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1 Purpose of this Document
AR ByERBH Shuttle Car Controller System with WCS communication Spec °

2 FHFH#EIE Scope:
B FRE s T BT N e RS 2 ] - BN 242 B TCP/IPEIRE S HY M E Az
iR - I EDR Z - WCSHLE T 245 ff ~ B S A (Y T RIREE - Mlles i
CHIEREL ) ~ /NE T LA S (BB 5 S A R R A R A sl R e A -

3 Terminology(B7H %4:H)

Item Definition
PLC Program Logic Controller. A computer device that is commonly used to control process
equipment or the load ports that interface with process equipment.
WMS Warehouse Management System. A software application, designed to support and
optimize warehouse functionality and distribution center management.
Warehouse Execution System. A software application is computerized systems used in
WES distribution operations (Logistics) and functionally equivalent to a manufacturing
execution system (MES).
WCS Warehouse Control System. A software application that directs the real-time activities
within warehouses and distribution centers (DC).
BCR Bar Code Reader. Device used to read the Cassette ID label on the glass cassettes.
LFT Lifter. A Lifter is responsible for the transfer of goods between floors
Shuttle Car Controller System. SH-C is responsible for
SH-C 1. Handle Shuttle car’s state, event, behavior.
2. Execute upper system’s command.
3. Report Shuttle Car Status, Command State to upper system..
Shuttle Car, SC is responsible for
sc 1. Directly communicate by TCP/IP.
2. Execute command of Shuttle Car Controller System (Move, Transfer, Charge, etc.)
3. Report real-time status and events of the shuttle car.
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4 ZERE

4.1 System Architecture(ZEHE)
WCS(Warehousing Control System) 2 B EVEHE B LA HFEHEREN T 24 > —
e Z 4t = &1 & » LFTC(Lifter Controller) ~ SH-C(Shuttle Car Controller System) ~ CVC(Conveyor
Controller) ={E({E#ER {77 5 AT B2 2B #L WCS B2 SHC RERVZEER =X » DAt WCS Bl SHC 1Y
HBENEE A — MRS -

WCS B SHC #@zEH 7=
B Protocol : gRPC

. WES |

|

: WCS
Mirle WCS-Sl]JttIeC
Communicatipn Protocol

(This Spec) | ;
| - ShuttleC \

\_____.l,______p

[ sL J | sL ] |_sc

Figure 1 System Architecture

\'---
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5 Function Message Structure List (5 E.451%)
5.1 ID_9001_HeartBeat_REQUEST

SHC with WCS Communication Spec Using gRPC

Message Function Name Direction Sync-Way
ID_9011 HeartBeat REQUEST WCS <- SHC SEND
€ Description
SH-C 3 WCS 25 H & fiiF 30 O (FHES(H) 3¢ i — 2K HeartBeat F5°K.
& Trigger
& SHC eI & E i85 2% HeartBeat » LINfERY WCS B EEEE -
€ Attribute Definition(BE )
Attribute Type Description
SendTime DateTime B A5 R
5.2 1D_9002_HeartBeat RESPONSE
Message Function Name Direction Sync-Way
ID_9012_HeartBeat REPORT W(CS ->SHC REPLY

€ Descripti

on

WCS [E]fEB2 E ID_9011_ HeartBeat REQUEST #HyfEslE 2 -

€ Trigger

‘& WCS UZF] ID_9011_ HeartBeat REQUEST {5~

€ Attribute Definition(B4:E35)

< O > WCS & (B3 —EHELERE

Attribute Type Description
ReplyTime DateTime [ JE RS
5.3 1D_9011_SHC_ONLINE_REQUEST
Message Function Name Direction Sync-Way
ID_9011_SHC_ONLINE _REQUEST WCS <- SHC SEND

€ Descripti

SH-C ¥ WCS it EEREHK.

€ Trigger

on

& SHC ERTRREN /)R _EARIFS - &EMBIL function ¥ WCS 382K FAREEKan< -

€ Attribute Definition(/&4: € %)

Attribute

Type

Description
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5.4 ID_9012_SHC_ONLINE RESPONSE
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Message Function Name Direction

Sync-Way

ID_9012_ SHC_ONLINE _REPORT WCS -> SHC

REPLY

€ Description
WCS [EfEREIE ID_9011_ SHC_ONLINE _REQUEST 4 (yiEsisf e -

€ Trigger

‘& WCS %1 ID_9011_ SHC_ONLINE _REQUEST HJz5KanSHE » WCS & ol —(ErEZLERE -

€ Attribute Definition(B4:E3)

Attribute Type Description
ReplyCode int32 [0:0K>1:NG]
5.5 1ID_9013_SHC_OFFLINE_REQUEST
Message Function Name Direction Sync-Way
ID_9013_ SHC_OFFLINE _REQUEST W(CS <- SHC SEND
€ Description
SHC & HHHESR S K an <.
€ Trigger
E SHC (BT ARLEIEHT - SHC B WS AR RS 2 -
€ Attribute Definition(B:E )
Attribute Type Description
5.6 1D_9014_SHC_OFFLINE _RESPONSE
Message Function Name Direction Sync-Way
ID_9014 SHC_OFFLINE _RESPONSE W(CS -> SHC REPLY
€ Description
WCS [o] EESEUS F 1ID_9014_ SHC_OFFLINE _RESPONSE 2 HyfEsRaf A -
€ Trigger
‘&= WCS g%l ID_9014_ SHC_OFFLINE _RESPONSE HyEEKdn<iy » @ralE —(EiELENE -
€ Attribute Definition(F 4 E )
Attribute Type Description
ReplyCode int32 [0:0K>1:NG]
5.7 ID_9015_DATE_TIME_SYNC_REQUEST
Message Function Name Direction Sync-Way
ID_9015_ DATE_TIME_SYNC _REQUEST W(CS -> SHC SEND
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€ Description
WCS ¥} SHC &% DateTimeSync i<

€ Trigger
® WCS FREfTHFH [FEI2P I n ¥ SHC T EKIFar < -

€ Attribute Definition(B4:EZH)

SHC with WCS Communication Spec Using gRPC

Attribute Type Description
SyncDateTime DateTime B

5.8 ID_9016_DATE_TIME_SYNC_RESPONE

Message Function Name

Direction

Sync-Way

ID_9016_ DATE_TIME_SYNC_RESPONSE

W(CS <- SHC

REPLY

€ Description

SHC [a]fEB2ULE] ID_9016_ DATE_TIMIE_SYNC_Request #5-<EEHE. -

¢ Trigger

‘& SHC %1 ID_9016_ DATE_TIME_SYNC_Request A5 >KanS 0% » SHC &[0 —(ErE A -

€ Attribute Definition(BM:EZ)

Attribute Type Description

ReplyCode int32 [0:0K:>1:NG]

ResponseTime
p Fi -

DateTime WCS #8551 SRR -

ZE WCS 51E Delay Time

5.9 ID_9017_STATUS CHANGE_REPORT

Message Function Name

Direction

Sync-Way

ID_9017_ STATUS_CHANGE_REPORT

W(CS <- SHC

SEND

€ Description
& SHC HyiREEE S EHE -3 H RiAviREELS WCS.

