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PDM history

« Started in the early 90ies as inhouse application for
document management under VW 2.*

* Focused on building industry (civil engineers,
architects)

» After some enhancements used by 10 companies,
including Schmidt with 50 users over 5 locations

* Development started by a small inhouse team
* Later outsourced to Heeg, Dortmund

* From 2016 to 2019 big enhancements by a funded
research project driven by Schmidt and Heeg
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Main challenges

The impact by the results of the research project did not
fully meet the customer’s expectations regarding

« performance

* maintainability

* modularity / extendability

Large parts of the old Smalltalk code are in a very bad
state. The database design had been migrated from an
OODB (Versant) to PostgreSQL and has many issues.

30.08.2019 Richard Uttner 5



Hun

Overview of the whole process
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Important goals of the refactoring
Main design decisions

Dealing with Pharo

Dealing with existing data

Project management
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Important goals of the refactoring

» Redesign the most critical use cases for performance

* Support external and internal collaboration

* Simplifying and unifying form-based GUI
development

 Starting the refactoring already in Pharo to reduce
overall costs
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Most important meta goals

* Solve the basic issues before building the application
* Enable changes of business logic by design
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Main design decisions

* Redesign data representation for maximum speed
* Implement an isolated database migration process
* Enhance the aPart framework as software base

* Consequently modularize the application

* Support configurations with different functional base
* Use external services

* Decouple critical functionality from main image

* Use more than one CPU
« Restart sub image without leaving main image

« Start development with Pharo 8
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Dealing with Pharo

Issues:

* Current code has to be ported at least partially
* Pharo know-how is needed in the new team

* Windows support of Pharo has to be improved

30.08.2019 Richard Uttner 10
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Dealing with Pharo

Issues:

* Current code has to be ported at least partially
* Pharo know-how is needed in the new team

* Windows support of Pharo has to be improved

Solutions:

* Contract Pavel

 Start working with Pharo ... and ask Pavel
e Contract Inria RMod
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Dealing with existing data

Main tasks:

* Migrate document data (projects, doc records, doc
files)

* Migrate identity data (companies, persons)
* Migrate important associated data (addresses, roles)

Biggest problems:

* Production database is far behind the structure
developed in research project, and is growing daily

* Document data structure is highly inconvenient
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Results of data migration

Based on a few days of expert help:

* Migration of 500K documents and 1M histories
including employee data to new structure
running in 3 minutes (SQL scripts driven by shell)

* Renaming and moving 500K document files in 15
minutes (including detailed logging of missing
document files)

https://winand.at
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Project management

Reasons for outsourcing project management:

« External partner will ask other important questions
than people who are directly involved

« External partner can bring in special knowledge that is
not available inhouse

» Part of a strategy for knowledge backup

Implicit prerequisites:
* Agreement on fundamentals of product development
* Good level of personal understanding
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Refactoring of Godot gaming engine

* Developed by Juan Linietsky and Ariel Manzur
(Buenos Aires)

* Started in 2002
* Download size 23MB (Unitiy / Unreal: several GB)

» Executable size 52MB, function range comparable to
,big” engines
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Interview with Juan Linietsky

Translated quotation from German computer magazine
c't, issue July 6th:

Q: How do you prevent the software from bloating?

Linietsky: By rewriting. After each project implemented with Godot,
Ariel Manzur (co-author of Godot) and | looked at the code - and
rewrote it. We did that three, four, maybe five times. Therefore, the
current state is now really good. ... Sometimes we talk for several
months before we implement something new. | think, that is also the
reason why Godot is so small and efficient.
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Special techniques used in PDM

* Micro use cases as basic,currency” of persistency
changes

* Micro use cases act on narrow data channels, being
open to connect to external services

* Propagating all changes by commands to internal
collaboration partners

« Zero-delay project change based on pushing files to
local client drives

* GUI development by mockup editor
* New approach to display hierarchies with tables
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Tree Arranger

