White Paper

Tips on Using PhaseManager
with RSBizWare Batch

This paper provides helpful tips
for using the new RSBizWare
Bateh PhaseManager with
RSBizWare Batch.

by Don Smith

Senzor Process Automation Consultant

Rockwell Software

@ Alien-Bradley
EEETRIE DORPGE

it Rockwell
Automation



Tips on Using PhaseManager with RSBizWare Batch

Introduction
PhaseManager™ is a collection of features that integrates the
RSBizWare™ Batch software with the RSLogix™ 5000 programming
software and the Logix5000™ family of controllers. The integration of
these products simplifies the configuration and maintenance of your
Batch automation system, provides a superior means of communica-
tion between the Batch Server and the Logix5000 controller, and sig-
nificantly reduces the programming effort required to develop the
phase logic code that resides in your Logix5000 controller.

What is PhaseManager?
In the Batch Equipment Editor, you create a phase to represent a
group of equipment that performs a minor processing activity in a
manufacturing plant, and you create an equipment module when you
add a specific instance of a phase to a unit.

PhaseManager is a collection of features in RSBizWare Batch,
RSLogix 5000, and an addition of capabilities in the Logix5000 family
of controllers that extend the concept and definition of Batch phases
to the RSLogix 5000 software and the Logix5000 family of controllers.

PhaseManager adds an equipment phase object to the Logix5000
family of controllers and gives you the ability to create equipment
phases in the RSLogix 5000 programming software. You can create
or update equipment phases in RSLogix 5000 by adding or modifying
them directly in your project, or by synchronizing your project with an
area model that contains PhaseManager equipment modules. Like-
wise, you can create or update equipment modules in your area
model by synchronizing with an RSLogix 5000 project file that con-
tains PhaseManager equipment phases.
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Tip 1: PXRQ and the
Phase Instruction

Tip 2: Transfer of Control

PXRQ - the phase external request command
This command requires several things to work:

1) A data array to store information, q[ ], type integer.

2) A phase instruction to store information in as part of the request,
req, type phase instruction.

Note that you must have a new phase instruction register for each
PXRQ. When a phase is reset, the Phase Instruction is cleared and
ready to use again. If, during the life of the running logic time, a PXRQ
is used, it must use a phase instruction register that has been reset.
You may find it convenient to create the phase instruction register as
an array, and then increase the index each time you use the phase
instruction register. | would suggest using an integer, req_index,
which you increment each time you use a PXRQ. In the Resetting
Logic, reset the req_index = 0. This concept is demonstrated in Tip
2, below.

See the Quick Reference for Configuring the PXRQ Instruction lo-
cated in the RSBizWare Batch PhaseManager User's Guide
(batch_phasemanager.pdf) for information on the value that should be
placed in the qf] array for each command class to achieve a specific
functionality.

Transfer of control (TOC) must work in the same fashion as outlined
in Tip 1 — a new phase instruction register is required each time you
generate a request. Again, using an index and incrementing it each
time works well. You must set aside enough space for the number of
times PXRQ is used across all the TOC states. If a phase does a
TOC three times and has two requests each time, then the array
needs to be 6 (3 x 2 =6). Again, reset the index in Resetting Logic.
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To build a TOC phase:
1. The first line resets the Phase New Parameters:

RUN Step 110

Clear Dowwnload Bit (Transfer of Control)

EGi
—— Ecual PRMP 3—H
Source & phz Steplndex
=H300_STATUS Steplndex=
0«
Source B 10

Step Buffer us
butfer the hold
inchex: step for &

phase phase hold
index step number

)

MOV
— Move —
Source phz Stepindex
=K300_STATUS Stepindex=
0 &
Cest  stepbuffer Holdindex
500 &
BT
—— Move —
Source 120
Dest phz Stepindex
=K300_STATUS Stepindex=
0 &
RUN Step 120
2. Set local variables for the PXRQ instruction:
Scope: |;QK300_STATUS =l M Show Al
Mame o | Usage | Alias For | Base Tag Data Type Style Description
> |
oz pomeb K300 STATUGI) K300 STATUSIC) (PHAGE
| [*#-q <noimal> | DINT[4] Decimal data array for prrg..
[+-ReqParm <nomal> | PHASE_INSTRUCTION[10] request for param..
[+-regparm_inder | <nomal> DINT Decimal index for request .
[+ -stepbulfer <noimal> [ StepBuffer Step Buffer used L,
2

The g array is a DINT, set at a size of 4

The RegParm of type PHASE INSTRUCTION, set to a size of 10,
as required by your phase design.

The regparm_index is a DINT.
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3. Now, wait for an indication that the phase has new parameters
(Phase.NewInputParameters, formerly the DL bit), then request
the TOC parameters.