TSC State Model (Transport System Controller State Model)

10
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SYSTEM AVALIABILITY

NO ALARMS

9
ALARMS

PAUSING

/

TSC State Definitions

® TSCINIT : TSC IEAE#IFR{L TS HY&H A (component) » 52 —fEIF#ET TRAE - 2KH Host
HIE e S E A o R B R - ﬁﬂ%f Port 175 HL IF /- 2S5k B EHE - A&
AR S Bk S LR R IRGE - R AN —EiREE A - VB TS E Bl
Wi iE LEEEH -

® PAUSING : EHUTE] PAUSE fi1% » E N A IEE SSER B S B e 4 4 E B/ 35K,
[EIERSERK - IEFEfTRI SR T RE R B THY - (H 15 hiRa5HE s EI#, - TRANSFER
RS AFERK -

® PAUSED : 71 Port [17%75 EEMRIEESEEAEENE - (HEE A RE{I7E TR - TRANSFER iy
W2 AHER -

® AUTO : AWM IEREfTIAAR o Transfer ay-SHipRBUETH -

® NO ALARMS @ 24 H3F &4 -

® ALARMS : 24 TAE—EESEER - (22 TSC ARSI IE T R - (R A% (@40 (4
A RE R EIRIE A2

€ Trigger

& SHC ANIRREE BT - -8 H ATAYIRARSS WCS -

€ Attribute Definition(BM: E %)

Attribute Type Description
status TSCStatus 0:Paused
1:Pausing
2:Auto
3:Init

11
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Message-Function-Name Direction Syhae-\Way

L0018 CTATUS CEANMGE REERORMNSEE WCS -» SHC PERY
" —
== V=i ==
9 —Trigger
JS=4 =i [=1=]
—Autribute Definitiont B E 2

Afkribuie Fppe Peseripion
Peplitede 22 0—-—0Kk—31- NG}

5.11 1D_9019_STATUS _REQUEST

Message Function Name Direction Sync-Way

ID_9019_ STATUS_ REQUEST W(CS -> SHC SEND

€ Description
WCS ¥} SHC T2 " [al#rE TARRE | AVEEK -

€ Trigger
® WCS 505 75 % SHC [al#g I IREERET -

€ Attribute Definition(BM:EZ)

Attribute Type Description

—
TN
VARNY

5.12 1D_9020_ STATUS_RESPONE

Message Function Name Direction Sync-Way

ID_9020_ STATUS_RESPONSE W(CS <- SHC REPLY

€ Description
SHC [E|fEHEULE] ID_9019_ STATUS REQUEST dSiyrEsraf A -

€ Trigger
& SHC g% ID_9019_ STATUS _REQUEST {55 K a5 iF » SHC &[0 78 —(EiEsls e -

€ Attribute Definition(BM: E )

Attribute Type Description
status TSCStatus 0:Paused
1:Pausing
2:Auto
3:Init
ResponseTime DateTime SHC 23521 2 AYHFR -

12
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5.13 ID_9021_RELEASE_REPAIRE_DOOR_INTERLOCK_REQUEST

Message Function Name Direction Sync-Way

ID_9021_RELEASE_REPAIRE_DOOR _INTERLOCK_REQUEST |WCS ->SHC SEND

€ Description
WCS $#} SHC & HfEFR4EIEFT Interlock HYEE K.

€ Trigger
£ WCS ¥ SHC S HRER4EMEFT Interlock HYEEKES -

€ Attribute Definition(B4:E3)

Attribute Type Description
Repair_Door_ID string M gmot

5.14 ID_9022_RELEASE_REPAIRE_DOOR _INTERLOCK RESPONSE

Message Function Name Direction Sync-Way

ID_9022_RELEASE_REPAIRE_DOOR_INTERLOCK_RESPONSE [WCS <- SHC REPLY

€ Description
‘& SHC Ug% ID_9021_RELEASE_REPAIRE_DOOR_INTERLOCK REQUEST w2 fyEsEER A, -

€ Trigger
# SHC %] ID_9021_RELEASE_REPAIRE_DOOR_INTERLOCK_REQUEST (3% sk dv-2 0% » €r[a] % —(HhE
=

aoalucs °

€ Attribute Definition(BM: E )

Attribute Type Description
ReplyCode int32 [0:0K>1:NG]
Repair_Door_ID string B 4RE
ResultCode Int32 0:Success

1: Vehicle Refused Return Command
2: Repair Door Interlock Already Removed
3: Repair Door Name Not Exist

5.15 ID_9023_CANCEL_RELEASE_REPAIRE_DOOR_INTERLOCK_REQUEST

Message Function Name Direction Sync-Way
ID_9023 CANCEL_RELEASE_REPAIRE_DOOR SEND
_INTERLOCK_REQUEST WCS -> SHC

€ Description
WCS #f SHC &5 tHHUMERR4EIERT Interlock HYFEK.

& Trigger

13
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£ WCS #f SHC 2% H HUMREFRAEERT Interlock HYEE K -
€ Attribute Definition(BM: € %)

Attribute Type Description
Repair_Door_ID string HEEFT4RTR

5.16 ID_9024 CANCEL_RELEASE_REPAIRE_DOOR _INTERLOCK_RESPONSE

Message Function Name Direction Sync-Way
ID_9024_CANCEL_RELEASEEZI;Z\IP:EIRE_DOOR_INTERLOCK_RE WCS <- SHC REPLY

€ Description
& SHC UF( ID_9023_CANCEL_RELEASE_REPAIRE_DOOR_INTERLOCK_REQUEST s fyfEsREf A

€ Trigger
‘& SHC g% ID_9023_CANCEL_RELEASE_REPAIRE_DOOR_INTERLOCK_REQUEST Hy:E K< » & [o|
& — (B E -

€ Attribute Definition(BH4:E3)

Attribute Type Description
ReplyCode int32 [0:0K>1:NG]
Repair_Door_ID string HEEMT4mTE
ResultCode Int32 0:Success
1: Repair Door Name Not Exist

5.17 1D_9025_REPAIRE_DOOR_RELEASE_STATUS_REPORT

Message Function Name Direction Sync-Way
ID_9025_REPAIRE_DOOR _RELEASE_STATUS_REPORT W(CS <- SHC SEND
€ Description
F AR wes FUBAEAEEPITHEIMRHIE - EILEE N ERMC R T EEL HTE idle 1Y
TR

¢ Trigger
£ WCS #f SHC 28 HHf#PR4EMEFT Interlock HYRHKES -

€ Attribute Definition(/&4: %)

Attribute Type Description
Repair_Door_ID string BT mTR
ResultCode Int32 0:Success
1: Vehicle down Half way

5.18 1D_9026_REPAIRE_DOOR _RELEASE_STATUS_RESPONSE

| Message Function Name | Direction | Sync-Way
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| 1D_9026_ REPAIRE_DOOR_RELEASE_STATUS_RESPONSE |WCS -> SHC]| REPLY |

€ Description
‘& SHC Y% ID_9025_ REPAIRE_DOOR_RELEASE_STATUS_REPORT &3 yREsEEHE -

€ Trigger
% SHC /%] ID_9025_ REPAIRE_DOOR_RELEASE_STATUS_REPORT @1 » &r[a|% — (RIS, -

€ Attribute Definition(BM: € )

Attribute Type Description
ReplyCode int32 [0:0K>1:NG]

5.19 ID_9029 REPAIRE_DOOR_INTERLOCK_STATUS_CHANGE_REPORT

Message Function Name Direction Sync-Way
ID_9029_REPAIRE_DOOR SEND
_INTERLOCK_STATUS_CHANGE_REPORT L QY

€ Description
WCS ¥} SHC -3 H Hi4EFEF"] interlock FYRNE.