PdmiltemHierarchyTreeArranger

# (2 PdmHierarchyRightAngledLineComputer »  instanceside &[] « arrangeLinkFromParent:to:

‘2 PdmitemHierarchyTreeArranger < initialize - release ~ computePositionForltem:precededBy:parentArea:

B private s jnitialize
overrides setupBoxLineStyle

setupConnectionLineStyle
setupDocumentLabelStyle
“Tests setupFolderLabelStyle
setupRootLabelStyle
its setupSpacingStyle
« setupWrappersForDocumentitem:
~ setupWrappersForFolderitem:

setupWrappersForFolderitem:style:
~ setupWrappersForRootltem:

W

Flat O Hier. | @ Inst.side O Classside | @ Methods O Vars | Classrefs.
iHierarch x - Inst. side method x &+

subclass: #PdmItemHierarchyTreeArranger
'spacingStyle rootlLabelStyle folderLabelStyle documentlLabelStyle boxLineStyle connectionLineStyle’
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Database design specialities

Associations over several layers (targets left):

Hierarchy node
<- Hierarchy child
<- Document / Folder
<- Document File
<- Document History

<- Project

30.08.2019 Richard Uttner 20
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SELECT p.id AS projectid,

PrOJECt p.idstring AS projectidstring,
Items nl.locnames -=>> 'de'::text AS lastentrytype
FROM ccproject p
JOIN hnode h ON p.hroot = h.hroot
LEFT JOIN ccdoc d ON d.hnode = h.id
LEFT JOIN ccdocfile df ON d.id = df.ccdoc AND h.nodetype = 'D'::bpchar
LEFT JOIN ccfolder f ON f.hnode = h.did
LEFT JOIN ccname n ON n.id = d.ccname OR n.id = f.ccname
LEFT JOIM LATERAL ( SELECT dh.ccdoc,
dh.entrytype

FROM ccdochistory dh
WHERE dh.ccdoc = d.id ORDER BY dh.entrytime DESC LIMIT 1) lasthistory ON true
LEFT JOIN ccname nl ON nl.id = lasthistory.entrytype
LEFT JOIN ccidentity lastuser ON lastuser.id = lasthistory.ccuser
LEFT JOIM LATERAL ( SELECT dh.ccdoc,
dh.entrytype

FROM ccdochistory dh
WHERE dh.ccdoc = d.id ORDER BY dh.entrytime LIMIT 1) firsthistory ON true
LEFT JOIN ccname n2 ON n2.id = firsthistory.entrytype
LEFT JOIN ccidentity firstuser ON firstuser.id = firsthistory.ccuser
ORDER BY d.qid;
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Insert by CTE

dpath AS (
bELEﬂT imsproject, nextccval('hnode_id_seq') 1id, node, nodepath, parent, lew
FROM (SELECT
imsproject
s patharray[1:COALESCE(lev,1)] node
s array_to_string(patharray[1:COALESCE(lev,1)], extfilepathsep(), '') nodepath
s, patharray[l:lev-1] parent
s, COALESCE(lev, 8) lev
FROM (SELECT -imsproject
, externalfilepath
-- externalfilepath NULL is for special docs only. Use their object_type marked with '$3' as path name.
, string_to_arrayCOALESCE(externalfilepath, extfilepathforobjtypelobject_type)), extfilepathsep() ) patharray
FROM fdw_tempdocument) d
LEFT JOIN LATERAL (SELECT lev
FROM
UNNEST (patharray) WITH ordinality AS u(comp, lev)
) lat ON (true)
INNER JOIN docproject p ON (p.projid = d.imsproject)
-— provide root node even if project has no documents or no documents under empty path.
-- calling UNION makes everything distinct.
UNION SELECT projid, ARRAY[ |::text[], '', NULL::text[], ® FROM docproject
) unusedalias
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Translatable names / name types

1 select nt.id as "Mame type id", n.locnames->»'en' as english,
2 n.locnames->>'de' as german from ccnametype nt
3 dpner join ccname n on (nt.ccname = n.id) order by n.id

