Configd Roles C:\Users\W5chindel\Documents\Docs\System
9 10.06.25 19:55:47 0 Items 03.21.25 14:53:53 0 Items 10.06.25 19:58:16 0 Items See Configd Role Attribs Sciences, LLC\Tech\Systematica\STM See Pttrn Ftr-Interaction Config Rules
10 Single Integrated Pattern File Xfer Mode 52 Instances Pre-Config Cleared: Popd Ftrs CSV File Saved: See Configd Requirements ME;:ndn\ngy\STMTelmp\ai:sWorksheets\Wnrkbnnk\ See Pttrn Interaction-Role Config Rules
e = 3~ W E ts\File IntchgTstData— e 5.2t o1 neev . 1
1 10.06.2519:55:47 0 ltems 03.21.2514:53:53 0 ltems 10.06.2519:58:16 10 Items See Configd DsgnGomps ) C:zi:;:\eﬁq;;e'li MR See Pa
12 Integrated Rept File Loaded InstancesMergel Cleared: Popd Interactions and IPKs See Configd Dsgn Allocs See Pattern Intretn-Role-Regquirements
13 10.06.25 19:55:48 184 ltems 03.21.25 14:53:53 0 ltems 10.06.25 19:58:17 14 ltems See Configd DsgnCmpAtts See Pttrn Role-Des Compon Alloc Rules
14 Extracted Table: Pattern Features File Model Configuration Log Popd Feature-Interaction Relats See Configd Interfaces See Pattern Design Component Attributes
135 10.06.25 19:55:48 8 Items Model Generation Started: 10.06.25 19:58:17 16 ltems ee Configd Input-Outp See Pattern Interface Context Table 1
16 Extracted Table: Pattern Feature Attributes File 10.06.25 20:51:01 0 Items Popd Feature Attribute Values See Configd Ports 5. Select Configured See Pattern Interface Context Table 2
17 10.06.25 19:55:48 6 ltems 1D Confgd Feature Population Gend: 10.06.25 19:58:18 6 Items See Configd SOAs Model Repository See Pattern Interface Context Table 4
18 Extracted Table: Pattern Features-Interactions File 10.06.25 20:51:01 & ltems Popd Feature PK Values See Configd Archit Relats Insertion Folder See Pattern Interface Context Table 5
19 10.06.25 19:55:49 12 Items Group 1 Interactions Populated: 10.06.25 19:58:18 4 Items See Configd Reified ARs See Integrated Pttrn Intface Context Thl
20 Extracted Table: Pattern Interaction Roles 10.06.25 20:51:02 0 ltems Popd Roles and RPKs See Configd States C:\Users\W5chindel\Documents\Docs\System See Pttrn Intrctions-States Config Rules
2 10.06.25 19:55:49 22 Items Group 2 Interactions Populated: 10.06.2519:58:19 & Items See Configd Att Couplings Sciences, LLC\Tech\Systematica\STM See Pttrn States, Transits, Events Rules
22 Extracted Table: Pattern Role Attributes File 10.06.25 20:51:03 5 Items Popd Roles Att Values See Configd Failure Modes Pk e oLk heet WO Kook Pattern Attribute Couplings
o = - .~ .- —|Wkbk Experiments\File IntchgTstData—