¢ Trigger
WCS ¥ SHC |3 H Rij4EEFT interlock HYARML ©

€ Attribute Definition(BM:EZ)

Attribute Type Description
Repair_Door_ID string IR
Door_Status Int32 1:0PEN, 2:CLOSE

Int32 1:Repair Door Unlock
Door_Lock_Status 2:Repair Door Lock

5.20 1D_9030_REPAIRE_DOOR _INTERLOCK_STATUS_CHANGE_RESPONSE

Message Function Name Direction Sync-Way
ID_9030_REPAIRE_DOOR_SIESENRSII_EOCK_STATUS_CHANGE_RE WCS <- SHC REPLY

€ Description
‘& SHC UYY%( ID_9029 REPAIRE_DOOR _INTERLOCK_STATUS CHANGE_REPORT & yfEsraf A

€ Trigger
# SHC %1 ID_9029 REPAIRE_DOOR _INTERLOCK_STATUS_CHANGE_REPORT [fy5sk dn2Hs » &ra7
—{EERREHE

€ Attribute Definition(BM:E3H)
\ Attribute \ Type Description
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ReplyCode int32 [0:0K>1:NG]
Repair_Door_ID string HEEMT4mTE
Door_Lock_State_Code Int32 0:Success

1: Door name not exist.
2: Door Status error
3: Door Lock Status error

5.21 ID_9031_FIRE_DOOR _REQUEST

Message Function Name Direction Sync-Way

ID_9031_FIRE_DOOR _REQUEST WCS <- SHC SEND

€ Description
SHC ¥ WCS Z¢H, Fire Door 1/ Open/Close 53K.

€ Trigger
‘& Shuttle cart & ZEHE[5 K FHEF » SHC ¥f WCS 81 Fire Door [y Open/Close HJ&5 K -

€ Attribute Definition(B4:E3H)

Attribute Type Description

Door_ID string RENETA

Int32 B/ BAPIEV B E
0:None
1:0Open
2:Close

Door_Action

Int32 ZRAERE K FIRY - 8HERE - DL B T A
F -

Crossing_Lock 0:None

1:Lock

2:Unlock

5.22 1D_9032_FIRE_DOOR_RESPONSE

Message Function Name Direction Sync-Way

ID_9032_FIRE_DOOR_ RESPONSE WCS ->SHC REPLY

€ Description
& WCS UgF| ID_9031_FIRE_DOOR_ REQUEST dy<y[a|m:f 2. -

€ Trigger
& WCS %] ID_9031_FIRE_DOOR_ REQUEST (35K eaSis » &[0 m— (sl e -

€ Attribute Definition(BM: E )

Attribute Type Description
ReplyCode int32 [0:0K>1:NG]
Door_ID string FI4m5
Door_Action Int32 B/ R IRYENE
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0:None
1:0pen
2:Close

Int32 ZERRST K PR H8HERSR - DASR BRT TS ke
I -

Crossing_Lock 0:None

1:UnlLock

2:Lock

5.23 1D_9033_FIRE_DOOR_STATUS_CHANGE_REPORT

Message Function Name Direction Sync-Way

ID_9033_FIRE_DOOR _STATUS_CHANGE_REPORT WCS -> SHC SEND

€ Description
&K FIAREE A S EE > WCS ¥ SHC 3z H Hil KFEFTHIRIAREE.

& Trigger
&K PIHYIRREE S Ei - WCS % SHC 3 H AT KIS THIHTIREE -

€ Attribute Definition(BH4:E3)

Attribute Type Description
Door_ID string WEE
Door Status Int32 1:0PEN, 2:CLOSE, 3:DOWN, 4:0PENING,
- 5:CLOSING
: Int32 1:Unlock
Crossing_Lock 7- Lock
Int32 1:Alarm
Alarm_Status 2 Not Alarm

5.241D9034 FIRE_DOOR_STATUS CHANGE_RESPONSE(FFEEE)

Message Function-Name Birection Syhe-Way
12002/ ERE DOOR STATUS CHAMEE REEPORNSE WES <-SHC PERLY
‘ g - l .
== V= [=I=)

Type Description

32 [0 OK -1 NG]
5.25 ID_9035_QUERY_FIRE_DOOR _STATUSE_REQUEST
Message Function Name Direction Sync-Way
ID_9035_QUERY_FIRE_DOOR _STATUS_REQUEST WCS <- SHC SEND

17
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€ Description
SHC ¥} WCS #& - 7526 Fire Door JREEAYEE

€ Trigger
SHC #f WCS 5 tH{#55f) Fire Door fRE&HYEFH K -

€ Attribute Definition(B4:EZH)

Attribute Type Description
string FIAYLRTT °

Door_ID

5 By 0000 FERA EH 4= 31 Fire Door.

5.26 ID_9036_QUERY_FIRE_DOOR_STATUS_RESPONSE

Message Function Name Direction Sync-Way

ID_9032_QUERY_FIRE_DOOR_ RESPONSE WCS ->SHC REPLY

€ Description
‘& WCS U¢F] ID_9035_QUERY_FIRE_DOOR_ STATUS_REQUEST w5 1y[a| &1 &, -

€ Trigger
& WCS Ug%] 1ID_9035_QUERY_FIRE_DOOR_ STATUS REQUEST [y35 R s - &r(n|—(ErEsrs

€ Attribute Definition(BM:EZ)

Attribute Type Description
) List<DoorStatus> | DoorStatus #% =\ : Door_ID,Door_status,
Door_List .
- crorssing_Lock, alarm_status
Attribute Type Description
Door_ID string F4Rak
Door Status Int32 1:0PEN, 2:CLOSE, 3:DOWN, 4:0PENING,
y 5:CLOSING
DoorStatus Crossing. Lock Int32 1:Unlock
S 2: Lock
Int32 1:Alarm
Alarm_Status > Not Alarm
5.27 ID_9041_COMMAND_REQUEST
Message Function Name Direction Sync-Way
ID 9041 COMMAND_REQUEST WCS -> SHC SEND
€ Description
SH-C #f SC TN &R iAdr S 5 K.
€ Trigger
& SH-C fRiEH TTCEENERS - &AM L function ¥ SC N EEHRIAR S -

€ Attribute Definition(BM4:E3)
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BUBHHIERBFIRTE
Attribute Type Description
Cmd_ID string FH WCS Efan < 4wt
int32 0: LD2UD; EYjix &, FromTo
Cmd_Type (Move+Pick+Move+Deposit); -
- 1: UNLOAD; &, To(Move+Deposit) => FA1{E 2
B, EfEIRTIE R
Priority int32 MEE(1~9)
Source Int32 ARt (Port, fE5(17) B¢t 9 15 ; & Cmd_Type £
UNLOAD i » F5F57E SR 5% > Source FyZ=1{H.
Destination string H B9 (Port, E1), & 9 1%
Cst_ID string Carrier ID(f & 20 1)
Cst_Type int32 0:Unkwon
1: Acid(fi%)
2: Bases ([i#)
Vehicle_ID Int32 HEi4R%% ;% Cmd_Type B UNLOAD ¥ - 7545
JE HLIf4RGE > Source FyZE(H.
5.28 1D_9042_COMMAND_RESPONSE
Message Function Name Direction Sync-Way
ID_9042_COMMAND_RESPONSE WCS <- SHC REPLY

€ Description

WCS $2U5%] ID_9041_COMMAND_REQUEST #557<, Fif B BIRESIEH A, -

€ Trigger

B WCS UL E] ID_9041_COMMAND_REQUEST #5<, F[EI By A -

€ Attribute Definition(BM:EZ)

Attribute

Type

Description

Cmd_ID

string

F WCS il < 4t

ReturnCode

int32

0:0K

1:Task Id Duplicate

2:Source is not exist.