Data Output  Explain  Messages  Notifications

MName type id english german

4 character (8) text text
1 MameTN MName type name Namenstypname
2 ProjN Project name Projektname
3 FolderN Folder name Ordnername
4  DocN Document name Dokumentname
] HistN History state Historienstatus
6  RoleN Role name Rollenname
7  CountrN Country name Landername
8  TownN Town name Stadtename
9 EContTN E-contact type name E-Kontakttypname
10  AttribN Attribute name Attributname
11 IcPersTH Person type name Personentypname
12 IcOrgTTN Organisation type name (top) Organisationstypname (Top)
13 IcOrgSTN Organisation type name (sub)  Organisationstypname (Sub)
14 IcLocTTN Location type name (top) Ortstypname (Top)
15  lcLocSTN Location type name (sub) Ortstypname (Sub)
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Identities and Roles

CCldentity
CCNameType
PK| id bigint T
id i
ccrolerelation_to_ccidentity_dst m (7)
. Varchar
corolerelation_to_ccidentity_sfc T G, (200) ccName | pigint
ccNameType Char(g) ccname_to_ccnametype
AbstractCCContactData 7.4 identityT bigint +———
. identityType e ccidentity_to_ccname
id bigint \farchar
m firstNames (200)
abstrcontact_to_ccrolerelation CCName
ﬂ ccRoleRelation bigint i+
title Varchar -
 EEEEEE— _— 00 i i
G (200) ﬂ id bigint
countryCode i
(2) t
knownFrom date i
H ccNameType Varchar(7) —
validFrom date .
knownUntil date i i
locMames i jsonb
validUntil date ) :
attributes jsonb
i)
CCRoleRelation
cerolerelation_to_ccfoledefinition
L id pigint ledefinition t
inherits attributes and keys ﬂ ————ccroledelinition_lo_ccname
CCRoleDefinition
ccRoleDef bigint
\_ﬂ id bigint 4
CCGeoCoordinates SHER ] beoit
— destRef bigint cctown_to_ccname ccName bigint
federalSiate 9E1cog; CCPostalAddress
preferred int sourceNameType Chgr
townAddress bigint —— (8)
latitude double
validFrom date Char
i Varchar destNameType
longitude double: zipCode (10) w (8)
validUntil date
Varchar validUntil date
streetPOB 100}
extraLine AT CCEContact
(100)
FK tactT bigint
addressType Char(1) . contactlype : oI
i \farchar
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Inserting Identities and Roles

insert into ccidentity (id, namestring, ccnametype, identitytype, attributes) wvalues ( (nextccval('ccidentity_did_seq')),
'IBS Extertal', 'IcOrgSTN', (findNameIdDE('IcOrgSTN', 'Standort')), '{"Acronym": "IBS-E"}'

)3

insert into ccrolerelation (id, ccRoleDef, sourceRef) wvalues | (nextccval('ccrolerelation_id_seq')),
(findroledefde( 'IcOrgTTH', 'ist Hauptsitz')),
(findOrgIdByAcronym( "IBS"'))

)3

insert into ccrolerelation (id, ccRoleDef, sourceRef, destRef) values [

(findroledefde( "IcOrgSTHN', 'gehdrt zu', 'IcOrgTTH')),

(findOrgIdByAcronym( "IBS-E') ), (findOrgldByAcronym('IBS'))

(nextccval('ccrolerelation_id_seq')),

30.08.2019 Richard Uttner 25
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Unary role relations

1 select * from findallunaryrolerelations('en')

Data Output  Explain Messages Motifications

sourcename rolename
4 character varying text
1  Ingenieurburo fur Bauwesen Schmidt GmbH 15 head office
2  Ingenieurblro fur Bauwesen Schmidt GmbH is PDM license holder

30.08.2019 Richard Uttner 26



N SCHMIDT?

