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Confidentiality &
Disclaimer

The information in this document is confidential information of Cloud Software Group, Inc. and/or its affiliates. Use, duplication, transmission,
or republication for any purpose without the prior written consent of Cloud Software Group, Inc. is expressly prohibited.

This document (including, without limitation, any product roadmap or statement of direction data) illustrates the planned testing, release and
availability dates for Cloud Software Group, Inc. products and services. This document is provided for informational purposes only and its contents
are subject to change without notice. Cloud Software Group, Inc. makes no warranties, express or implied, in or relating to this document or any
information in it, including, without limitation, that this document, or any information in it, is error-free or meets any conditions of merchantability
or fitness for a particular purpose.

The material provided is for informational purposes only, and should not be relied on in making a purchasing decision. The information is not a
commitment, promise or legal obligation to deliver any material, code, or functionality. The development, release, and timing of any features
or functionality described for our products remains at our sole discretion.

During the course of this presentation, Cloud Software Group, Inc. or its representatives may make forward-looking statements regarding future
events Cloud Software Group, Inc.'s future results or our future financial performance. These statements are based on management's current
expectations. Although we believe that the expectations reflected in the forward-looking statements contained in this presentation are reasonable,
these expectations or any such forward-looking statements could prove to be incorrect and actual results or financial performance could differ
materially from those stated herein. Cloud Software Group, Inc. does not undertake to update any forward-looking statement that may be made
from time to time or on its behalf.
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Session Agenda

What is a JOIN?
JOIN Types
Instance Types
Short Paths

FOCUS JOIN types
e Equality Based
e DEFINE Based
e WHERE Based

FOCUS vs SQL JOIN

© Copyright 2026 Cloud Software Group, Inc.

| ]

!if???? ;

“ AL




The Many Faces Of JOIN
When your report requires data from many different sources...

2ot B ]

Employee Data Department Data Job Data *

gstomer Data I?oices Educt Data ...you need M'
MATCH or MORE to
make the connections!

9 - €

Support Data Purchase Orders Inventory Data

o Jeo o
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The Many Faces Of JOIN
Each connection involves many choices:

58 -
o
Equal Fields or Conditions FOCUS or Interface Managed
Match exact field values or define complex conditional rules. Control joins natively or let external engine interfaces
manage it.
¢ &
Real Fields or Virtual Fields Same or Different File Types
Join on physical database columns or dynamically computed Connect identical table structures or merge completely
fields. different file formats.

T

One-to-One or One-to-Many

Determine the structural cardinality of your connected
sources.

o o
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The Many Faces Of JOIN
Common Join Configurations
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Simple Join Chain Join Forked Join
— B

Directly associates Table A with
Table B using a matching key. This

|

a4y
\
/

is the most fundamental and Connects Table Ato B,and Bto C Table A acts as the driver,
standard join configuration. in a linear sequence. Perfect for branching out to join Table B and
cascading or normalized Table C independently. Ideal for

multi-level relationships. star-schema reporting designs.
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The Many Faces Of JOIN

JOIN treats multiple structures as one

D)

Conditional Connections

Connects separate data sources dynamically based on
matching fields or complex conditional rules.

-
(-

Horizontal Concatenation

Creates a clean horizontal concatenation, merging database
columns into a single unified structure.
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Active JOINS

The maximum number of
active joins allowed
simultaneously in a single
session.

1,024

Max Segments

The absolute limit of data
segments supported
within a unified joined
structure.



The Many Faces Of JOIN
Schema Definition: empdataq
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FILENAME=EMPDATAQ, SUFFIX=SQLMYSQL, $

