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ABSTRACT

Nowadays there are prevailing products from embedded systems. They cover so many
facilities in our living environment such as cellular phones which we carry all day long, the
internet phone, the mobile GPS, video players and TV game players. Among those facilities,
their function of software updating is not so easy and automatic. Plus, when people think a
product as a commodity, they think it is consumable. This character of short life-cycle pushes
vendors to shorten their development period. If an embedded system can be hot-swapped
remotely, it will in some degree satisfy vendors as well as users, because vendors can update
their products after delivery whenever potential bugs revealed or additional functions
developed, and therefore users gain the benefits of stability and selectable of software
modules. In this paper, we propose an on-line hot-swap system architecture. We modulize all
the software including system software and applications in our prototype, called HS’. The
functions of on-line configuration are supported on a remote configuration PC running
HS-Console. Users use the visual interface provided by the HS-Console to manipulate the
operations such as updating, adding, deleting and migrating modules. With the features,
embedded systems not only have the advantages of dynamic maintenance, software reuse and
optimized efficiency, but also load balance and fault tolerance when we deploy a group of
embedded systems to work together and dynamically dispatch or retreat software modules to
the right system in the right time. The overall processing power and memory resource are
therefore optimized. Software modules are kernel modules and application modules, while the
two are treated no differences in HS’. We will describe, in this paper, the design philosophy of
HS’, and then explain each module by focusing the working mechanism and the specialties it

have.
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ERES buc RO SR U e D N L ’°fﬁ“5‘}aﬁl _FpY NetDMA ?”ﬁ; ey }?F’,[HJ,@‘I
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Zequli o BVRAL > TG TR SR AR | %ar
I*@ﬁia '(Command Proxy module)
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ﬁﬁ‘ lﬁﬁ'f' F A R R PTIRTE R ORI B ) PRSI R
ifﬁ s = Eﬂi@mﬁ"@fﬁ}{”“ﬁ ['p**ﬁ Fiv HS-Console %E#\ > HS-Console F7
il _'“Jiﬁn g ’Command proxy F1 T |7f*~ﬁf{”"?}$i{¢1ﬂﬂj |‘ﬁ“l J’f' ][—Iamﬂféﬁj}m AR
Ao BT REIRY A L a«v[ﬁwb@ﬂ TCP/IP o3& > i'T @Hwﬁfﬂf A T B 'J%W'_‘WE\
i a5t T E*}F‘F'%%%” El A s SR [ o q\%\' ’* £ HS-Console ffi [H i1 E 15
= 'J‘?FF‘[J*% IPC_port » 7" <“IfiV IPC_port ELJI:FEL[FH' RN 'J‘?F?‘[ [EE = W
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CMD DATA

*read memory *address , length

"write memory *address , data

*memory allocate size

=write flash *address , data

=erase flash *null

=Call(activate module) =address

*get port table =null

*free precossId =processld

*add PCB *PCB address

*enter safepoint =prcoessId

exit safepoint *processld

W'J v : Command Proxy Ff &/ TF‘,?Q
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@ Source->Object
Object->Executable
@alloca’re memory for upload _
% .
1 o 2
HS=Corsole memory address @ E Hs

Relocate Task_A
Object->Executable

N

@ upload exec image 1

Y

@ activate module

@ create & init PCB

BH BTG Task-A F0EA[E

New Scheduler Old Scheduler

Task Manager Timer interrupt

B — ¢ R (Schedulen) i fugh (it A

109



%"’ig%lﬂ 27 =& 37P4H (Journal of Computers, Vol.17, No.4, January 2007 )
3.2 LRI

FE | OLAT (RL P50 > o AERRT ) P Y (5 AR A
o 2 RIRLPET R L AR Pdtt’*}i[ﬁn.—:— LIPCIJJ%%@;I;?%#B@— W o R ERTE
pu—ﬁ;ﬁ?ﬂ Flw il»pj}iggj/ “J%;TVCPU BT m@ﬂ ;J/:E‘}@El i "’_I% {i'iﬁ i
R (T TR Ehﬂ\?ﬂﬁ?ﬁr’ ’ilﬂd[aﬁﬂﬁéﬂf’pﬂ ficie % qam ~ BT
P B T SR [OD (E3E » F1 SR T (PO~ i R AT
AURELE > ™ ff 2 JHS-Console = Hs2 e o PR [ - R [ P S R
Z//LI

(1) Task Manager <35tk HS-Console fUfelsf 2 2 S R Plu 4501 = Task Queue
It

(2) El},—k_ ﬁ’E'UEﬁF'E (Timel‘)F M@E'i Ejjz s F}}ﬁ/ﬂﬁrﬂ;@i;ﬁﬁ%ﬂa& «r.(IPC)

) IPCﬂﬁ’%’fﬁU@“’«fz‘ FEPRTARER — (WP TR UL

(4) VPP BRI A B PR AR » AR s s
() FHEORRT ﬁ:ﬁ‘”j”*l UTHEY IPC_port » o EEHTE  42 I b‘}vr%ﬁ%%?

E 5] °

O il e W e L R e R e N B i L
(7) FruRRAR Y IJ“féTE ZE1-3 IPC_port ﬂ% » = EJF\/,HJ_HJ‘EF[ YRR (B
(8) 3pj#[! Task Manager = £ ¢ |[FUEFT-AR8I5E -

3.3 LI EFE

(1) Task-B safepoint request

>

(2) Task-B safepoint grant

HS-Console (3) Task-B PCB & module request

7
(6 ) memory address

f? ' Modify PCB & <
” module i image (8) upload Task-B module & PCB

@ resume module
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