3:Destination is not exist

4:Destination at other layer

5:Vehicle Id s format is wrong

6:0nly Destination but vehicle has no box/pallet
7:Only Destination but vehicle Id is empty.
8:0nly Destination but vehicle ID is wrong

5.29

ID_9043_COMMAND_CANCEL_REQUEST

Message Function Name

Direction Sync-Way

ID_9043_COMMAND_CANCEL_REQUEST

WCS -> SHC SEND
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L 4 Description
WCS HUFIRI%E

IAAID

€ Trigger
WCS HUMIRIETRS °

€ Attribute Definition(B:EZH)

SHC with WCS Communication Spec Using gRPC

Attribute Type Description
Cmd_ID string HH WCS E4iYar S 4Rt
5.30 ID_9044_COMMAND_CANCEL_RESPONSE
Message Function Name Direction Sync-Way
ID_9044 COMMAND_CANCEL_RESPONSE WCS <- SHC REPLY

€ Description

SHC [a] /B2 %] ID_9043_COMMAND_CANCEL_REQUEST 52 fyREREIE.

€ Trigger

& SHC [o] FEFZUL %] ID_9043 COMMAND_CANCEL_REQUEST #5% »

€ Attribute Definition(BM:EZ)

& [El{E— (R

Attribute Type Description
ReplyCode int32 [0:0K:>1:NG]
5.31 1ID_9045_PAUSE_REQUEST
Message Function Name Direction Sync-Way
ID_9045 PAUSE_REQUEST WCS -> SHC SEND
€ Description
WCS #} SHC [ 72 Pause MYaa< » A1 © SEAHIEE ~ T4 ©
€ Trigger
® WCS 50RH 753 SHC IE ST AV an S T TRHS BB S8BT - ﬁD SFEEHNE - 4P o & SHC
LI&C?J PAUSE s IF » 774 Status Change Report HATIEAE pausing H ﬁﬁ%unv%‘ﬁ JL%MTH*
¥ paused ; & SHC L[Q@J continue [f, & ¥z H Al £y auto #2 H AifE ILAY e S BEERT » bR

EMS_Stop EUTﬁEﬁ/i EERET A B AREHR -

€ Attribute Definition(BM: E )

Attribute Type Description
EventType PauseEvent | Pause =0;
Continue =1
PauseType int32 Normal =0, //EULE] Pause fHRHE ILJRKEE » /N
T TS & B EI5ER.
Reserve=1, ///NEL . FHYEEFEE TR HLIE.
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| | | EMS Stop=9; /2

5.32 1D_9046_PAUSE_RESPONSE

Message Function Name Direction Sync-Way

ID_9046_PAUSE_RESPONSE W(CS <- SHC REPLY

€ Description
SHC [E]fEFZEULE] ID_9045_PAUSE_REQUEST < HVERIEHE.

& Trigger
& SHC {51 ID_9045_PAUSE_REQUEST Vi K ep < » SHC &[0 78 —(ErESE. ©

€ Attribute Definition(B4:E )

Attribute Type Description
EventType int32 Pause = 0;
Continue =1
ReplyCode int32 [0:0K>»1:NG]

5.33 ID_9051_ALARM_REPORT

Message Function Name Direction Sync-Way

ID_9051_ALARM_REPORT W(CS <- SHC SEND

€ Description
SHC [ Alarm o

¢ Trigger
SHC -3 Alarm -

€ Attribute Definition(/&4: %)

Attribute Type Description
Vehicle ID int32 R SE
Alarm_Type int32 0:Reset, 1:Set
Alarm_Code string Alarm FHEHE
CST_ID string Carrier 4557

5.34 ID_9052_ALARM_RESPONSE

Message Function Name Direction Sync-Way

ID_9052_ALARM_RESPONSE W(CS -> SHC REPLY

€ Description
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WCS [H]fE B E] ID_9051_ALARM_REPORT £35S HIhE I A -

€ Trigger
& WCS U F] ID_9051_ALARM_REPORT fJer4H% » WCS & [0 —(EfEsL S -

€ Attribute Definition(B4:EZH)

Attribute Type Description
ReplyCode int32 [0: 0K~ 1:NG]
5.35 ID_9061_COMMAND_STATUS_REPORT
Message Function Name Direction Sync-Way
ID_9061_COMMAND_STATUS_REPORT W(CS <- SHC SEND
€ Description
SHC EHUEBEITHIIREE -
€ Trigger
SHC EHUEBEITHIIRAE -
€ Attribute Definition(B:E3H)
Attribute Type Description
Cmd_ID string EH4m%
Vehicle_ID string =X TR
Cmd_Status Int32 0:QUEUED,Command Received;
1:CSTART,Command Start;
2:FCOMPT,From Complete (Move+Pick);
3:TCOMPT,To Complete (Move+Deposit);
4:COFAIL,Command Fail;
5:CANCEL, Command Canceled;
Result_Code Int32 0:Success;

1:Near Double Storage.

2:Empty Retrieval.

3:Path Error

4:Far Double Storage

9:0nly Destination Task But Vehicle Doesn't
Have Box

10:Force Complete

11:Force Cancel

50:SC broken down on halfway. It was empty.
100:SC broken down on halfway. It loaded
box.

200:Vehicle Has Box And Shelf Error.
300:Vehicle Doesn t Have Box And Shelf Error.
400:Operator intervention and force
Complete.
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Message Function Name Direction Sync-Way
ID_9062_COMMAND_STATUS_RESPONSE W(CS -> SHC REPLY
€ Description
WCS [E]FECE] SHC RSV
€ Trigger
WCS [a]fEUTE] SHC (RS AYMERY. -
€ Attribute Definition(B M E )
Attribute Type Description

ReplyCode int32 [0:0K>1:NG]

Cmd_ID string 15 4R %

Int32 0:QUEUED,Command Received;
1:CSTART,Command Start;
2:FCOMPT,From Complete (Move+Pick);

Cmd_Status 3:TCOMPT,To Comple‘?e (Mc(ave+Deposi'3);
4:COFAIL,Command Fail;
5:CANCEL, Command Canceled;

5.37 1D_9063_QUERY_COMMAND_STATUS_REQUEST

Message Function Name Direction Sync-Way
ID_9063_QUERY_COMMAND_STATUS REQUEST WCS -> SHC SEND
€ Description
WCS ¥} SHC % Query Command FYIREEEE K -
€ Trigger
WCS ¥} SHC % Query Command HYREEEE K -
€ Attribute Definition (& E )
Attribute Type Description
Cmd_ID string {FF54m5R
5.38 ID_9064_QUERY_COMMAND_STATUS_RESPONSE
Message Function Name Direction Sync-Way
ID_9064_QUERY_COMMAND_STATUS_RESPONSE WCS <- SHC REPLY

€ Description

SHC [E]fE#2UL %] ID_9063_QUERY_COMMAND_STATUS_REQUEST S HyRESIENE. -

€ Trigger
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& SHC Uy %] ID_9063_QUERY_COMMAND_STATUS_REQUEST YRS % » SHC & [a| B —(ErEEH A -
€ Attribute Definition(BM: € %)