SEGMENT=SEG01, SEGTYPE=SO0, $

FIELDNAME=PIN, ALIAS=ID, USAGE=A9, ACTUAL=A9, $
FIELDNAME=LASTNAME, ALIAS=LN, USAGE=Al5, ACTUAL=Al5, $
FIELDNAME=FIRSTNAME, ALIAS=FN, USAGE=Al10, ACTUAL=Al0, $
FIELDNAME=MIDINITIAL, ALIAS=MI, USAGE=Al, ACTUAL=Al, $
FIELDNAME=DIV, ALIAS=CDIV, USAGE=A4, ACTUAL=A4, $
FIELDNAME=DEPT, ALIAS=CDEPT, USAGE=A20, ACTUAL=A20, $
FIELDNAME=JOBCLASS, ALIAS=CJCLAS, USAGE=A8, ACTUAL=A8, $
FIELDNAME=TITLE, ALIAS=CFUNC, USAGE=A20, ACTUAL=A20, $
FIELDNAME=SALARY, ALIAS=CSAL, USAGE=D12.2M, ACTUAL=D8, $
FIELDNAME=LASTNAMEl, ALIAS=LNl, USAGE=Al5, ACTUAL=Al5, $
FIELDNAME=HIREDATE, ALIAS=HDAT, USAGE=YYMD, ACTUAL=DATE, $
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The Many Faces Of JOIN
Schema Definition: trainingq
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FILENAME=TRAININGQ, SUFFIX=SQLMYSQL, $
SEGMENT=SEGO1, SEGTYPE=SO0, $
FIELDNAME=PIN, ALIAS=ID, USAGE=A9, ACTUAL=A9, $
FIELDNAME=COURSESTART, ALIAS=CSTART, USAGE=YYMD, ACTUAL=DATE, $
FIELDNAME=COURSECODE, ALIAS=CCOD, USAGE=A7, ACTUAL=A7, $
FIELDNAME=EXPENSES, ALIAS=COST, USAGE=DS8.2, ACTUAL=DS,
MISSING=ON, $
FIELDNAME=GRADE, ALIAS=GRA, USAGE=A2, ACTUAL=A2,
MISSING=ON, $
FIELDNAME=LOCATION, ALIAS=LOC, USAGE=A6, ACTUAL=A6,
MISSING=ON, $
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The Many Faces Of JOIN
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‘ 83 3 ibi Bookmarks WebConsole - natd.. g FOCUS HOME PAGE [] FOCUS Friday g Package versioning...  [E) Mainframe Tips, Tric... » 3 All Bookmarks
|
DATA VISUALIZATION ‘
= ik WebFOCUS'| Designer : < p— o
Data Filter x Q ‘
=] Modifying your data flow may change or delete any associated visual

e Common Table Expressions

(1] +foccache(Temporary) G = E] L& @

Functions . home (OPSYS\TSI-PA\wbrengel home)

+ portal
+homeapps (users home) m saL
—baseapp :
empdataq(T01) Join 1 Select Columns
X car
empdataclq m

empdataq
trainingq(T02)
focmegyv

mfout

packhold

X
X
X
X
X
X patrick
X
X
X
X

scarl
sca Filter X Q
bt & empdataq(t01)] & trainingq(T02) I 712 empdataq(T01)]! &= empdataq(T01)! = empdataq(T01)] &= empdataq(to1)] = empdataq(To1)] TIZ trainingq (TO)
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v ibi™ WebFOCUS® Hub X ibi™ WebFOCUS® Designer X + — (a] X
& > C A Notsecure naldevspiwxb04.dev.tibco.com:8080/ibi_apps/designer?is508=false&item=IBFS%3.. & ¢ ¥ o 0 @ O & Work &
88 | [ ibi Bookmarks WebConsole - natd... g FOCUS HOME PAGE [ FOCUS Friday % Package versioning... [ Mainframe Tips, Tric... » 3 All Bookmarks
DATA VISUALIZATION
= ikyi” WebFOCUS'| Designer : < S i
Edit Join from empdataq (T01) to trainingq (T02) X
R Configure 'Join 1° E] i SampleData & Join Profiler
s PIN 1 count] Left Right
Join Type
000000110 3| v | w2 a
@ @ [ J
000000270 3 v v
Inner Right Outer Full Outer
000000340 3 v v
dolinClauses 000000350 3 v v
empdataq (T01) trainingq (T02) 000000030 2 v v
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000000240 2 v v
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- o | [ e =0 1
000000060 T| v
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000000130 1 v
ol
000000170 1 v
000000220 1 v e
Series Left Right Result
000000230 1 v
Excluded 0 0
000000300 1| &
B included Pl il
000000390 1 v
B Resuit 52
ARAAAR anA - il v
Click on the bars or numbers to see the matches Showing 1-41 v Excluded from result
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M ibi™ WebFOCUS® Hub x
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B8 3 ibi Bookmarks
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ibi™ WebFOCUS® Designer