23 10.06.25 19:55:50 1 ltems Group 3 Interactions Populated: 10.06.25 19:58:19 1 Items See Configd CounterReqs ConsisChecker\Model B
24 Extracted Table: Pattern Functional Role Allocation 10.06.25 20:51:03 8 Items Popd Interactn-Role Relats
25 10.06.25 19:55:50 1 ltems Combined Interactions Populated: 10.06.25 19:58:20 32 ltems See Cnfgd Ftrs-Ints-Roles-DCs See Pattern Counter Requirements
26 Extracted Table: Pattern Des Compons Attributes File | 10.06.25 20:51:04 13 Items Popd Requirements See Configd Consist Mgmt See Pttrn Fail Impact-Cntr Reqs Rules
27 10.06.25 19:55:51 1 ltems Popd Ftrs Sheet Generated: 10.06.25 19:58:20 12 ltems See Bulk Import Parts See Pttrn Failure Mode-Cntr Regs Rules
28 Extracted Table: Pattern Requirements 10.06.25 20:51:05 8 Items Popd Design Components See Bulk Import 52 PreConfg See Patt e Mode Context
29 10.06.25 19:55:51 6 ltems Popd Intrcns Sheet Generated: 10.06.25 19:58:21 1 ltems — & S:IECI_: .
30 Extracted Table: Pattern Feature Attribute ValuesFile | 10.06.25 20:51:06 11 Items Popd Des Compon Att Vals o guFr:I:err 23
3 10.06.25 19:55:51 0 ltems Popd Ftr-Ints Sheet Generated: 10.06.25 19:58:21 1ltems e
32 Pattern Features Loaded: | 10.06.2520:51:06 13 ltems Popd Role-Des Compon Relats Configured Model ] ] ] 10. Erase
33 10.06.25 19:55:53 8 ltems 1popd Ftr Att Values Sheet Generated: 10.06.2519:58:22 1ltems Data I Enale File Logging pattern Data
34 Pattern Feature Attributes Loaded: 10.06.25 20:51:07 5 ltems
35 10.06.25 19:55:54 6 Items Popd Ftr PK Values Sheet Generated:
36 Pattern Expanded Fir PK Values Loaded: 10.06.25 20:51:08 3 Items
37 10.06.25 19:55:54 0 Items Popd Roles , RPKs, Others Generated:
38 Pattern Ftr-Interctn Rules Loaded: 10.06.25 20:51:09 24 Items |
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The short-cut way to see the M-Code Queries—but not edit.

A

Generate Query
Source Code

Listing

T
1/

/I 5*Pattern Configuration Wizard--Query M Code for Power Query Version
1/

/! Generates a configured $*Model from an 5*Pattern

/{ Configuration is parameterized by configuration selection of—

/{  Features to populate (including Feaure Primary Key values

/{  Feature Attribute values

/'  Role Attribute values

/{  Design Component attribute values

/{ Operates through exchange of files with Pattern and Model Repaository
J/ (e.g., a SysML modeling tool, etc.)

J/{ See also control program and overall documentation.

J// Copyright 2021, 2022, 2023, 2024 System Sciences, LLC

J/{ Available under Creative Commaons CC BY SA public license.

1/
e T T L e L
//

T e T e
/

/f fRaram

// Interface Files Folders Path Names Administration

// Gets file access path from utilConfig table

Import Pattern
Features File

N
/

// Query to refresh pattern features table from pattern repository file

i
e e
/i

Control ~ Consistency Checker  Change Log Interface Specification ~ tableConfig  table2Cofifig =~ Query Source

10 0 Integrated Pttrn Table Set
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< (] 25 learn.microsoft.com/en-us/office/vba/api/overview/excel

Microsoft Ignite

November 17-21, 2025

= | Learn

Visual Basic for Applications

N¢ Filter by title

Documentation v

Training v Q&A v Topics v

Browse by product v VBA language reference  Office library reference

Learn / VBA / 60 Focus mode

Office VBA Reference
> Access
v Excel

Overview

> Concepts

> Object model

> Excel Graph Visual Basic reference
> Office for Mac
> Outlook
> PowerPoint
> Project
> Publisher
> Visio
> Word
> Language reference

> Library reference

’ £ Ask Learn
Excel VBA reference
07/11/2022

This reference contains conceptual overviews, programming tasks, samples, and references to help

you develop Excel solutions.

@ Note

Interested in developing solutions that extend the Office experience across multiple platforms?
Check out the new Office Add-ins model.