RN Step 3000
Monitor for Transfer of Cortrol, 1502 download xfer cirl parameters

phz MewinputParameter s
ECil- =H3I00_STATUS MewlnputParameters=

Ecjuial 3 F
Source & phz Steplndex
=K300_STATUS Stepindex=
0 &
Source B 3000

request for
parameters pry data array for pery
array instructions
RegParm[reqparm_index] [P Pl
___g ,r: Miowe
Source 2
Dest gfa]
0 &
PHRE
— Equipment Phase External Reqguest HEM >—
Phaze Instruction RegParmregparm_index] HER>—
External Request Dowvnload Input Parameters Subset P —
Diata Yalue g PC—
request for
parameters pxrg
array
RegParm[regparm_index] PC PAC-
JE hove —
Source 300
Cest phz Stepindex
=H300_STATUS Steplndex=
0 &

RLIRL Stan 3030
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4. After the new parameters are received, increment the index:

RUM Step 3030

Mew Parameters Downloaded, increment the request register index for next time
request for create
ied pocriy inclesx
EQiLl A0l
— Ecqual Auded
Source & phz Stepindex Source & 1
=H300_STATUS Steplndex=
0 | Source B reqerid_inde:x
Source B 3010 0«
Dest reqorid_inde:x
[ &

inde for reguest
for parameters pxrg
array
ADD
Al —
Source & 1

Source B reqparm_index
0«
Dest reqparm_index
0«

S —
—— Move —
S0Urce 110

Dest phz Steplndex
=H300_STATUS Steplndexs=
0«

B Sten 4400

5. Be sure to reset the index back to zero in the resetting logic.

incde for reguest
for parameters pxrg
array

A

howve
Source 0

Dest regparm_inde:x
0+

It is a good idea to put a fault monitor in the failure logic to check
if the index exceeds the size you have allocated. If the index gets
too bhig, use PFL to fault the phase.
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Tip 3: Hold Logic

PhaseManager does not have the native StepBuffer / Hold Index
management that is part of the PLI with OPC-based phases. The fol-
lowing steps discuss building hold index management:

1. Build a User Defined Data Type and call it StepBuffer. It should

contain the following elements:
HoldIndex — of DINT data type, which holds the desired Running State Re-

entry Step Index for any given time.
e Restore — of BOOL data type; condition when to restore the Step Index

Cﬁ: fain

=5 Motion Groups
B Ungrouped Axes
----- 3 Trends

=-£5 Data Types

Eﬁ Iser-Defined

@ SkepEuffer
[+~ :

E]--E@o Predefined
- Module-Defined
=5 [jo Configuration

K

back to the StepBuffer.
Mame: IEtepEuffal
Description: Step Buffer uzed to ;I
buiffer the hald
index step for a
phasze
Members: [Data Type Size
Mame Data Type Style Description
Holdindex DINT Decimal phaze hold index step
Restore BOOL Decimal zignal that we have hel
F

4

Dierrintion | Shen B ffer

nzedt

2. Build a Local Phase Tag of type StepBuffer; call it StepBuffer.

Scope: IEQKSDD_AGITATDIvI Show.. | Showal

MHame & | Usage Alias For Baze Tag Data Tupe Shyle Description
[+-agitatormotor <normal> 300(C) ChDD_Arrap17](C) | CM_Dizcrete_Dey... Control Module Di...
[ T IO Pt T T T ] LI L e | P i P e
_L-stephuffer <normalz StepBuffer Step Buffer uzedt...
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e The states of Running, Holding and Resetting will each have some logic
Place the logic at the top of the each state routine. The logic (shown in
Structured Text format) is as follows:

Il For the Running logic, if the Restore flag is on restore the holdindex to
the stepindex.

IF StepBuffer.Restore THEN
Phz.Steplndex := StepBuffer.HoldIndex;
StepBuffer.Restore := 0;

END _IF;

Il For the holding logic, set the restore flag;
StepBuffer.Restore := 1;

Il For the Resetting logic, turn off the RESTORE flag (in case we aborted
/ stopped from a hold state).

StepBuffer.Restore := 0;
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The ladder implementation of the structured text is shown in the three examples below:

. If the phase is running and the restore bit is set (coming from holding), then move the hold index into the step index
Runnlng to restart &t the hold incex point
. Step Buffer uszed to
Logic huffer the hold
inclex step for a
phaze signal that we

hawve held
stepbuffer Restore A
] E Move
Source  stepbuffer Holdinde:
460 &
Dest phz. Steplncex
=&A00_COCHNTOIL Steplndex-
0+
Step Buffer usedto

huffer the hold
index step far a
phaze signal that we
hawve held
stephutfer Restore
{3

. If the holding logic iz called, the =et the restore hit to use the hold index the next time running occurs

