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@ About PGA

e Working in Progress since 1984 and training Progress programmers since 1986

o Designed seven comprehensive Progress courses covering all levels of expertise
including - The Keys to OpenEdge®

e Author of the Sharp Menu System, a database driven, GUI pull-down menu
system.

o White Star Software Strategic Partner
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Roadmap ction

e Transactions

e Transaction Examples
e Record Locks

e Record Scope
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TrAns
@ What's a Transaction?

e A transaction is a group of records that must be
updated completely or not at all.

e Transactions are designed to ensure data
integrity.

e All transactions are scoped to blocks.
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TrAns
@ What's a Transaction?

e What blocks have transaction properties by
default?

e |t's easier to mention which blocks DON'T have
transaction properties by default. The DO block.
e Put the TRANSACTION keyword on the DO block

header to add transaction properties to the DO
block.
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TrAns
@ What's a Transaction?

e Statements that modify the database:
e ASSIGN

CREATE

DELETE

INSERT
SET
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TrAns
@ Transaction Fundamentals

e Each Progress client session can have at most
one active transaction.

e Each iteration of a transaction block is
considered a complete transaction.
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e Once Progress has committed a transaction, it

TrAns
@ Transaction Fundamentals

e What prevents a transaction from completing:
e Statements
e STOP
o Keystrokes
e CTRL-Cin UNIX
- o CTRL-BREAKin WINDOWS
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TrAns
Transaction Example One ction

/=il o @)
for each student with 2 columns:

display studentid gpa balanceamt.

update student
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TrAns
Transaction Example One ction

StudentlD: 000001
Balance: £0.00
Last Mame: |Serck
Address: |434 Sisth Place
address2: |Suite 10
address3:

city: |Providence State/Province: [l |
Zip Code: W'_‘ S
Phore; | 1401) €44-2387
email: W—‘
Ethric D:|000001

Birthday:

Seasand:

Sex:

0z/11/1987

‘ear:
Graduated?:
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TrAns
Transaction Example One

e For each block is the transaction block since no
changes to database are made in containing
procedure block.

e Remember that each iteration of a transaction
block is a transaction.
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TrAns
Transaction Example Two

/* trn2.p */
for each student:
display studentid sfirstname slastname.

update postalcode phone.
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@ Transaction Example Two

Stu

First Name: Denwood

Last Name: Serck

Zip Code: 02938

Phone: (401) &44-2387

Charge Mo. chaigeCode  Description chargeDate Amount

071834 Book Book charges for Fall of 2006
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@ Transaction Example Two

06 3325.00

¢ When working with related records, it may be desirable to
ensure all changes for related records have been made
completely or not at all.
e Thisis eSJJeciaIIy true if key values are being changed
for related records.

e |n this example, the outer FOR EACH block is the
transaction block.
o Changes are not committed to the database for each
student and its s es until 4
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TrAns
Transaction Example Three ction

fo B e
do transaction:

for each student with 2 columns:

display studentid gpa balanceamt.

: q _ PUG EXchange 2016
Copyright © 2016 UnLOCK the Transaction Enigma June 25t — 29907' 2016

Paul Guggenheim & Associates Manchester, NH

TrAns
Transaction Example Three ction

StudentlD: 000001

GPA:
Balance: £0.00 First Mame:
Last Mame: [Serck
Address: |434 Sisth Place
address2: |Suite 10
address3:

city: |Providence State/Province: [l |
Zip Code: W'_‘ S
Phore; | 1401) €44-2387
email: W—‘
Ethric D:|000001

Birthday:

Seasand:

Sex:

02/11/1987 ‘Year

Graduated?:
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@ Transaction Example Three

e By using the DO TRANSACTION block, you can create larger
transactions.

e In this example, the DO TRANSACTION block is the transaction
block.

e Changes are not committed for any student until the last
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@ Transaction Example Four

/* trnd.p */

for each student:
display studentid sfirstname slastname.
do transaction:

update postalcode phone.
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@ Transaction Example Four

StudentlD: 000001
First Name: Denwood
Last Name: Serck
Zip Code: 02938
Phone: (401) &44-2387

Charge Mo. chaigeCode  Description chargeDate Amount

3325.00

071834 Book Book charges for Fall of 2006

: : 8 PUG EXchange 2016
Copyright © 2016 UnLOCK the Transaction Enigma June 251 — 299"1 2016

Paul Guggenheim & Associates Manchester, NH

@ Transaction Example Four

e The DO TRANSACTION block can also be used to create
smaller transactions.
e You may wish to make your transactions smaller when
updating related records whose updates are not dependent
on each other.