Use the table of contents in the navigation on the left to view the topics in the following sections:
e Concepts: Provides important concepts for developing custom Excel solutions.
e Object model reference: Provides reference materials for the Excel object model.

e Graph Visual Basic reference

Q  Signin
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E Micrasaft Visual Rasic for Anplications - Confia Wizard 1.16.16-15xlsm - [Sheet1? (Cadell

>
1

] Sheet12 (Control)

] Sheet120 (Popd2 Feature-Intera Relats)
Sheet121 (Popd2 Feature Attribute Values) .
] Sheet122 (Popd2 Interactions and IPKs)
Sheet123 (Popd2 Feature PK Values)

] Sheet124 (Popd2 Roles and RPKs)
Sheet125 (Consistency View)

] Sheet127 (Popd2 Role Attribute Vals)

] Sheet129 (Popd2 Interctn-Role Relats)
Sheet13 (1D Popd Ftr FPKA FPKV)

] Sheet131 (Popd2 Requirements)
Sheet133 (Popd2 Des Compons)

] Sheet135 (Popd2 Des Comp Att Vals)

LnyPlus:

'FPEPullbDown is

NextRow: End If
Next FeatureRowNo
End If
ProgressLog LogRowID, LogColID,
GoTo ExitBuild

"Generated FPK

S ol e Comp A VRS BuildvalError: ProgressLog LogRowID, LogCollID,
2 hee EOP ]09 es Cmp Relats) ExitBuild: On Error GoTo 0
Sheet139 (Merae6 End Sub

' Handle case of *ANYPLUS*, meaning pull down with validation plus ability to enter manual text with warning message.

ThisWorkbook.Sheets ("T0 4.1 2D Ftr Selection Mtx") .Range (ThisRowRange?).Validation.add Type:=xl1vValidatelist,

RlertStyle:=xlValidalertInformation, Operator:=xlEqual,
Set pull down list but allow wval
ThisWorkbook.Sheets("IO 4.1 2D Ftr Selection Mtx").Range (ThisRowRange2) .Validation.InCellDropdown =
a defined formula =OFFSET('IC 4.1 2D Ftr Selection Mtx'!SaJx, 0,0,

Formulal:="=FPKPullDown"
ues not in list to be typed in, with warning messae
True

Pull-Downs Rows: ", FeaturesRowCount

"sE*Error Generating FPK Pull-Downs: ", 0

1,COUNTRA('IC 4.1 2D Ftr Selection Mtx'!SAJx:SEFX))

Sub Macrot ()

X| .
~]

Properties - Sheet12

iSheetlZ Worksheet

If not already

' Button B2: Genenerate Configured Model from Feature Population Redquests
Alphabetic categorized !
||[(Name) Sheet12 i
|| DisplayPageBreaks False Dim ColID As String
! |DisplayRightToLeft False Dim LstCbj Zs ListObject
|||EnableAutoFilter False ' Warn user that pattern Feature Configuration Input Values should have been inserted prior to proceeding with pattern configuration.
;E”ameca'w'atiﬂ” True Response = MsgBox ("Generating pattern configuration depends on hawving already entered pattern Feature Configuration Input Data.
‘.EnableFormatconditiunscalculaTrue If Response = vbNo Then
| |[EnableOutlining False Exit sub
||[EnablePivotTable False End If
| |EnableSelection 0 - xiNoRestrictions CollD = "F" ' Set col and row of start of progress log for this series
{|[Name Control
| RowID = 15
| |SerollArea FirstRowID = 15 ' set range of log cells to clear prior to starting logging
' |StandardWidth 8.11
' Ivisible -1 - ¥lSheetVisible LastRowID = 150 . L i
| ClearProgressLog FirstRowID, LastRowID, ColID 'Clear and initiate progress log
{ ProgressLog RowID, ColID, "Model Generation Started:", 0 'First log entry
'Refresh check box status for including configuration of interfaces, states, couplings, FMER, Consistency Mgmt
| Macrol3 ' Refresh checkbox status for Interfaces pattern inclusion request option
Macrold ' Refresh checkbox status for States pattern inclusion request option
| Macrol5 ' Refresh checkbox status for Attribute Couplings pattern inclusion reguest option
{ Macrolé ' Refresh checkbox status for FMEA pattern inclusion request option
1 Macrol7 ' Refresh checkbox status for consistency management reguest option
: Macrol® ' Refresh checkbox status for bulk consistency maangement request option