## FOCUS HOME PAGE

Edit Join from empdataq (T01) to trainingq (T02)

=

Configure 'Join 1'

P ey
v

ikyi” WebFOCUS'| Designer )

Join Type
) ® ’ = l
Left Outer Right Outer Full Outer
Join Clauses
empdataq (T01) trainingq (T02)

+ Expression | | ¢ Suggestions

[ & I:IearAIIJ

E] & Sample Data

o, &
2 S
NagLg anp™

X

[ FOCUS Friday o2 Package versioning...

[ Mainframe Tips, Tric...

= (m] X

» 3 All Bookmarks

DATA VISU)

IZATION

alization 1

@ Join Profiler

Series Left Right Result
Excluded 0 0

B included Pl il

B Resuit 52

Click on the bars or numbers to see the matches
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The Many Faces Of JOIN

Old  New

Old New

UNIVERSAL JOIN TYPES

INNER JOIN

Returns only records common to both files.

Represents the INTERSECTION of the
datasets.

LEFT OUTER JOIN

Returns all records from the first file, along
with matching data from the second file.

© Copyright 2026 Cloud Software Group, Inc.

Old  New

Old New

ADAPTER-SPECIFIC JOIN TYPES

FULL OUTER JOIN

Returns all records from both files.
Represents the complete UNION of the
datasets.

RIGHT OUTER JOIN

Returns all records from the second file,
along with matching data from the first file.



The Many Faces Of JOIN

Instance Type

oy
MULTIPLE / ALL

FOCUS Managed

Returns all matching rows for
FOCUS managed joins.

e Creates multiple PATHs.

e  Missing children are
identified by the NODATA
character (default is a
period).

© Copyright 2026 Cloud Software Group, Inc.

SINGLE / UNIQUE

FOCUS Managed

Returns only 1 matching row
for FOCUS managed joins.

e  Child becomes part of the
parent; no path is
created.

e  Missing children are
identified by zero for
numeric fields and blank
for alpha fields.

RDBMS MANAGED

Global Behavior

Instance Type does not affect
the result set of an RDBMS
managed JOIN.

e  All matching child
instances will always be
returned.

e  Treatment of
missing/blanks and PATH
generation still follows
this setting.
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& > (&) /A Not secure
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3 ibi Bookmarks

ibi™ WebFOCUS® Designer

WebConsole - nald... g FOCUS HOME PAGE

Outiine

Fields
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empdataq

Search

Fields Variables

Dimensions

0 DEPT &

& JoBCLASS

o TTLE

5 HIREDATE

— @ SEGO1

o PN
5 COURSESTART
I8 COURSECODE
I3 GRADE

I LOCATION

Measures
— W SEGOT
M FocLisT
M SALARY
- b SEGO1
W FoCcLIST

M EXPENSES

ilyi" WebFOCUS'| Designer B o<

X

[ FOCUS Friday o2 Package versioning... B Mainframe Tips, Tric...

TA

Settings Format

Display A
=g (1]
Rows H

1 FIRSTNAME
1 DEPT

Column Groups

Details i
Filters A
Filters
+Add Parameter Field List
Content Settings ~

Headings & Footings
Page Heading
[J Page Footing
[ Report Heading
[ Report Footing

Totals

[J Enable column totals

[ enable row totals

Visualization 1

ISUALIZA
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[ Live data: 1000 ]
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Right click here to edit Page Heading
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ADAMS
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PETER
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ERICA
ERIC
DAVID
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ANNE
ARLEEN
MARK
WILLIAM

1-41 of 41 records
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The Many Faces Of JOIN

