USB AZax9 a4 2¢& 94T Alavt 1 533

USB 4444 xgHde FHe A%
Al 1v} #H
(Sigma Hub for Efficiently Integrating USB Storages)

3o g’ o e’ - s

(O-Hoon Choi) {(Jung-Eun Lim)  (Hong-Seok Na)  (Doo-Kwon Baik)

£ 9 USB AAAAEe wtxeAd des A% &3 dig 7le 2 wel, &3 AFFLE AT
e Aoz Yaslz gk weld 2R ARETte] AuHoez 2L 7|E USB AFEAE 7]
AU, agFeE AMgatA] gerh B =RdME vxa AP &30 g, 4o USB ARZXE
USB 3|HE B3le] O3 slo] AMEAZL HREAA =28F 9o AFIN2R ALY + e APE
USB 3|H¢l Alav} 3]E(Sigma Hub)E ASratch A¢td Alzanl siBE v USB ARAXNE vd
38l7] 9% BE] BEZA Alart SEE8(Sigma Controller)& X e}, Alavt FZEEZE USB A
A3 5% ¢neEL Sl ERAAL Aot =83 vl HAAX A& sHesh wch

719 = vz #a, USB ARER], 7P AFRR, ZREF, USB &E

Abstract With technological advances for storage volume size of a semiconductor memory, USB
storage is made as products to support a high capacity storage. Hereby, consumers discard pint-sized
USB storages which they already had, or do not use them efficiently. To integrate and unify these
pint-sized USB storages as one big USB storage, we proposed Sigma Hub. It can be grouping multiple
USB storages, which have each different volume size of memory storage, as logical unity Storage
through USB Hub. The proposed Sigma Hub includes Sigma Controller as a core management module
to unify the multiple USB storages in transaction level layer. Sigma controller can efficiently control
transaction packet in Sigma Hub through a USB Storage-Integration algorithms which ensure an
integrity for data read and write processes. Consequently, Sigma Hub enables the use of USB storage
that is logical unity.
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Function Descript_Integrator (Request_Signal, USB_Storage[]) {
If (Request_Signal = Get_Integrated_Descript) then
Call Get_Descript (USB_Storage(]);
Call Add_Descript (USB_Storage(]);
Call Address_Manager (New_USB_Storage),
Else If (Request_Signal = Compare_Descript) then
Call Compare_Descrip( );
IF (Compare_Descript () == 0) then
Call Address_Manager (OLD_USB_Storage);
Call Address_Control_Manager( Update_Tuple_in_FILELOG);
USB_Descript = New_USB_Descript;
End If
End If
Store in Address_Log Memory(USB_Descript);
Store in Address_Log Memory(Integrated_Descript);
Send_Result_to_Host_Controller(/ntegrated_Descript);
}
Function Compare_Descript () {
IF (USB_Storage[] =! USB_Storage ALM]]) then
Access_Value = 0
Else Access_Value = 1

}
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Tuple: Port No Port Local Access
(address, sequence) No. Address Order
P1(0000010,2) Port 1 | 0000010 2™
P2(00000012,1) Port 2 | 0000001, 1*
P3(0000100,4) Port 3 | 0000100, 4°
P4(0000011;,3) Port 4 | 0000011¢ 31
Px(11111112,126) | Port x | 1111111y 126"
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Function Address_Manager (USB_Storage) |
Call Transaction_Checker (Port_Number(]),
If (USB_Storage == New_USB_Storage) &&
(Transaction_Checker == USB_INSERT) then
Call Allocate_Tuple (Port_Number, New_Tuple);
Call Access_Conirol_Manager (Insert_Tuple_in_FILELOG),

Hse if (USB_Storage == OLD_USB_Storage) &&
(Transaction_Checker == USB_INSERT) then

Call Aliocate_Tuple (Port_Number, OLD_Tuple);

Call Access_Control_Manager (/nsert_Tuple_in_FILELOG),

Else If (USB_Storage == OLD_USB_Storage) &&
(Transaction_Checker == USB_EXTRACT) then
Call Free_Tuple(Port_Number),
Call Access_Control_Manager (Delete_Tuple_in _FILELOGY,
Else Nothing
End If
}
Function Allocate_Tuple (Port_Number, Tuple_Value) |
If (Tuple_Value == OLD) then
Recover Local Address, Access Order in Temporary Memory
Set Tuple(Port_Number, Local_Address, Access_Order);
Else
Get Empty_Local_Address( );
Get Access_Order( );
Set Tuple(Port_Number, Local_Address, Access_Order),
}
Function Free_Tuple (Port_Number) {
Store element in Temporary Memory and Deletc in Tuple;

}
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Function Address_Control_Manager (Value) {
If (value==USB_OVER) then
Set Link_Structure
Set Previous_Related_Port_Number = Port_Number
Set Next_Related Port Number = Next_Port_Number
If (value==USB_IN) then
if ( Previous_Related_Port_Number == Port_Number) &&
Set Next_Related_Port_Number == Next_Port_Number) then
Do read separated file;
else
Do Not read a separated file;
If (value==Insert_tuple_in_FILELOG) then
Set Link_Structure;
If (value==Update_tuple_in_FILELOG) then
Update( );
If (value==Delete_tuple_in_FILELOG) then
Delete Link_Structure; // Linker mismatched

}
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Function Transaction_Checker (USB_Storage) {
Get Packet ();
If (Packet == SETUP) then
Call Descript_Integrator;
Return USB_INSERT
If (Packet == NAK) then
Call Descript_Integrator;
Return USB_Extract
If (Packet == IN) then
Call Address_Control_Manager(USB_IN);
If (Packet == OUT) then
Call Address_Control_Manager(USB_OUT);
If (Packet == STALL) then
Call Address_Control_Manage USB_OVER);
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