T

[ ]
VBA Editor — Part of VBA IDE
at 1D Popd Ftr FPEA FPEV
{ | L=
— e - = —
s < =
;Lr::ny == Q Search -1.-(-'- [ ‘ﬁ - e G i !' AT m $ I’

1:32 PM
10/11/2025
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E Microsoft Visual Basic for Applications - Config Wizard 1.16.16-15.xIsm - [Sheet12 (Code)l
m Eile Edit View Insert Format | Debug I Run Tools Add-lns Window Helg

- d G| 9
Project - VBAProject = Step Into F8

= = e of *A

Sheet12 (Control)
] Sheet120 (Popd2 Feature-Inter Run To Cursor Ctrl+F8
Sheet121 (Popd2 Feature Attrib Add Watch...
] Sheet122 (Popd2 Interactions a
Sheet123 (Popd2 Feature PK Vg
] Sheet124 (Popd2 Roles and RPY &4 Quick Watch... Shift+F9
. Sheet125 (Consistency View) & Toggle Breakpoint 9
Sheet127 (Popd2 Role Attribute
) Sheet129 (Popd2 Intercin-Role Clear All Breakpoints  Ctrl+5Shift+F9
Sheet13 (1D Popd Ftr FPKA FPI
] Sheet131 (Popd2 Requirements
Sheet133 (Popd2 Des Compon
] Sheet135 (Popd2 Des Comp Att Vals)
Sheet137 (Popd2 Role Des Cmp Relats)
81 Sheet139 (Merae6)

Compile VBAProject

2as
=

"
Tl

EowNo

GUTO EXTTEUITO

ExitBuild: On Error GoTo 0
End Sub

= mn X

Real Time VBA Debug, Tracing, Value Watching

1D, LogColID, "Generated FPK

BuildvalError: ProgressLog LogRowID, LogCollID,

pull down with validation plus ability to enter manual text with warning message.

brkbook.Sheets ("TI0 4.1 2D Ftr Selection Mtx") .Range (ThisRowRange2) .Validation.hdd Type:=x1vValidatelist,
RlertStyle:=xlValidalertInformation, Operator:=xlEqual,
h 1list but allow values not in list to be typed in, with warning messae

isWorkbook.Sheets("IO 4.1 2D Ftr Selection Mtx").Range (ThisRowRange2) .Validation.InCellDropdown = True
Aefined formula =0OFFSET('IO 4.1 2D Ftr Selection Mtx'!SAJx,

Formulal:="=FPKPullDown"

0, 1,COUNTRE('IO 4.1 2D Ftr Selection Mtx'!SAJx:5EF%))

Pull-Downs Rows: ", FeaturesRowCount

"sE*Error Generating FPK Pull-Downs: ", 0

Sub Macrot ()

X| .
~]

Properties - Sheet12

iSheetlZ Worksheet
Alphabetic categorized !