Attribute Type Description
ReplyCode int32 [0:0K>1:NG]

5.39 1D_9065_QUERY_ALL_COMMAND_STATUS_REQUEST
Message Function Name Direction Sync-Way
ID_9065 QUERY_ALL COMMAND_STATUS REQUEST WCS -> SHC SEND

€ Description
WCS ¥#f SHC 2EH#SATA Command Status HYE5°K -~ HAERIHZHTMEME

€ Trigger
WCS ¥} SHC NiEZHIE:FFH Command Status AY&5

€ Attribute Definition(BM:E )

Attribute Type Description

it

VARYY

5.40 ID_9066_QUERY_ALL_COMMAND_STATUS_RESPONSE
Message Function Name Direction Sync-Way
ID_9066 QUERY_ALL COMMAND_STATUS_ RESPONSE WCS <- SHC REPLY

€ Description
SHC [o]fE#£Z %] ID_9065_QUERY_ALL_COMMAND_STATUS_REQUEST < HIREZLEHE. ©

€ Trigger
& SHC %@L{ﬁz?ﬁu ID_9065_QUERY_ALL_COMMAND_STATUS_REQUEST S HIRESLEH SRS » SHC &[0 —(H
Euun o °

€ Attribute Definition(/&4: € %)

Attribute Type Description

ReplyCode int32 [0:0K>1:NG]

5.41 ID_9067 VEHICLE_STATUS_REPORT
Message Function Name Direction Sync-Way
ID_9067_VEHICLE_STATUS_REPORT WCS <- SHC SEND

€ Description
SHC _I- % H i SR, IRRE -

24



gﬁ.ﬁgﬁg;gﬁ SHC with WCS Communication Spec Using gRPC

¢ Trigger
B EIAREE S LR > SHC & ¥R H R B IYRRESS WCS -

€ Attribute Definition(B:EZH)

Attribute Type Description
Vehicle_ID Int32 R T
Vehicle_Located_Layer Int32 HERIR A —
Vehicle_Status int32 EL TR

0:NONE
1:IDLE
2:RUN
3:DOWN

5.42 1D_9068_VEHICLE_STATUS_RESPONSE

Message Function Name Direction Sync-Way

ID_9068_VEHICLE_STATUS_RESPONSE WCS -> SHC REPLY

€ Description
WCS [o] SIS E ID_9067_VEHICLE_STATUS_REQUEST w5 2 HyRESIE & -

€ Trigger
‘&= WCS UZ%( ID_9067_VEHICLE_STATUS_REQUEST HY&5 K< iF » WCS & [a|7E —(ErELEHE.

€ Attribute Definition(BM: E )

Attribute Type Description

ReplyCode int32 [0:0K>1:NG]
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5.43 ID_9069_QUERY_VEHICLE_STATUS_REQUEST

Message Function Name Direction Sync-Way

ID_9069_QUERY_VEHICLE_STATUS_REQUEST WCS -> SHC SEND

€ Description
WCS #f SHC Tz s HiE R REAYEE K -

€ Trigger
WCS #f SHC N & H I RREAVEE K -

€ Attribute Definition(BH:E3)

Attribute Type Description
Query_Type Int32 0:ALL Vehicle
1: Specify Vehicle
Vehicle_ID int32 EE N TR

& Query_Type ZEHUSs 1 0F » FR45E
Vehicle_ID HY{H » %5 Query_Type %5 0 AIJIL
Rl (B S AR ERH -

5.44 ID_9070 QUERY_VEHICLE_STATUS RESPONSE

Message Function Name Direction Sync-Way

ID_6070_QUERY_VEHICLE_STATUS_RESPONSE W(CS <- SHC REPLY

€ Description
SHC [E]fES2LE] ID_6069 QUERY_VEHICLE_STATUS_REQUEST i 2 IRESTEIE. -

€ Trigger
& SHC UXZ( ID_6069_QUERY_VEHICLE_STATUS_REQUES Hi% RS HE » SHC &[0 B—(ErEL A -

€ Attribute Definition(B M4 EZ)

Attribute Type Description

ReplyCode int32 [0:0K>1:NG]

5.45 ID_9071_BLOCK_AREA_REPORT

Message Function Name Direction Sync-Way

ID_6071_BLOCK_AREA_REPORT WCS <- SHC SEND

€ Description
SHC _F-#f Block [/ Area 45 WCS -

€ Trigger
E N BRI 2 R & #58 Block Area, SHC & ¥ /HREANY Block Area Y& 45 WCS + B¢ WCS T
ID_9073_QUERY_ALL_BLOCK_AREA_REQUEST HYFfi75 Block Area [Y[E]{E -
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€ Attribute Definition(B4:EZH)

Attribute Type Description
Area_ID int32 Area ID
Int32 0:UNKWON
Block_Status 1:Block
2:Release

5.46 1D_9072_BLOCK_AREA_RESPONSE

Message Function Name Direction Sync-Way

ID_6072_BLOCK_AREA_RESPONSE W(CS <- SHC REPLY

€ Description
SHC [a] 2L E] ID_9071_BLOCK_AREA_REQUEST #5-iRESLEH A, -

€ Trigger
& SHC UYFI] ID_9071_BLOCK_AREA REQUEST {35k e f% » SHC & [o/B—(ErERA -

€ Attribute Definition(BH4:E3)

Attribute Type Description

ReplyCode int32 [0:0K>1:NG]

5.47 1D_9073_QUERY_ALL_BLOCK_AREA_REQUEST

Message Function Name Direction Sync-Way

ID_9073_QUERY_ALL_BLOCK_AREA_REQUEST WCS -> SHC SEND

€ Description
WCS ¥t SHC & EfFTA Block Area IV &N °

€ Trigger
& WCS ¥ SHC & EHFTA Block Area HYE:EH °

€ Attribute Definition(B:EZ)

Attribute Type Description

a—
i
AR

5.48 1D_9074_ QUERY_ALL_BLOCK_AREA_RESPONSE

Message Function Name Direction Sync-Way

ID_9074_ QUERY_ALL_BLOCK_AREA_RESPONSE WCS <- SHC REPLY

€ Description
SHC [ofEH#4F] 1D_9073_QUERY_ALL_BLOCK_AREA_REQUEST FYSHE[OIFE - 14 AHRARY &R Ol &
ID_9071 [0|fEF75 Block Area &:Hl.

¢ Trigger
& SHC U #( ID_9073 B » SHC & (o] —(ErERLEHE
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€ Attribute Definition(B4:EZH)

Attribute Type Description

ReplyCode Int32 [0: 0K 1:NG]

5.49 ID_9075_SEPARATE_AREA_COUNT_REPORT

Message Function Name Direction Sync-Way

ID_9075_SEPARATE_AREA_COUNT_REPORT WCS <- SHC SEND

€ Description
BRAEVIGHREE > SHC & _ L3R EnyERR - HAl R ERE—E—HER Mini-Load [FEE -

¢ Trigger
EEZAEVI RIS st

€ Attribute Definition(B4:E3)

Attribute Type Description
Layer_no Int32 JEH 4R T
Lifter_seq Int32 Bibdmar
X_ AXIS_MIN Int32 X B EAE
X_ AXIS_MAX Int32 X Hh4ERE
Int32 B4 ] IRIBHIRAE -
Lifter_Service_Status O:UNKWC.)N
- - 1: In Service
2: Out Service

