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Abstract

Network systems are of fundamental importance in programmable device in industrial
automation. as they essential in order to active group management of integration and
coordination. In this papers. MMS implemented on the basis ISO specification for
industrial environment. In the Mini-MAP, MMS is situated in the application layer and on
the datalink layer. This implemented software was operated with network interface unit
which was designed in group objects and service primitives for group management network
model system. This function of designed module showed possibility of operation through
group state diagram transition in the Mini-MAP environment.
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Fig. 1. MMS architecture.

1. ACSE interface
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(MMS PDU)
Confirmed-RequestPDU
Confirmed-ResponsePDU
Confirmed-ErrorPDU
Unconfirmed-RequestPDDU
RejectPDU
Cancel-RequestPDU
Cancel-ResponsePDU
Cancel-ErrorPDU
Initiate-RequestPDU
Initiate-ResponsePDU
Initiate-ErrorPDU
Conclude-RequestPDU
Conclude-ResponsePDU
Conclude-ErrorPDU
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(ACSE A Zeju]e]n)
P-Data request. indication
P-Data request. indication
P-Data request. indication
P-Data request, indication
P-Data request.indication
P-Data request.indication
P-Data request, indication
P-Data request.indication
A-Associate request. indication
A-Associate request. confirm
A-Associate request, confirm
P-Data request. indication
P-Data request.indication
P-Data request.indication
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4. Control module
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Fig. 2. MMS service module.

6) User interface
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Fig. 3. MMS user interface.
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Fig. 4. MMS design architecture.
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Fig. 5. Group management network archi-
tecture with MMS.

2. 2d ANA A

7] AEAE gjE 1Y 63l AEAAS
o] Az FA wiAE F4H MMS AAE 23 =
g2 vehfgic.

2@ #oi7l

Servor Group 1

Server Group 2

......
WD1 D2 D3 VMD4
#a | (@a #d | |ve
u
a3 6. Az 34 wiAedMe T4 2

Fig. 6. Process model in manufacturing cell.
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The VMD Object
Object : VMD

Key Attribute : Executive Function

kg3t 2,

Attribute : Vender Name

Attribute : Model Name

Attribute : Revision

Attribute : Logical Status(STATE_.CHANGES_
ALLOWED, NO STATE CHANGES_
ALLOWEDLIMITED_SERVICES_
SUPPORTED)

Attribute : List of Capabilities

Attribute : Physical status(OPERATIONAL,
PARTIALLY_OPERATIONAL,
INOPERABLE . NEED_COMMIS-
SIONING)

Attribute : List of Program Invocations
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Attribute :
Attribute :
Attribute :
Attribute :

List of Domains

List of Transaction Objects

List of Upload State Machines
List of Other VMD_Specific Objects
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The Group Object Model
Object : Group
Key Attribute : Group Name
Attribute : STATE(COLLECTING,GROUP.
NOT_GROUP.READY.ACTIVE)
Attribute : MMS Deletable (TRUE, FALSE)
Constraint : MMS Deletable = TRUE
Attribute : Delete Type (TOTAL PARTIAL)
Constraint : Delete Type = PARTIAL
Attribute : VMD Name
Attribute © List of VMD Reference
Attribute : List of Group Transaction Objects
Attribute | Reusable (TRUE,FALSE)
Attribute : Upload in Process (TRUE FALSE)
: Upload in Process = TRUE
Objects
Attribute : VMD Name
Attribute : Additional Detail

Constraint
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1) Group name attribute
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- Not_Group
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- Ready
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- Active
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3) MMS deletable attribute
MMS A8l 28 B3t T A £v T A
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4) List of VMD reference attribute
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5) List of group transaction objects attribute
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6) Reusable attribute
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7) Upload on progress attribute
T AW VMDE %€ client=2 upload
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8) Additional detail attribute
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1. InitiateGroupDownloadSequence. indication
2. InitiateGroupDownloadSequence. response(+)
3. InitiateGroupDownloadSequence.response(-)
4. GroupDownloadSegment.request
5. GroupDownloadSegment.confirm(+) More
Follows=true
6. GroupDownloadSegment.confirm(+) More
Follows=false
7. GroupDownloadSegment. confirm(-)
8. TerminateGroupDownloadSequence.request
9. TerminateGroupDownloadSequence.confirm
{(+) or (-)
10. TerminateGropuDownloadSequence.request
Discard=false
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11. TerminateGropuDownloadSequence.
confirm(+)

12. TerminateGropuDownloadSequence.
confirm(-)

13. TerminateGropuDownloadSequence.request
Discard=true -

14. DeleteGroup.indication MMS Deletable
true

15. DeleteGroup.response(+) Deletable Type
PARTIAL

16. DeleteGroup.response(+) Deletable Type
TOTAL

17. DeleteGroup.response(-)

18. ActiveGrouplnvocation.indication

19. ActiveGrouplnvocation.response(+)

20. ActiveGrouplnvocation.response(-)

21. DeActiveGrouplnvocation.indication Reusa-
ble = true

22. DeActiveGrouplnvocation .response(+)

23. DeActiveGrouplrvocation . response(-)

24. Abort.indication
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. Diagram of group state transition.

T AA AL oA FAbsle Mp)a ZevlEBES
g3 A2 75E HA olefutel Jwe] A7
E st

1) InitiateGroupDownloadSequence A1¥] 2

Server ¥A4Y VMDES ZAsx HH9
downloadg F8sh= Au|~

2) GroupDownloadSegment, 48]~

Server A2l VMD E°] download =+ A




2 Mini-MAP #71x MMS/te| 232 ELA Aulx 2§ 47

BE ug £ UEF AlFse Aus

3) TerminateGroupDownloadSequence /‘1‘3] -
¥ 9] download”} $E= S-S dHFE= 4
H] A~

4) InitiateGruopDownloadSequence AjB]
Server 748 VMD7t H¥.9] upload& 43§
& 7 =E AlTEHE s

5) GroupUploadSegment A{H]2
Server A9 VMDZ ¥ AH8E uploadst
= Au]A

6) TerminateGroupUploadSequence 48]
AR upload’t #EHUEFE GEiFe 4w

A
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