' Button B2: Genenerate Configured Model from

Feature Population Requests

' ||(name) Sheset12 e

|| DisplayPageBreaks False Dim ColID As String

! |DisplayRightToLeft False Dim LstCbj Zs ListObject

| |EnableAutoFilter False

| |[EnableCalculation True

;EnableFormatconditiunscalculaTrue If Response = vbNo Then

| |[EnableOutlining False Fxit Sub

| ||[EnableFivotTable False End If

| |EnableSelection 0 - xiNoRestrictions CcolID = "F" ' Set col and row of start of progress log for this series
{[Mame Control

| RowID = 15

| |Scrollarea FirstRowID = 15 ' set range of log cells to clear prior to starting logging
|| standardwidth 8.11 - - o S o h B
{[visible -1 - xISheetVisible LastRowID = 150

VBA Editor — Part of VBA IDE

[ _ NSE

ClearProgressLog FirstRowID, LastRowID, ColID
ProgressLog RowID, ColID, "Model Generation Started:",
'Refresh check box status for including configuration of interfaces, states, couplings, FMER, Consistency Mgmt
Macrol3 ' Refresh checkbox status for Interfaces pattern inclusion request option

Macrold ' Refresh checkbox status for States pattern inclusion request option
Macrol5 ' Refresh checkbox status for Attribute Coupl
Macrolé ' Refresh checkbox status for FMEA pattern inclusion request option
Macrol7 ' Refresh checkbox status for consistency management reguest option
Macrol® ' Refresh checkbox status for bulk consistency maangement request option

and initiate progress

ings pattern inclu

'First log entry

log

' Warn user that pattern Feature Configuration Input Values should have been inserted prior to proceeding with pattern configuration.
Response = MsgBox ("Generating pattern configuration depends on hawving already entered pattern Feature Configuration Input Data. If not already

ion reguest option

then clear Join3-1 and Join3-2.
at 1D Popd Ftr FPEA FPEV

ol | o
Sunny al Q Search .1.-(-'- L
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Entering the Excel VBA Code Access

|0 Comments | l

View Pattern

See Pattern Features

See Pattern Feature A

See Allowed Pattern Feature PK Values
See 1-D Allowed Pattern FPK Values
See Pttrn Ftr-Interaction Config Rules

utes

- | | (Declarations)

ion input values befor
11 blank out previously ente:

File Home Insert Draw Page Layout Formulas Data Review View Developer Help Acrobat

ﬁj@ [F@ Record Macro () {é} EL E‘—\ @ =] Properties [ Import

Visual Mac?os HH Use Relative References Aodd— Excel COLI‘;1J Ing W E‘\ View Code urce @ Expansion Packs

Basic . Macro Security ins  Add-ins Add-ins EI Run Dialog
Code Add-ins ontrols HML
E21 v i fr

A B iz D H | K L M M
1|p
, Obtain Pattern, Populate Confi _A Pattern, Return Configured Model \ Administer Storage Environment
3 1: Refresh 7 Populate Set tt Vals 2 Return iew Configured Model
4 Configurable Configured Set Role Att Vals Configured Model t
5 Pattern Model 75& R Repository -I.ps;ltecl Corlﬁgl.lrable

e ern Repository
6 Single File (Or Retrieve, Bttn 8) Access Folder
7 Pattern Data Refresh Log / Bulk Import Log Return Model Data Log
3 Pattern Template Load] Instances of Parts Cleared: Start Configured Model Return: C:\Users\WSchinde/\Documents\Docs\System
9 10.06.25 19:55: 03.21.25 14:53:53 0 Items 10.06.25 19:58:16 0 Items Se Sciences, LLC\Tech\Systematica\STM
10 Single Integra 52 Instances Pre-Config Cleared: Popd Ftrs CSV File Saved: See C | Basic for Applications - [Sheet12 (Code)]
il 03.21.25 14:53:53 0 ltems 10.06.25 15:58:16 10 Items See Col el Pl el waior ey -
12 InstancesMergel Cleared: Popd Interactions and IPKs See X| [Teneran =
13 248 184 [tems 03.21.25 14:53:53 0 Items 10.06.25 19:58:17 14 Items See Configd | o = (= B
14 able: Pattern Features File Model Configuration Log Popd Feature-Interaction Relats See Gonfigd | :32::8:? 057252 beremsFre ot
A5.25 19:55:48 8 Items Model Generation Started: 10.06.25 19:58:17 16 Items B oz oot
xtracted Table: Pattern Feature Attributes File 10.06.25 20:51:01 0 ltems Popd Feature Attribute Values See Configd | 23‘2:228?2 821:?1?“”"5)
10.06.25 19:55:48 6 Items 1D Confgd Feature Population Gend: 10.06.25 19:58:18 6 Items See Gonfigd ! B e e )
Extracted Table: Pattern Features-Interactions File 10.06.25 20:51:01 8 Items Popd Feature PK Values See Configd . :32:&::: ET;:ZZ;“;:.Z:Z::TPKVSy