Ingenieurbi]ro fir Bauwesen m—

REFACTORING =111

Find all unary role relations

CREATE OR REPLACE FUNCTION public.findallunaryrolerelations(lang text)
RETURNS TABLE(sourcename character wvarying,
rolename text)

AS SBODYS
BEGIN
RETURN QUERY
SELECT (i.namestring || CASE WHEN i.fTirstnames IS NULL THEMN '' ELSE ', ' || i.firstnames END)::varchar

AS sourcename,
rn. locnames->>lang AS rolenams
FROM ccidentity i
INNER JOIN ccrolerelation rr ON {rr.sourceRef = i.id AND rr.destref IS null)
INNER JOIN ccroledefinition rd ON (rd.id = rr.ccroledef)
INNER JOIN ccname rn ON (rn.id = rd.ccname);
END; $BODYS;
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Binary role

relations

1

select * from findallbinaryrolerelations('en')

Data Output  Explain

sourcename

4 character varying

[==]

9
90
9
92
93
94
95
96
97
98
99

100

101

102

103

104

105

106

107

108

109

110

111

112

113

S ™
Somuite
Stmime &

St -

St -
St -

[ —

st e -

[ry——

Messages

Notifications

rolename
text

is administrated by
is administrated by
is administrated by
is administrated by
is administrated by
is administrated by
is administrated by
is administrated by
is administrated by
is administrated by
is administrated by
is administrated by
is administrated by
is administrated by
is administrated by
is administrated by
is administrated by
is administrated by
works for

works for

works for

works for

works for

works for

works for

desiname
character varying
Ingenieurbiiro fir Bauwesen Schmidt GmbH

Ingenieurbiiro fir Bauwesen Schmidt GmbH
Ingenieurbiiro fir Bauwesen Schmidt GmbH
Ingenieurbiiro fir Bauwesen Schmidt GmbH
Ingenieurbiiro fir Bauwesen Schmidt GmbH
Ingenieurbiiro fir Bauwesen Schmidt GmbH
Ingenieurbiiro fir Bauwesen Schmidt GmbH
Ingenieurbiiro fir Bauwesen Schmidt GmbH
Ingenieurbiiro fir Bauwesen Schmidt GmbH
Ingenieurbiiro fir Bauwesen Schmidt GmbH
Ingenieurbiiro fir Bauwesen Schmidt GmbH
Ingenieurbiiro fir Bauwesen Schmidt GmbH
Ingenieurbiiro fir Bauwesen Schmidt GmbH
Ingenieurbiiro fir Bauwesen Schmidt GmbH
Ingenieurbiiro fir Bauwesen Schmidt GmbH
Ingenieurbiiro fir Bauwesen Schmidt GmbH
Ingenieurbiiro fir Bauwesen Schmidt GmbH
Ingenieurbiiro fir Bauwesen Schmidt GmbH
IBS Extertal

IBS Schmallenberg

IBS Schmallenberg

IBS Schmallenberg

IBS Lennestadt

IBS Bad Honnef

IBS Lennestadt
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.Order 1

is based on offer

.Paul Hinz .Oﬁer 1

is based on calculation
.Anton Auftraggeber

+.Ca|cu|at\0n 1

has corresponding order

has bill-to party has corresponding offer
has customer
bz corresponding contract object
Peter Bauherr
has owner -I-.Project 123 (Test object for invoice by phase)

has construction site

+.2009—241_Stel\ungnahme_Dritter_Zusammenstellung_ZO...
.Construdion site 1

has tag
is located at

Railroad track 1

.Homburger StraBe 17 61169 Friedberg . +.Germany

is address of has geographical part

is located in town is geographical part of

+.Regi0na| administration Friedberg .Gemarkung 1 l'..HeSSE

is geographically responsible for has geographical part
is geographical part of

is geographical part of

+.Friedberg .Government district 1
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intelligent views GmbH: https://i-views.com

833 i-views

SMART DATA ENGINE PRODUCTS & SOLUTIONS REFERENCES PARTNERS ABOUT US BLOG Q

L J

About i-views

Data 1S the future s most important raw material. This is why

we want to hetp you get more out of it.
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Schedule PDM

2019:

* Rebuilding document explorer

* All functionality based on micro use cases
 First support of collaboration functionality
* Mockup editor as GUI base

2020:

* Enhancing application functionality
* Integrating workflow concepts
* Connecting to i-views smart data engine
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