JOIN
LEFT OUTER FILE empdataq AT EMPDATAQ.SEGO1.PIN

TO UNIQUE FILE trainingqg AT TRAININGQ.SEGO1.PIN TAG Jl AS J1
WHERE EMPDATAQ.SEGO1.PIN EQ J1.SEGO1.PIN;
END

0 The tools will generate a CONDITIONAL JOIN .

nnnnnnnnn
Buido




The Many Faces Of JOIN
CONDITIONAL JOIN SYNTAX

JOIN {LEFT OUTER/INNER} hostfile AT hfldl {TAG tagname}
TO {UNIQUE/MULTIPLE} crfile AT crfld {TAG tagname}

AS joinname

{WHERE expressionl;}

{WHERE expression2;}
END




The Many Faces Of JOIN
EQUALITY BASED JOIN

JOIN {LEFT_QUTER/INNER} field {AND field ..}
IN hostfile {TAG tagname}

TO {UNIQUE/MULTIPLE} crfield {AND crfield ..
IN crfile {TAG tagname}

AS joinname

END




The Many Faces Of JOIN
EQUALITY BASED JOIN - DEFINE BASED

JOIN {LEFT_QUTER/INNER} deffield WITH field
IN hostfile {TAG tagname}

TO {UNIQUE/MULTIPLE} crfield
IN crfile {TAG tagname}

AS joinname

END
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v B ibi™ WebFOCUS® Hub x

oo 3 ibiBookmarks [ WebConsole - natd

ibi™ WebFOCUS® Designer x o = o X

€ S5 @ A Not secure naldevspiwxb04.dev.tibco.com:8080/ibi_apps/designer?is508=falseitem=IBFS%3.. & & ¥ 0o 0 @ O ,‘Work 3

# FOCUSHOMEPAGE [ FOCUS Friday o Package versioning... B Mainframe Tips, Tric.. » 3 All Bookmarks

TA VISUALIZATION

= ik WebFOCUS'| Designer e & a X
- FNGINE INT CACHE SET ON
2 SET PAGE-NUM=NOLEAD
3 SET SQUEEZE=ON
4 -DEFAULTH &WF_HTMLENCODE=ON;
£ SET HTMLENCODE=&WF_HTMLENCOD!
6
7 SET HTMLCSS=ON
8 -DEFAULTH &WF_EMBEDHEADING=ON;
o SET EMBEDHEADIMG:&V.‘F__EMBEDNEADING
10
1 SET GRAPHDEFAULT=0FF
12 -DEFAULTH &WF_UNITS=INCHES;
13 SET \JNITS:&HF_UNITS
14
15 *-SKIP-FEX (T-START-DATA
16 SET SHORTPATH=SQL
17
18  JOIN LEFT_OUTER
19
20 IN baseapp/empdataq TAG Te1
21 TO
22 PIN
23 IN baseapp/trainingg TAG Te2
24 AS 'Join 1'
25
27 ~ -DEFAULTH &F_SUMMARY="Summary';
28 » -DEFAULTH &WF_TITLE="WebFOCUS Report’;
29
3e
31 SET ARVERSION=2
32~ -DEFAULTH &WF_SUMMAR' Summary "’ ;
33~ -DEFAULTH &WF_TITLE="WebFOCUS Report’;
34 - TABLE FILE baseapp/empdataq
35 BY T01.SEGO1.LASTNAME
36 BY T@1.SEGe1.FIRSTNAME
37 BY TO1.SEGe1.DEPT
38 ON TABLE PCHOLD FORMAT HTML
39 ON TABLE NOTOTAL
40 ON TABLE SET VZERO OFF
41 ON TABLE SET GRAPHCVTUNITS ON
42 ON TABLE SET POPUPDESC ON
43 ~ ON TABLE SET STYLE *
44 INCLUDE=IBFS:/WFC/Global/Themes/Standard/Default/theme.sty,$
45 TYPE=REPORT, TITLETEXT=&WF_TITLE.QUOTEDSTRING, SUMMARY=&WF_SUMMARY.QUOTEDSTRING, ARREPORTSIZE=DIMENSION, ARFILTER_TARGET="*', CHART-COLOR-MEASURES=ON, ARGRAPHENGINE=JSCHART, $
46 ~ ENDSTYLE
47 ~ END
48
49
4 »
Lenglh 1mm Lines: 49 Line: 1 Column: 1 Insert: ON Caps Lock: Num Lock:

(RRUSTED DAy
&

% S
7 o
NagLe anp

Information @
Buidors



The Many Faces Of JOIN
SYNTAX COMPARISON

JOIN JOIN LEFT OUTER

EMPDATAQ.SEGO1.PIN

IN empdatagq

TO UNIQUE TRAININGQ.SEGO1l.PIN
IN trainingq

TAG J1 AS J1

END

LEFT OUTER FILE empdataq
AT EMPDATAQ.SEGO1l.PIN
TO UNIQUE FILE trainingq

AT TRAININGQ.SEGO1l.PIN

TAG Jl1 AsS J1

WHERE

EMPDATAQ.SEGO01.PIN EQ J1.SEGO1l.PIN;
END

v’ Both operations produce the exact same results, but Style B offers a cleaner, more
concise syntax.




The Many Faces Of JOIN
MANAGEMENT COMPARISON

Used when both the HOST and Cross-Reference
tables share the same SUFFIX.

j‘ OPTIMIZATION is ON

o Core optimization mechanics are active

» Refer to the Trace log to verify paths

Used when dealing with different file types
across tables.

)X OPTIMIZATION is turned OFF

o FOCUS automatically disables optimization

e Details can be reviewed inside TRACEs




The Many Faces Of JOIN

Left_Outer vs Inner

Explicitly state on the JOIN command: Controlled by UNIQUE or MULTIPLE settings:

INNER JOIN
JOIN TO {ALL|MULTIPLE} with SET ALL=OFF

JOIN TO UNIQUE with WHERE (KEY1l EQ KEY2)

LEFT OUTER
JOIN TO UNIQUE
JOIN TO {ALL|MULTIPLE} with SET ALL=ON

INNER JOIN
JOIN INNER

LEFT OUTER
JOIN LEFT OUTER




The Many Faces Of JOIN
CLUSTER SYNONYM

FILENAME=EMPDATAQ, SUFFIX=SQLMYSQL, $

SEGMENT=SEG01, SEGTYPE=S0, $

FIELDNAME=FOCLIST, ALIAS=FOCLIST, USAGE=I5, ACTUAL=I4, $
FIELDNAME=PIN, ALIAS=ID, USAGE=A9, ACTUAL=A9, $
FIELDNAME=LASTNAME, ALIAS=LN, USAGE=A1l5, ACTUAL=Al5, $
FIELDNAME=FIRSTNAME, ALIAS=FN, USAGE=A10, ACTUAL=A10, $
FIELDNAME=MIDINITIAL, ALIAS=MI, USAGE=Al, ACTUAL=Al, $
FIELDNAME=DIV, ALIAS=CDIV, USAGE=A4, ACTUAL=A4, $
FIELDNAME=DEPT, ALIAS=CDEPT, USAGE=A20, ACTUAL=A20, $
FIELDNAME=JOBCLASS, ALIAS=CJCLAS, USAGE=A8, ACTUAL=A8, $
FIELDNAME=TITLE, ALIAS=CFUNC, USAGE=A20, ACTUAL=A20, $
FIELDNAME=SALARY, ALIAS=CSAL, USAGE=D12.2M, ACTUAL=D8, $

FIELDNAME=HIREDATE, ALIAS=HDAT, USAGE=YYMD, ACTUAL=DATE,
$
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SEGMENT=SEG01, SEGTYPE=S0, $

FIELDNAME=FOCLIST, ALIAS=FOCLIST, USAGE=I5,
ACTUAL=I4, $

FIELDNAME=PIN, ALIAS=ID, USAGE=A9, ACTUAL=A9, $

FIELDNAME=COURSESTART, ALIAS=CSTART, USAGE=YYMD,
ACTUAL=DATE, $

FIELDNAME=COURSECODE, ALIAS=CCOD, USAGE=A7,
ACTUAL=A7, $

FIELDNAME=EXPENSES, ALIAS=COST, USAGE=D8.2,
ACTUAL=DS,

MISSING=ON, $

FIELDNAME=GRADE, ALIAS=GRA, USAGE=A2, ACTUAL=A2,
MISSING=ON, $

FIELDNAME=LOCATION, ALIAS=LOC, USAGE=A6, ACTUAL=A6,
MISSING=ON, $
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Explicit JOIN