19 10.06.25 19:55:49 12 ltems Group 1 Interactions Populated: 10.06.25 19:58:18 4 Items See Configd | :ﬂmmmm Relats) .
20 Extracted Table: Pattern Interaction Roles 10.06.25 20:51:02 0 ltems Popd Roles and RPKs See Configd ! :ﬂi:ﬁiﬁi E:EZ; ﬁi‘l’:ﬁi"?ﬁi?“ !;;n SinglepatternFilennabied, FileloggingEnabled,
21 10.06.25 15:55:49 22 Items |Group 2 Interactions Populated: 10.06.25 19:58:19 8 Items See Configd A e e Dim NumOEFiletypes, MaxTableRows, InputFilesg
2 Extracted Table: Pattern Role Attributes File | 10.06.25 20:51:02 5 1tems Popd Roles Att Values See Configd | :::::;:::2 § Din TableRange he Range
23 10.06.25 19:55:50 1 ltems Group 3 Interactions Populated: 10.06.25 19:58:19 1 ltems See Configd | apmetc coegorize
24 Extracted Table: Pattern Functional Role Allocation 10.06.25 20:51:03 8 Items Popd Interactn-Role Relats e siresis Sz fub Macres 0
25 10.06.25 19:55:50 1 Items Combined Interactions Populated: 10.06.25 19:58:20 32 Items See Cnfgd Ft D700 foee .
2% Extracted Table: Pattern Des Compons Attributes File | 10.06.25 20:51:04 13 Items Popd Requirements See Configd || cmeromeconitoncaiaisTre
27 10.06.25 19:55:51 1 Items Popd Ftrs Sheet Generated: 10.06.25 19:58:20 12 Items See Bulk Imp (oo Fam S ing
28 Extracted Table: Pattern Requirements 10.06.25 20:51:05 & Items Popd Design Components See Bulk Imp| ;Zf:%ese‘mm o cens Sescinationtile as String
29 10.06.25 19:55:51 6 Items Popd Intrcns Sheet Generated: 10.06.25 19:58:21 1 Items j%afﬁiim i— Wan user to consider saving cont
30 Extracted Table: Pattern Feature Attribute Values File | 10.06.25 20:51:06 11 ltems Popd Des Compon Att Vals | If Response = VbNo Then
21 10.06.25 19:55:51 0 Items Popd Ftr-Ints Sheet Generated: 10.06.25 19:58:21 1 Items 0 | Buie sw
32 Pattern Features Loaded: 10.06.25 20:51:06 13 ltems Popd Role-Des Compon Relats Conﬁg;“
33 10.06.25 19:55:53 8 Items Popd Ftr Att Values Sheet Generated: 10.06.25 19:58:22 1 Items FizstRouId = 8
34 Pattern Feature Attributes Loaded: 10.06.25 20:51:07 5 Items ClearProgresslog FirstRowID, LastRowID, ColID
35 10.06.25 19:55:54 6 Items Popd Ftr PK Values Sheet Generated: - | Frogressleg ROVID, Colib.
36 Pattern Expanded Ftr PK Values Loaded: 10.06.25 20:51:08 3 Items
7 10.06.25 19:55:54 0 ltems Popd Roles, RPKs, Others Generated:
38 Pattern Ftr-Interctn Rules Loaded: 10.06.25 20:51:09 24 ltems | ==

> Control

Consistency Checker

Change Log

Interface Specification

tableConfig

table2Config

Query Source

IO 0 Integrated Pttrn Table Set

IO 57.1 Instances of Parts

, IntegratedReptFileRowNum,
Dim TableName, TableRangetoExtract, SepFileName, ControlFile, ColID, RowID

ExpandedFPKOptionFileEnabled As Boolean
FileRowNum, LastFileRowNum As Integer

string

ding further.
d pattern Configuration Input Values.