e |n example trn4.p, the outer FOR EACH block is not a
transaction block, since it contains no updates to the database
that aren’t contained within another block with transaction
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TrAns
Transactions and Trilgers ction

/* trnevtd.p */
on choose of bupd do:

if available student then do with 1 column view-as dialog-box title
"Student Update":

find CURRENT student exclusive-lock.

display studentid gpa balanceamt.
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TrAns
Transactions and Tri&g_ers ction

I Event Driven Transaction 1 Student Update [y
StudentlD: 000002 StudentlD: 000002
GPA 2.18

First Name: Emiy
Last Mame: Lewy Balance: $1, 2865 00

Address: 522 Fifth Place First Name: |Emily
city: Columbus Last Mame: |Levy
State/Province: OH Address: |62 Filth Place
Zip Code: 43017 addiess? |Guite 23

address3:
city: |Columbusz

State/Province:
Zip Code:
Country:
Phone: | (614) £35-01&5

email: [elevy@Eyahoo.com

Ethric |D:|000001 'Message (Press HELP to view stack trace)

Sex:
Birthday: (05/22/1387 . ,
y Do you want te execute the step statement inside the update trigger?
ear.
Seasont:

Graduated?:
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TrAns
Transactions and Triggers

e User Interface Triggers are used in Event Driven
Programming.

e Triggers are a type of procedure block, therefore
triggers have the transaction property by
default.
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@

TrAns
User Defined Functions

function calculate returns log (input ipstudentid as int):
def var choice as log.
def buffer student for student.
find student where studentid = ipstudentid.
update postalcode.

message "Do you want to execute the stop statement

inside the

PUG EXchange 2016
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TrAns
@ User Defined Functions

EProgress. - W N e

StudentiD First Mame Last Name Zip Code Calculate?

000001 Demvood Serck 02936 no

000002 Emiy Lew 43017

‘Message {Press HELP to view stack trace) M

Do you want to execute the stop statement inside the calculate function?
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TrAns
@ User Defined Functions

e User Defined Functions (UDF) are also a type of
procedure block.

e Therefore, UDFs have the transaction property.

e |n this example, the UDF is the transaction
block as it is the only block that contains
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Object Methods

/* studenttrans.cls */
METHOD PUBLIC VOID methodupdate( ):

do with frame f1l:

Copyright © 2016 UnLOCK the Transaction Enigma
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Object Methods

StudentiD First Name Last Mame Zip Code
onoooz 00N Lewy 43017
[Lpcte] (5t2p)
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TrAns
@ Object Oriented Methods

e Object Oriented Methods (OOM) are also a type
of procedure block.

e Therefore, OOMs have the transaction property.

e In this example, the OOM that contains the
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@ o
Dynamic Objects ction

/* dynupd.p */

do while bh:available TRANSACTION with down:

1 to bh:num—-fields:

ele =

fh

bh:buffer-field(i) .
display fh:name format "x(15)" label "Field".

case fh:data-type:
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@ con
Dynamic Objects ction

[Field dec
gradePaint a.00
gradeMame F
gradePoint 0.67
gradetame D-
gradePoint
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@ con
Dynamic Objects ction

e Because of the flexible and powerful nature of
dynamic buffers, queries and fields, Progress
requires that the TRANSACTION keyword be
specified on the desired transaction block.

e If the TRANSACTION keyword is missing while
- attempting to update a buffer-field, the following

Error (Press HELP to view stack trace)

@ Update of buffer field object requires a transaction. (7363)
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TrAns
@ Multi-User Record Access

e Two issues arise when writing programs
intended for use in multi-user environments:
® Record contention — one user is waiting for

records locked by another user.
e Concurrency control — maintaining database

integrity when records can be accessed by more
than one user.
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@
Record Locks ction

Record Lock Record Access Others Can Apply
EXCLUSIVE-LOCK

NO-LOCK Read-only SHARE-LOCK
NO-LOCK

Read-only

- be upgradedto | SHARE-LOCK
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TrAns
Acquiring Record Locks

e By default, all record reads except a browse
apply a SHARE-LOCK to that record.

e By default, a browse applies a NO-LOCK to
records.

e When a record is updated, the lock is raised to
EXCLUSIVE-LOCK.