00
JOIN LEFT OUTER PIN IN EMPDATAQ TO ALL PIN IN TRAINGINGQ
JOIN LEFT OUTER PIN IN EMPDATAQ TO ALL PIN IN TRAINGINGQ AS J1
JOIN LEFT OUTER PIN IN EMPDATAQ TAG Tl TO ALL PIN IN TRAININGQ TAG T2 AS Jl

JOIN LEFT OUTER FILE EMPDATAQ AT PIN TAG T1
TO MULTIPLE FILE TRAININGQ AT PIN TAG T2 AS J1
WHERE T1.PIN EQ T2.PIN;

END




The Many Faces Of JOIN

Cluster Synonym

FILENAME=EMPTRAINCLUSTER

SEGNAME=EMPINFO, SEGTYPE=SO0,
CRFILE=ibisamp/empdataq,
CRINCLUDE=ALL, $

SEGNAME=TRAININFO, SEGTYPE=S0 , PARENT=EMPINFO,
CRFILE=ibisamp/trainingq, CRINCLUDE=ALL,
JOIN TYPE=LEFT OUTER,
JOIN WHERE=EMPINFO.PIN EQ TRAININFO.PIN;, $
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Cluster Synonym vs. Explicit JOIN

Method A: Cluster Synonym (Implicit) Method B: Explicit JOIN

o0 o0
TABLE FILE EMPTRAINCLUSTER JOIN LEFT OUTER PIN IN EMPDATAQ TO ALL PIN IN TRAININGQ
SUM EXPENSES TABLE FILE EMPDATAQ

BY COURSECODE
END

SUM EXPENSES BY COURSECODE
END

Generated SQL Generated SQL
AGGREGATION DONE ... AGGREGATION DONE ...
SELECT COURSECODE [EXPENSES| D COURSECODE|[EXPENSES|
T2. CCOD", AMA 130 3 “0001 T2. CCOD", ‘ ‘
SUM(T2. COST") ——— i sl | SUM(T2. COST") | '
FROM AMAGSO \ 2.700.00| FROM AMAI130 \ 331 0.00}
TRAININGQ T2 AMAS00 1,975.00) ( EMPDATAQ T1 AMAG680 | 2.700.00)
CROUE BY BIT420 6.950.00 LRET OUTER JOIN AMAS00 | 1.975.00|
T2. CCOD® £ adndoieped TRAININGQ T2 | b
ORDER BY ON T2.'ID' = T1.'ID" ) BIT420 | 6,950.00)
T2. CCOD"; GROUP BY - '

T2. CCOD"

ORDER BY

T2. CCOD";

oo o
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The Many Faces Of JOIN
Multiple Tables/Files (More Than 2)

FILEA (Host) e

#2 COL1A (to FILEB)

5 COL2A (to FILEC) JOIN COL1A IN FILEA

TO MULTIPLE COL1B IN FILEB AS J1

’ ¢ JOIN COL2A IN FILEA

TO MULTIPLE COL1C IN FILEC AS J2




The Many Faces Of JOIN
Multiple Tables/Files (More Than 2)

FILEA (Host) ooo

/2 COL1A | /° FILEB.COL2B T ——
. TO MULTIPLE COL1B IN FILEB AS J1
v
JOIN IN FILEA
FILEB TO MULTIPLE COL1C IN FILEC AS J2

§ COL1B | / COL2B

T
v

FILEC
%’ COL1C
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The Many Faces Of JOIN

Recursive Join (Self-Referencing)

FILEA(Host) |- .
+2 COL1A (Host Key)

49 COL2A (Target Key)
JOIN COLIA IN FILEA TO COL2A IN FILEA AS J1

JOIN COLl1A IN FILEA T1
TO COL2A IN FILEA T2 AS J1
¢ ProTip Syntax Note: Reference fields using either the TAG prefix (T2.DEPT) or
When in doubt about fieldnames, run this th_e JOIN alias (71DEPT). TAGS require a period separator, while JOIN
aliases do not.

command to see how WebFOCUS/FOCUS
interprets them:

?FF hostfile
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