5.50 ID_9076_SEPARATE_AREA_COUNT_RESPONSE

Message Function Name Direction Sync-Way

ID_9076_SEPARATE_AREA_COUNT_RESPONSE WCS -> SHC REPLY

€ Description
WCS [E]fESALE] ID_9075 #gsfiIrEsTzia -

€ Trigger

& WCS Ui ID_9075_SEPARATE_AREA_COUNT_REQUEST 35K e % » WCS &[a| % —(ErETERA -

€ Attribute Definition(BH:E )

Attribute Type Description

ReplyCode Int32 [0:0K>»1:NG]
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5.51 ID_9077_UPDATE_SHELF_STATE_REQUEST

Message Function Name Direction Sync-Way

ID_9077_UPDATE_SHELF_STATE_REQUEST WCS -> SHC SEND

€ Description
WCS S SHC EHHYEEAIEEN » DAF] USHC 7R RSS2 H -

€ Trigger
FH WCS S5t S zh 0 &3 -

€ Attribute Definition(BH4:E3)

Attribute Type Description
Shelf_ID string CANE T
Has_Carrier int32 0: Empty, 1:Has Carrier.
Carrier_ID int32 Carrier 4F5% SN GRTR. (&
Has_Carrier=1 i » Carrier ID A 1{H)

5.52 1D_9078_UPDATE_SHELF_STATE_RESPONSE

Message Function Name Direction Sync-Way

ID_9078_UPDATE_SHELF_STATE_RESPONSE WCS<- SHC REPLY

€ Description
SHC [a 25 %] ID_9078 UPDATE_SHELF_STATE_RQUEST i< REEEH A

€ Trigger
‘& SHC U1 ID_9078_UPDATE_SHELF_STATE_RQUEST HY:5Kai< i » SHC &[0 —{ErEIENE -

€ Attribute Definition(BM: E3)

Attribute Type Description

ReplyCode int32 [0:0K>1:NG]

5.53 ID_9081_VEHICLE_UNKOWN_CARRIER_REPORT

Message Function Name Direction Sync-Way

ID_9081_VEHICLE_UNKOWN_CARRIER_REPORT WCS <- SHC SEND

€ Description

SHC #7385 A4y Carrier 45 WCS ; & WCS UgFIi5 €% ID 9041 FF {5 FH T H &L

FIRFE HAYH -

€ Trigger
& SHC 853 A Bfitan O » & L3R4S WCS -

€ Attribute Definition(BH#:E )

\ Attribute \ Type Description
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Vehicle_ID Int32 Sk TR
Carrier_ID string Carrier 45k

5.54 1D_9082_VEHICLE_UNKOWN_CARRIER_RESPONSE

Message Function Name Direction Sync-Way

ID_9082_VEHICLE_UNKOWN_CARRIER_RESPONSE W(CS -> SHC REPLY

€ Description
WCS [o JERAL E] 1D_9081 dp- Ay EHE 0 -

¢ Trigger
H WCS [ofERAE] 1D_9081 fn-> YRR EHUE [0 7 -

€ Attribute Definition(BM:E )

Attribute Type Description

ReplyCode Int32 [0:0K>1:NG]

5.55 1ID_9083_CHANGE_LAYER_REQUEST

Message Function Name Direction Sync-Way

ID_9083_CHANGE_LAYER_REQUEST W(CS -> SHC SEND

€ Description
WCS #f SHC BRIk — B AETHRE N < 5K -

€ Trigger
B WCS ¥} SHC ZURk— BTN S5 K -

€ Attribute Definition(BM4: E )

Attribute Type Description
Cmd_ID string WCS 451 < 4Rk
Source_Layer Int32 IR
Destination_Layer Int32 HiyE
Lifter_ID Int32 EiEmTE

5.56 ID_9084 CHANGE_LAYER_RESPONSE

Message Function Name Direction Sync-Way

ID_9084_CHANGE_LAYER_RESPONSE WCS <- SHC REPLY

€ Description
SHC [a]fEB2ULE] ID_9083 _CHANGE_LAYER_REQUEST -2 IR 1 A [E]JE -

¢ Trigger
SHC [0] FEB2ULE] ID_9083_CHANGE_LAYER_REQUEST - REsE 1 2 [ E -
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€ Attribute Definition(B:EZH)

SHC with WCS Communication Spec Using gRPC

Attribute Type Description
Cmd_ID string WCS 451 a5 < 45k
Source_Layer Int32 =]
Destination_Layer Int32 SN
Lifter_ID Int32 ErtdRaR
ReplyCode Int32 [0:0K>1:NG]

5.57 ID_9085_CHANGE_LAYER_STATUS_REPORT

Message Function Name Direction Sync-Way
ID_9085 CHANGE_LAYER_STATUS REPORT W(CS <- SHC SEND
€ Description
SHC _F#F H#ij Change Layer HYAREE -
€ Trigger
&M E BRI TIR BT  SHC FRiLA Fa Mg HYIRAS
€ Attribute Definition(B:E )
Attribute Type Description
Cmd_ID string WCS a2 4Rak
Change_Layer_Status Int32 O:INIT.Command Initial;
1:PROC,Command Processing;
2:ILFT,Vehicle In Lifter;
3:ALWA Vehicle Arrive Lifter Waiting Address;
4:CMPT,Command Complete;
5:STOP,Command Stop;
6:FAIL,Command Fail;
Result_Code Int32

5.58 ID_9086_CHANGE_LAYER_STATUS_RESPONSE

Message Function Name Direction Sync-Way
ID_9086_CHANGE_LAYER_STATUS_RESPONSE WCS -> SHC REPLY
€ Description
WCS [o]fERE IS E] 1D_9086 i S HIRERREIE.
¢ Trigger
& WCS [o][EREE] 1D_9086 @< » WCS & [H|7E — (NS -
€ Attribute Definition (& E )
Attribute Type Description
Cmd_ID string il
ReplyCode int32 [0:0K>1:NG]
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5.59 1D_9089 CANCEL_CHANGE_LAYER_REQUEST
Message Function Name Direction Sync-Way
ID_9089 CANCEL_CHANGE_LAYER_REQUEST WCS -> SHC SEND
€ Description
WCS HUF ¥ SHC SLHIT MY Chang Layer R4
€ Trigger
& WCS HUF¥%S SHC Spi iy Chang Layer HYAg <>
€ Attribute Definition(B:E )
Attribute Type Description
Cmd_ID String 4wk
Vehicle_ID Int32 ek TR
5.60 ID_9090_CANCEL_CHANGE_LAYER_RESPONSE
Message Function Name Direction Sync-Way
ID_9090_CANCEL_CHANGE_LAYER_RESPONSE W(CS <- SHC REPLY

€ Description

SHC [a 25 %] ID_9090_CANCEL_CHANGE_LAYER_REQUEST S 1yRESEH A, o

€ Trigger

‘& SHC U%%] ID_9090_CANCEL_CHANGE_LAYER_REQUEST [y K s Hf » SHC &o| B —(ErEsEEH A -

€ Attribute Definition(BM: E )

Attribute Type Description
Cmd_ID String E¥%4m57
Int32 0: Success;
Result_Code 1: Shuttle moved in lifter already
5.61 ID_9091 LIFTER_ARRIVAL_REPORT
Message Function Name Direction Sync-Way
ID_9091 LIFTER_ARRIVAL_REPORT W(CS -> SHC SEND
€ Description
WCS 3} SHC L B R T B B T
¢ Trigger
WCS ¥} SHC &5 (N EEMB L FEZ S 1 -
€ Attribute Definition(FH: E )
Attribute Type Description
Lifter_ID Int32 BRI
Lifter_Location Int32 BhE H A EH—
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5.62 1D_9092_ LIFTER_ARRIVAL_RESPONSE
Message Function Name Direction Sync-Way
ID_9092_ LIFTER_ARRIVAL_RESPONSE WCS <- SHC REPLY