Dim ConfigureInterfaces, ConfigureCouplings, ConfigureStates, ConfigureFMEA, ConfigureConsistMgmt, ConfigureBulkConsisMgmt As Boolean

You can Save Configuration Input Values f
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HBE~-d 4 B & b

w

Sheet110 (10 57.1 Instances of Parts)

Sheet112 (InstancesMergel)
Sheet113 (Join3-2)

Sheet114 (Joined Patterns)
Sheet115 (Join3-1)

Sheet116 (Consistency Checke
Sheet117 (table2Config)
Sheet118 (Invoked FunctionfPar:
Sheet119 (1D Popd2 Feature;
Sheet120 (Popd2 Feat
Sheet121 (Popd2 Featur}
Sheet122 (Popd2 Interactid
B8 Sheet123 (Popd2 Feature P

Properties - Sheet12

Sheet111 (10 57.2 S2 Instances Pre-Config

ﬁ Microsoft Visual Basic for Applications - [Sheet12 (Code]]

m File Edit View Insert Format Debug Run Tools Add-lns Window Help
o W N AW

Sheet12 Worksheet

Alphabetic  Categorized

(Name) Sheet12
DisplayPageBreaks False
DisplayRightToLeft False
EnableAutoFilter False
EnableCalculation True

EnableFormatConditionsCalcula True

EnableOutlining False
EnablePivotTable False
EnableSelection 0 - xINoRestrictions
Name Control

ScrollArea

StandardWidth 8.11

Visible -1 - xISheetVisible

w | |{Declarations)

Controls overall flow of pattern configuration process, including gueries
Obtains local pattern from repository tool

Returns configured model, generated from pattern,back to repository tool
See also wizard Interface Specification, built into wizard.

See also Pattern Configuration Wizard user documentation

See also query code and documentation, built into wizard.

' Copyright 2021, 2022, 2023, 2024, 2025 System Sciences, LLC.
Available under Creative Commons CC SA BY public licensing.

TableRows, InputFilesQty, IntegratedReptFileRowNum, FirstFileRowNum, LastFileRowNum Zs Integer
L tract, SepFileName, ControlFile, ColID, RowID As String

Msg As String
LogPath As String

SourceFile, DestinationFile As String

Dim MyFSO As FileSystemObject

Warn user to consider saving configuration input values before proceeding further.

Response = MsgBox ("This action will blank out previously entered pattern Configuration Input Values. You can Save Configuration Input Values f:
If Response = vbNo Then

Exit Sub
End If
ColID = "C" ' Set column and row of progress log output on control sheet
RowID = 8
FirstRowID = 8 ' Set rangs of log space to be cleared prior to logging.
LastRowID = 150

ClearProgresslLog FirstRowID, LastRowID, ColID '
ProgressLog RowID, ColID,

Clear the progress log
"pattern Template Loading Started:", 0 ' Start logging.