AT [Boul e :

. : . PUG EXchange 2016
Copyright © 2016 UnLOCK the Transaction Enigma June 25th — 2991h 2016
Paul Guggenheim & Associates Vs l’\lH

TrAns
Acquiring Record Locks

e When a record is updated, the lock is raised to
EXCLUSIVE-LOCK.

e This upgrade occurs as the record is written back to
the record buffer on the assign portion of an ASSIGN,
SET, UPDATE, or INSERT.

e With the UPDATE statement, the lock is raised to

PUG EXchange 2016
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TrAns
@ Releasing Record Locks

e The more important question for handling record
concurrency is when are record locks released?
e To answer this question, we need to determine
two things:
e Whatis the scope of the transaction?
e Whatis the record scope?
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@
Record Scope ction

for each state:

<-State Record Scope
display stcode stdesc.

for each student of state: <-Student Record Scope
display studentid sfirstname slastname.

update postalcode phone.

for each stuchrg of student, <-Student{Charge Record Scope
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@
Record Scope ction

e Record scope is the section of a program during
which a record buffer exists for a given record.

e In general, a record is scoped to the outermost
block that references that record.

- o Record scope effects:
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@
Weak Record Scope ction

/* rs2.p */

for each student:

display studentid sfirstname slastname.

- if studentid ge 10 then leave.
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=
Weak Record Scope ction

e Record Scope is determined at compile time.

e Arecord has weak scope if it is referenced in a
FOR EACH, PRESELECT EACH, procedure, or
trigger block.

e PROGRESS will automatically raise the scope

1 ~ODec re Ora 10 the Nnexr olirermo<sty
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@
Weak Record Scope ction

e A free reference is a reference to a record in
certain statements or functions in a containing
block.
e Some statements and functions that count as free
references are:
e DISPLAY
)| = P P P —
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@

Weak Record Scope ction

- * PROMPT-FOR

e Some statements and functions that don’t count
as free references are:

o CAN-FIND
e ACCUM
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@

TrAns
Strong Record Scope

/* rs5.p */
repeat for student:

find next student where studentid le 10.

PUG EXchange 2016
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TrAns
Strong Record Scope

e Arecord has strong scope if it is referenced in a
REPEAT FOR or DO FOR block.

e Blocks that have strong scope will not allow a
reference to that record in the containing block
of that strong scoped block.
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] TrAns
Mixed Scope ction

/% € 38. */

repeat for student:
find next student where studentid le 10.
display studentid sfirstname slastname.
end.

for each student where studentid le 5:
- display sfirstname slastname.

PUG EXchange 2016
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-
Mixed Scope ction

e As we mentioned earlier, weak and strong scope blocks
for the same record can coexist provided the weak scope
block does not enclose the strong scope block.

e The REPEAT block has some limited record scope
properties.

e When used in conjunction with a strong scope block in
cedure, the REPEAT block will have record

. : : PUG EXchange 2016
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@
Record Scope ction

e Use the compile listing to verify the scope of each record in a

procedure.
File Name Line Blk. Type Tran
...ransactions\rs8.p OREreccecdhre No
5 o o EEMEEEIR LGRS N EEE <18 3 Repeat No
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TrAns
@ Record Lock Duration

Record Scops

Transaction Block

/EKCI.USN‘E—L&':K -
SHARE-LOCK

Transaction Block

Record
Scope

EXCLUSIVE-LOCK +

SHARE-LOCK =+

Record Scope

Transaction
Block

EXCLUSIVE-LOCK

= SHARE-LOCK

SHARE-LOCK =+
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TrAns
@ Record Lock Duration

e EXCLUSIVE-LOCKSs are held until the end of
the transaction block.

e PROGRESS holds SHARE-LOCKSs until the end
of the block to which they are scoped, or until
the end of the transaction, whichever block is
larger.
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TrAns
@ Record Lock Duration

e When calling another program, the rules for
record scope, record locking, and transactions
are followed.

e Specifically, all record scopes, record locks, and
transactions in effect when the subprocedure was

called remain in effect throughout the

: i . PUG EXchange 2016
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@ -
Record Lock Duration ction

e ARELEASE statement does the following:
e Writes the record to disk, if changed.
Clears the record buffer.

Outside a transaction, downgrades a SHARE-
LOCK to a NOLOCK for a record.

Within a transaction, acts as a flag which causes
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@ Event Driven Transactions

/* trnevt2.p */

on choose of bupd do:
def buffer studbuf for student.
if available student then
do with 1 column view-as dialog-box:
find studbuf exclusive-lock
where studbuf.studentid = student.studentid

5 8 8 PUG EXchange 2016
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@ Event Driven Transactions

/* trnevt3.p */

on choose of bupd do:
if available student then
do with 1 column view-as dialog-box:
find CURRENT student exclusive-lock.