HOIdlng Step Buffer uzed to
H buffer the hald

LOgIC index step for a

phase signal that we
hawve held

stephutfer Restore
fL"\

Resetting Clear the restare bit, in case we aborted or stopped while we were held f halding
Step Buffer usedto
Logic buffer the hold
inclex step for a
phase signal that we
have hield
stepbufier Restore
il

{PSC—
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e Inthe running logic:

Il set the HoldIndex to the current step if this is a desired point of return from
hold

IF Phz.Stepindex = 200 THEN
Step Instructions ...
StepBuffer.HoldIndex := Phz.StepIndex
END_IF;

Step Buffer uzed ta
huffer the hald
incdex step for a

phasze phaze hold
index step number
A

hiowe
Source phz Steplndex
=H300_AGITATOR Stepindex=
0 &
Dest stepbuffer Holdindex
200 &
BT
howe —
Source 200
Dest phz. Steplndesx
=k 300 _AGITATOR Stepindex=
0 &

Tip 4: Unit Tags
Unit Tags still access the CLX registers using an OPC topic. If you
have unit tags you must create an additional CLX (of type OPC /
RSLinx) in the area model. Since we are using OPC to talk to the
CLX, you must also create the watchdog handshake routine in the
CLX (to make ensure OPC communication integrity).

10
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Tip 5: Using Local Aliases

There are major advantages in using local aliases to build phase
logic. If you use a local alias to global tags, you can copy and paste
code between phases.

For example:
Scope: I@KSDD_AGITATDI vl Shaur... | Show &l
Mame o | Ueage Aliag For Baze Tag Data Tupe Style Degcription
[+-agitatormotor <normaly +300[C) CrDD_arrap[17](C] | Ch_Discrete_Dew. . Control Module Di..
» {[+-phz <normal> K300_AGITATOR(C) K300_AGITATOR...| PHASE
[+-ztepbuffer <normaly StepBulfer Step Buffer uzedt...
=
|
ra

The “phz” tag is an alias to the phase named K300 _Agitator. The
“"agitatormotor” is aliased to the control module M300. In the logic

then:

RUN Step 210

Start Agiator M300
Contral Mocule
Discrete Devices -
stored in array
Pragram command
agitatormotor PC
ECiL =ChDD _Array[17].PC=

—— Ecjual L
Source A, phz Steplndex MO

=H300_AGITATOR Steplndex=
flove

0 &

Source B 210 So0urge 20
Dest phz.Stepindesx:
=H300_AGITATOR Steplndex=

0 &

In this example, the code uses the phz alias for all references to the
phase; all commands to the control module are to the alias control
module. This code can be copied and pasted into another agitator
phase. By implementing aliases that point to a new phase and control
module, the phase would be complete and ready to run.

You can also alias the local parameters and reports to global tags if
you want to make them visible on an HMI or to another phase.
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Tip 6: Group the Phases
by Unit

After running a SYNC from the Equipment Editor (select Synchronize
Logix5000 Data Servers from the Edit menu), all the phases will be
placed in the “unscheduled program”. It is a good practice to move the
phases into periodic tasks named after the units, as shown below.
The SYNC will still synchronize changes made to either the area
model or the phases even though you have moved them to a different
task. The periodic task should only be as fast as needed to conserve
CPU; 100 - 500 msec for most processes.

=50 Tasks -]
555 Kettleka0n

SR g 500_AGITATOR
(-8 K300_STATUS
-8 kao0_temp
-5 Ka00_TIMER
-5 Kkan0_xouT
-8 EM_kaoo

EI--% MainTask

E& ControlModules
C& MainProgram
=35 PreMiPMz00
-8 PMzO0_AGITATC
-8 PMzO0_STATUS —
-8 PM200_TIMER
-8 ADD_MATERIAL
-5 pm_souT

=-C% Em_pmzoo

=55 PreMixPMz10

-8 PMz10_AGITATC
-8 PMz10_STATUS
-5 pMz10_TIMER

Description |

12
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Tip 7: Do Not Implement
if Not Required
If you do not have any logic to put in a phase, such as the holding, re-
starting or resetting logic, you do not need to create a phase state
routine for it. But make sure you have the “Complete State Immedi-
ately if not Implemented” box checked on the phase properties, as
shown below.

I Equipment Phase Properties - PM200_AGH] o =]

General Eonfigulationl Parametersl Monitorl

Azzigned Routines:

Prestate: PreState

Fault: |<none> j
[ Inkibit Equipment Phase
Initial State: — [ide =l
[+ Complete State Immediately If not Implemented |
Initial Step Index: |D ::I

External Sequencer Loss |.3f Imm_“3> ‘,I
Communication Carmmard:

Esternal Request Hold Action: |<n0ne> "I

0k, I Cancel | (1 | Help J

%
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