'Refresh check box status for file logging, single integrated pattern file, interfaces,
MacrolQ ' Refresh checkbox status for file logging request option

Macrol2 ' Refresh checkbox status for single integrated pattern file import reguest option
Macrol3 ' Refresh checkbox status for Interfaces pattern inclusion reguest option

states, couplings, FMER, Consistency Mgmt

46



a Microsoft Visual Basic for Applications - [Sheet116 (Code)] — X
mEile Edit View |Insert Format Debug Run Tools Add-Ins Window Help -8 X
BE~A| & ) pon @K Y O
- |
al [T
B ,
] Sheet110 (10 57.1 Instances of Parts) ' Pattern Configuration Wizard Control Program--Consistency Checker Subset
Sheet111 (IO 57.2 52 Instances Pre-Config .
Sheeulz([n_smnceSMergﬂ) Controls overall flow of model consistency checking process, including gueries
Sheet113 (Join3-2) - . . . .
: ) Assumes configured model has already been obtained by configuring pattern (see other section)
Sheet114 (Joined Patterns) . . .
cheetils (oin3-1 Generates model-model consistency view
Chfll" ) See also Pattern Configuration Wizard user documentation
- EEaEl See also query code and documentation, built into wizard.
Sheet117 (table2Config)
] Sheet118 (Invoked FunctionfFaram) ight 2021, 2022, 2023, 2024, 2025 System Sciences, LLC.
Sheet119 (1D Popd2 Features and PKVs . - - .
pder Creative Commons CC SA BY public licensing.
Sheet12 (Control) de/
] Sheet120 (Popd2 Feature-Intera Relats) V|| | | g Com ____________
::eeﬁi;(:op:iIF:;atul;et.AttrlbuZe;;Iues) pare P eloggingEnabled, ExpandedFPEOptionFileEnabled &As Boolean
@Sheetlza EPodeF etra ';T(s\fr‘] )S) 'Dim NumOfFileTypes, rOC ilesQty, IntegratedReptFileRowNum, FirstFileRowNum, LastFileRowNum As Integer
= opas Feature T Values Dim TableName, TableRangetOrss eSS C ontrolFile, ColID, RowID, _
ParmPassResult, ConsisCheckResu ontr iodelASegmentPointer?, ModelBSegmentPointer2 As String
Properties - Sheet116 5' 'Dim TableRange As Range O/ Pa
Sheet116 Worksheet | Dim wks Rs Workshest ne/ C
Dim StartingRow, NumberOfRows Ode.
Alphabetic  Categorized Dim ConfigureInterfaces, ConfigureCouplings, ConfigureStates, . Sh L reConsistMgmt, ConfigureBulkConsisMgmt As Boolean
{Name) Sheet116 Dim SourceSheetParmx, DesinationShtParmx, ConsistencyView As String eet 1
DisplayPageBreaks False Dim DestinationStartingRowx, NumberOfRowsx 16
DisplayRightToLeft False !
4 |[EnableAutoFilter False '
EnableCalculation True ' Button B105: User Selects Models Consistency Type Definition File
EnableFormatConditionsCalcula True '
EnableOutlining False '
EnabIePivotT.abIe False . Sub MacrolOl()
E"ablesemmm S:_)d:toResvé;“oT(s Dim fd As Office.FileDialog
J S::}imea onsistency thecker Dim selectedFilePath As String
Standardvidth i1 ' Create a FileDialog object as a File Picker dialog box.
Visible 1 - xiSheetVisible St.et fd = Application.FileDialog(msoFileDialogFilePicker)
With fd
' Set the title of the dialog box.
.Title = "Select a File"
4 ' Clear any existing filters and add new ones.
.Filters.Clear
.Filters.Add "Excel Files", "*.xlsx,*.xls,*.xlsm"
.Filters.Add "Text Files"™, "* _ txt"
.Filters.Add "All Files", "*_*v
' Bllow only single file selection (set to True for multiple).
.AllowMultiSelect = False
1 ' Show the dialog box and check if a file was selected.
If .Show = -1 Then " -1 indicates a file was selected, 0 indicates Cancel
selectedFilePath = .SelectedItems(l) ' Get the path of the first selected item.
L b — T
) 72°F = -~ PP Pl T e ] Fnoh L e S o 1:10 PM
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1. REFRESH PATTERN
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