PUG EXchange 2016
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TrAns
Event Driven Transactions

e To avoid downgrading the lock from an
EXCLUSIVE-LOCK to a SHARE-LOCK inside a
user interface trigger do either:

eﬁe nmd buffer :

5 q _ PUG EXchange 2016
Copyright © 2016 UnLOCK the Transaction Enigma June 25th — zggm 2016
Paul Guggenheim & Associates Manchester. NH

00 Methods ction

END

/* studentclslock4d.cls */

CONSTRUCTOR PUBLIC studentclslock4 ( ):
enable bupd with frame f1.

METHOD PUBLIC VOID methodupdate( ):

ﬁinq s;udgnt<2 gquuqivq—lgck<nojer;op‘nq—wqit:

CONSTRUCTOR.
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=
, 00 Methods ction

e OO Methods have no record scoping properties.

e Any reference to a record buffer is scoped to the
entire object class procedure.
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°
, 00 Methods ction

/* studentclslock2.cls */
METHOD PUBLIC VOID methodupdate ( )8
do with frame f1:
assign student.sfirstname slastname postalcode.
release student.
end.
END METHOD.

PUG EXchange 2016
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@
OO Methods ction

e Therefore, use the same techniques that are
applied for user interface triggers.

e To avoid downgrading the lock from an
EXCLUSIVE-LOCK to a SHARE-LOCK inside a
OO0 Method statement do either:

e Define a named buffer.

o Re-find the record no-lock at the end of the OO
- Method block.
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=
Deadly Embrace ction

FOR EACH student with 3 down title
" User 1 " width 90:
DISPLAY studentid sfirstname slastname.
UPDATE postalcode phone.
END. /* for each student */

FOR EACH student with 3 down title
- " User 2 " width 90:

: i . PUG EXchange 2016
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@
Deadly Embrace ction

e \When two users read the same record SHARE-LOCK,
and then try to update the record to EXCLUSIVE-
LOCK, a deadly embrace situation occurs.

e There are three ways to resolve a deadly embrace:
e Cancel the transaction yourself using the STOP key.
e Wait for the other person to cancel their transaction. |

. " : PUG EXchange 2016
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TrAns
@ Avoiding the Deadly Embrace

/* nowaitold.p */

repeat:
prompt-for student.studentid.
find student using studentid exclusive-lock
no-wait no-error.
if available student
then update sfirstname slastname postalcode.
~ else if locked student then

PUG EXchange 2016
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TrAns
@ Avoiding the Deadly Embrace

e The NO-WAIT keyword prevents deadly
embraces from occurring on FIND and GET
statements.

e NO-WAIT causes the FIND or GET to return
control to the procedure instead of the default
behavior message of “Record in use by user
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TrAns
@ Batch Program Locking Issues

repeat:

find next student exclusive-lock no-wait no-error.
if available student then do:
display studentid sfirstname slastname balanceamt.
balanceamt = balanceamt * 1.1.
pause 1.
display balanceamt.
end.
else if locked student then do:
- find next student no-lock. : : : : :
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TrAns
@ Batch Program Locking Issues

e When updating records in batch, use REPEAT
and FIND NEXT instead of FOR EACH so the
NO-WAIT keyword can be used.

e If arecord is locked, the same record may be
found using NO-LOCK since Progress
maintains the index cursor in the record scope.

Copyright © 2016

q . PUG EXch: 2016
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TrAns
@ Using STOP-AFTER

/* bchupd2.p */

repeat on stop undo, leave stop-after 4:
find next student exclusive-lock /* no-wait */ no-error.
if available student then do:
display studentid sfirstname slastname balanceamt.
balanceamt = balanceamt * 1.1.
pause 1.
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Usmg STOP-AFTER ction

e An alternative to the no-wait is the STOP-
AFTER phrase that may be used on a FOR,
REPEAT or DO block.

e The STOP condition will be raised after n
seconds specified on the STOP-AFTER phrase.
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@ Summary

e Transactions and Record Scope are related to blocks.

e EXCLUSIVE-LOCKSs are held until the end of the transaction block.

e PROGRESS holds SHARE-LOCKSs until the end of the block to
which they are scoped, or until the end of the transaction, whichever
block is larger.

e To avoid downgrading the lock from an EXCLUSIVE-LOCK to a

fter a transaction 1Is completed:.
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@ Questions
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