€ Description
SHC [=|ERZULE ID_9092_ LIFTER_ARRIVAL _REQUEST < HIMERL:

€ Trigger

& SHC [o 2L E] ID_9092_ LIFTER_ARRIVAL _REQUEST 5% » SH-C &[0 —(E LA -

€ Attribute Definition(B4:E3)

Attribute Type Description
ReplyCode int32 [0:0K->1:NG]
5.63 1D_9095_ BLOCK_SHELF_REQUEST
Message Function Name Direction Sync-Way
ID_9095_BLOCK_SHELF_REQUEST W(CS <- SHC SEND
€ Description
SHC #1748 BRI A IFZE R AVIBIE 3 420 > SHC & F 3 — e &I E R Y &R
€ Trigger
BT E TR R B EIE 2 G - & FRéG WCS A5 — & 3 S — (@A -
€ Attribute Definition(B:E )
Attribute Type Description
Shelf_ID string (AN T
Vehicle_ID Int32 B4R
5.64 1D_9096_BLOCK_SHELF_RESPONSE
Message Function Name Direction Sync-Way
ID_9096_BLOCK_SHELF_RESPONSE W(CS -> SHC REPLY

€ Description

WCS [][fEB2U4 %] ID_9096_BLOCK_SHELF_REQUEST &S fRERENE. -
¢ Trigger

‘&= WCS Ug%( ID_9096_BLOCK_SHELF_REQUEST Y5 Kin< s » WCS & [a| 5 — (SR E -

€ Attribute Definition(BH:E )

Attribute

Type

Description

ReplyCode

int32

[0:0K:>1:NG]
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5.65 ID_9131 TRAFFIC_RAIL_LOCK_REQUEST

Message Function Name Direction Sync-Way

ID_9131_TRFFIC_RAIL_LOCK REQUEST WCS <- SHC SEND

€ Description
ERE G HE L Shuttle Cart FAILHAVIE » & SHC FEZ2aK s ia {8 LH P& EA I 7R ¥ WCS 48 LOCK &
3K, DU R 28 4E Shuttle Cart BERZ L 538 AR Ml -

€ Trigger
EiS#E G H g Shuttle Cart Z82E SLHIAYIET > & SHC TR &K a8 iE (& L1 pf BRI 7R 35 WCS $8H4 LOCK 3
K, LA#R 85 4E Shuttle Cart Bif% é%éizﬁ]ﬁg °

€ Attribute Definition(B4:E3H)

Attribute Type Description

Rail_ID string Hiff E 4maik

Int32 Interlock HYEH{FE
0:None

1:Lock

2:Unlock

Traffic_InterLock

5.66 ID_9132_TRAFFIC_RAIL_LOCK_RESPONSE

Message Function Name Direction Sync-Way

ID_9132_TRAFFIC_RAIL_LOCK_ RESPONSE W(CS ->SHC REPLY

€ Description
‘& WCS U%l ID_9132_ TRAFFIC_RAIL_LOCK_REQUEST f<Hy[e| A -

€ Trigger
& WCS %] ID_9132_TRAFFIC_RAIL_LOCK REQUEST #7% » (o) —(ErESIEH A -

€ Attribute Definition(B M4 E )

Attribute Type Description
int32 [0 0K~ 1:NG,?2:FAIL]
ReplyCode Fail R IEESER A > NAEZEFT retry HEE L
e S
ReasonMsg String OEHE. ERERENTRREHEEERE
Rail_ID string S NS T i
Int32 & S Interlock HYEHE
VH_InterLock O:None
1:Lock
2:Unlock
Int32 Shuttle Cart Interlock FYEH{E
0:None

SC_InterLock
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5.67 1D_9133_TRAFFIC_RAIL_STATUS_CHANGE_REPORT
Message Function Name Direction Sync-Way
ID_9133 TRAFFIC_RAIL STATUS CHANGE_REPORT WCS -> SHC SEND

€ Description

& TRAFFIC_RAIL [lJSREEAS S EhAE » WCS % SHC |- B Fif TRAFFIC RAIL [1J3REE.

€ Trigger

‘& TRAFFIC_RAIL BYARBES S @IS » WCS % SHC 37 H Aif TRAFFIC RAIL HYREE. ©

€ Attribute Definition(B4:E3H)

Attribute Type

Description

Rail_ID string

Lo BT

VH_Interlock Int32

H#H & H Interlock HYEL{E
0:None

1:Lock

2:Unlock

Int32
SC_InterLock

Shuttle Cart Interlock HYEH{E
0:None

1:Lock

2:Unlock

Int32

Is_OutOfService

()18 M D RERHE . (WS- & e
TR B AT A - 75 OutOfServer
{HE Ry Yes. 75 R #5218 Home H1 > J
1F OutOfServer { HIJZ% By No, Shuttle Cart FE5055
%)

1:Yes

2.No
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ReolvCod nt30 [0 OK -2 - NG]
5.69 ID_9135 QUERY_TRAFFIC_RAIL _STATUSE_REQUEST
Message Function Name Direction Sync-Way
ID_9035_QUERY_TRAFFIC_RAIL STATUS_ REQUEST W(CS <- SHC SEND
€ Description
SHC ¥ WCS #5255 TRAFFIC RAIL JREEHYEE
€ Trigger
SHC ¥ WCS #5255 TRAFFIC RAIL JREEHYEE
€ Attribute Definition(B M E3)
Attribute Type Description
RAIL 1D string HLEHIERST -
- 5 0000 RIRE ) HBHY Traffic RAIL.
5.70 1D_9136_QUERY_TRAFFIC_RAIL_STATUS_RESPONSE
Message Function Name Direction Sync-Way
ID_9032_QUERY_TRAFFIC_ RAIL_RESPONSE WCS ->SHC REPLY

€ Description

& WCS %l 1ID_9135_QUERY_TRAFFIC_RAIL_ STATUS_REQUEST &5<1y[H]

€ Trigger

mA -

& WCS UgE] ID_9135_QUERY_TRAFFIC_RAIL_ STATUS REQUEST {935 R Sl » &r[a| 7 —(E sy

=

PIany

€ Attribute Definition(BM:EZ)

Attribute

Type

Description

RAIL_List

List<RailStatus>

RailStatus #&={ & * rail_ID,Door_status,
crorssing_Lock, alarm_status

Attribute

Type

Description

RailStatus

Rail_ID

string

S UEE T

VH_Interlock

Int32

BH#HE(SE Interlock BYE{E
0:None

1:Lock

2:Unlock

SC_InterLock

Int32

Shuttle Cart Interlock [1YEH{E
0:None

1:Lock

2:Unlock

Is_OutOfService

Int32

({8 LA B S RE A CE . (R EE & B
B T RORILER AT R 0 R
OutOfServer {HE¢ By Yes. 75 H A HEE G BT
@] Home 51 » HP{F OutOfServer {H HIIZ: Ay
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No, Shuttle Cart /-3 (z.)
1:Yes
2.No
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6 Scenario

6.1 Online Sequence

SHC with WCS Communication Spec Using gRPC

WCS SHC
Switch to on-line
< P11
On-line Ack. S12 P
Date/Time Setting P15 >
- 516 Date/Time Setting Ack.
Query All Command P65
Status >
S66
B Query All Command
P61 Status Ack. (n)
- S62 \ )
-
P51 n
[ ss2 L
P69
S/70 :
Vehicle Status F P67 Vehicle Status Report
Response S68 »l
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6.2Normal Transfer

WCS SHC
Command Request P4l
< S42 Command Request
Ack.
< P61 Command Status
Report - QUEUED
S62
_
Shuttle Start
Moving
< P61 Command Status
S62 Report - CSTART
-
< P61 Command Status
S62 Report - FCOMPT
L
le P61 Command Status
Report - TCOMPT
S62 >
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6.3Transfer Fail — Before Pick Carrier

WCS

Command Request

40

>

SHC with WCS Communication Spec Using gRPC

SHC
P41 >
< S42 Command Request
Ack.
> P61 Command Status
S62 Report - QUEUED
P
Shuttle Start
Moving
> P61 Command Status
S62 Report - CSTART
P
After Shuttle
Trouble
Recover
< P61 Command Status
S62 Report - COFAIL
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6.4Transfer Fail — After Pick Carrier

WCS

Command Request

!

41

SHC with WCS Communication Spec Using gRPC

SHC
P41 >
< S42 Command Request
Ack.
> P61 Command Status
Report - QUEUED
S62
-
Shuttle Start
Moving
> P61 Command Status
S62 Report - CSTART
P
< P61 Command Status
S62 Report - FCOMPT
P
After Shuttle
Trouble
Recover
» P61 Command Status
S62 Report - COFAIL
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6.5Cancel Transfer

SHC SHC
Command Request P4l )
< S42 Command Request
Ack.
< P61 Command Status
Report - QUEUED
S62 >
Shuttle CANCEL
Operation
(Before CSTART)
Command Cancel P43 .
S44 Command Cancel
¢
Ack.
P61 Command Status
e Report - CANCEL
g
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6.6Double Storage

WCS SHC
Command Request P4l -
< S42 Command Request
Ack.
P61 Command Status

R | Report - QuEUED

Shuttle Start

Moving
< P61 Command Status
S62 q Report - CSTART
< P61 Command Status
S62 - Report - FCOMPT
< P61 Command Status
S62 Report - COFAIL
L
Double
Storage
Alarm Report
< P51 Error code - Double
S52 Storage

®ICST ID - 0001
Wait in place

P41
.

Command Request
(Specify new shelf) S42
No From, T«
CST_ID - 0001

6.7ZEmpty Retrieval
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WCS SHC
Command Request P4l -
< S49 Command Request
Ack.
< P61 Command Status
S62 > Report - QUEUED
Shuttle Start
Moving
< P61 Command Status
S62 Report - CSTART
P
Empty
Retrieval Alarm Report
P51 Error code - Empty
< Retrieval
Sh2

PICST_ID - 0002

44



A
MIRIE AUTOMATION CORPORATION

USRS ERAE SHC with WCS Communication Spec Using gRPC
6.8Change Layer
WCS SHC
ChangelLayerReq. P83 >
< S84 ChangelLayerResp.
P85
INIT
-
S86 >
P85 SC
< PROC StartMove
— ™ SC Arrival
Py ALWA L fiter
| S86 WaitingAddr
Lifter >
Arrival P91 >
SourcelLayer S92 sSC
1<
P85 StayInLft
ILFT
3 >
S86
g
Lifter P91 >
Ar_rival 592 SCIn
Desti.Layer (= Warehouse
P85 Alread
Je—comT ready
S86

fhiat © Ef%HY P85 AT &ENE Ry CMPT
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6.9Cancel Change Layer

WCS SHC

ChangelLayerReq. P83

S84 ChangelLayerResp.

P85
INIT
S86
P85 SC
PROC StartMove
S86

SC Arrival

ALWA Lfiter

- S86 WaitingAddr
Lifter g

Arrival P91

SourcelLayer S92

Before SC
Move In Lft
Cancel P89

Change Layer >
S90
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6.10 Block Unavailable Shelf

WCS SHC

Shuttle
Positioning
Fail

P95 Block Shelf Report

S96
Block Shelf Resp. >

WCS Block
The Shelf
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6.11 Vehicle Status Change

WCS SHC

Shuttle Status
or Locted
Layer Change

P§7 Vehicle Info Report

I \
S68
Vehicle Info Reponse >
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6.12 Repair Door Inter Lock Removal

WCS

Repair Door Interlock
Removal Request

Repair Door Interlock
Removal Status Report Ack.

Repair Door Interlock
Status Change

SHC
P21 |
S22 Repair Door Interlock
_

Removal Request Ack.
After all available

Shuttle returns |

P25 Repair Door Interlock
€ Removal Status Report
526
|
P29
S30 Repair Door Interlock

€ I Status Change Ack.
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6.13 Repair Door Resume

WCS SHC
Repair Door Interlock P21 |

Removal Request >
< 522 Repair Door Interlock

Removal Request Ack.

Before Repair
Door Open

P23 Repair Door Interlock
_ > Removal Cancel Request
Repair Door Interlock S24

Removal Cancel Ack. ‘

After Repair Door
Interlock Recover

Repair Door Interlock P29
Status Change >
Repair Door Interlock

l‘ 1  Status Change Ack.
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6.14 Repair Door Removal Cancel

WCS SHC
Repair Door Interlock P21 |

Removal Request >
< 522 Repair Door Interlock

Removal Request Ack.

Before Repair

Door Open
P23 Repair Door Interlock
_ < Removal Cancel Request
Repair Door Interlock 824
Removal Cancel Ack.
Repair Door Interlock P29

Status Change \
S30 Repair Door Interlock

< Status Change Ack.
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6.15 Repair Door Interlock Removal Fail

WCS SHC
Repair Door Interlock P21 I
Removal Request
S22 Repair Door Interlock
D E— Removal Request Ack.
SHC fail to call
| back all vehicle
P25 Repair Door Interlock
] <€ Removal Status Report
Repair Door Interlock 526
Removal Status Report Ack. >
After trouble
|
shoot
Repair Door Interlock P29
 EEE——
Status Change S30 Repair Door Interlock
I‘( Status Change Ack.
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6.16 Update Shelf State
WCS SHC

P77

Update Shelf State |_>

—>I8 | Update shelf State

Acknowledge
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6.17 Emergency Stop/Pause

WCS SHC
Request SC Emergency 9045
Stop/Pause
9046
€
9017

55
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Request SC Emergency
Stop/Pause Acknowledge

Status Change Report



ﬁgﬁgﬁg;ﬁgﬁ SHC with WCS Communication Spec Using gRPC

6.18 Fire Door Handoff

WCS SHC
9031 Fire Door Request
Fire Door Request 9032
Acknowledge >
Fire Door Status 9033
Change Report >
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6.19 Query Fire Door Status Request

WCS SHC

9035 Query Fire Door Status
<€ Request
Query Fire Door 9036
Status Request >
Acknowledge
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6.20 Traffic Rail Control and Handle Off

WCs SHC
9131 Traffic Rail interlock
request
Traffic Rail Interlock 9132
request Acknowledge >
9133

Traffic Rail Status
Change Report
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6.21 Query Traffic Rail Status Request

WCS SHC

9135 Query Traffic Rail Status
Request

Query Traffic Rail 9136
Status Request 1
Acknowledge
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