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Abstract This paper describes design and implementation experience of SAS-G2S slotmachine
accounting protocol middleware system that converts the legacy binary format SAS (Slot Accounting
System) protocol with servers with recent standards G2S protocol. The paper examines the difference
of two protocols such as link control, message format, and parameters. The converter architecture uses
bridge and connector patterns and implemented in C++ and Python mixed language on Linux
environment. The prototype system uses a 1GMHz-512MB linux machine and has passed Korean official
protocol compatibility and performance test in 2015.
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Table 1 Core functions of slot accounting protocols

Communication Manage Communication  State
between an EGM and a Host.

Fund transfer fund from and to a EGM

Transfer and host (or Player Account).

Moterin tracking Meter values in an EGM

g about Accounting.

Event manage Events generated in an

Handle EGM.

Player .

Tracking Track a Player playing a game.
. henticati fi
Authentication system authentication or a

Regulator.

SAS7IHE Al 2~glE A el AlYw Al Abo]d
SMIB(Smart Interface Board)@}E <¢1E]#H o] ~
FAE AHE (Fig. Dste] SMIBoF A= 2l Ab
olof = ¥ 3 SAS ZRZEFS o] g&sx %, SMIB
o} Au|Atolel= SMIB A ZAbo] w
IREFS olgdle] SMIBA|ZAFS] oj&A 2

2

FTeAdo] EAZE k. Wi FH AHol® G2S
T2EFE (Fig. 2)2 JHY 35S T&32=
Al ALl o] & §lo] Alxadl b ghuhe] EFE 2
ZEZZ 5 & Utk

ol gt FHex B stal, e Aol =
71Eo] ARE SAS7|HE Al ~H SAS AdH

e G/ 4 ddeR LA A3
g 1 BN B

X
=

E = ZII 9»1\*‘11_;
20 BobgA] To] MEE oA sha Uk
o oE=EoA olyd w3y FAE s AsH]
Qg weto g 7]FEo SAS TREFY A E
ZEZFQ G2SE WEste FAE HAAsta 74
stk 1¥l 2004 H= wpep o] JpA| = o
S olgd 7]Fel SAS AdHAe] AAEA
AEm Alde e wA glo] G2S 714ke] Al 2~E]
S TEL AEE 8T 5 Jda, BEH
71ZF st ZHA =9 HAAQl G2S HAluAE

7bs 8HAl
AT,

sho] 744 9]

Host SMIB EGM

Fig. 1 Using a SMIB, Routine Network
Based SAS

G2S Host

—
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Table 2 G2S message format

G2S_body

<gZsMessage>
<g2sBody>
<anyClass>
<anyCommand />
</anyClass>
<anyClass>
<anyCommand />
</anyClass>
</g2sBody>
</g2sMessage>

G2S_ack

<g2sMessage>
<g2sAck />
</g2sMessage>
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Table 3 Comparison SAS and G2S protocols

Category SAS G2S
transport RS-232 Internet protocol
architecture Master-Slave Peer to Peer
Polling Asynchronous
.server Requires a SMIB  Directly Support
interface
player EGM itself with
peripheral Connect to SMIB GDS
message .
encoding Binary XML
reliable . ..
delivery Implied Ack Explicit Ack

:17P0ng7:
|——ticket issue exception—|
:1fget ticket mformation—:

|—ticket information——P, I
l !

ticket issue event—b:
[———lssue ticket———

f —
|17|ssue ticket ack

Fig. 5 Protocol Comparison G2S and SAS
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Table 4 Comparison SAS Exception and G2S
Event

SAS Exception

G2S Event
G2S Event Code +
MeterInfo(Op) +
TransactionInfo(Op) +
StatusInfo(Op)
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Table 5 Input, output message format for modules

Input Output
Module Input format Output format
SAS SAS Bin SAS-like Json
Engine Message ary Mesasge
SAS-like G25-like
Converter Message Json Message Json
G2S G2S-like G2S M
Engine Message Json Message
3.1 SAS oz

=% A ZREF
Table 6° HAIEE Biol 2 SASS] HAA 59
e 71

_}’:
Nse FAssa glon, SAS ZrEZ 4

Asjo] AdHAS Ao, RUEHs L, =& 7
HEH He|X28Ee] FHo WEols At

Table 6 Function List of the SAS Engine

SAS Engine for SAS Protocol Link
Loop Break Condition

Wake-up Mode

Polling

Inter-byte time, No-Response time
Implied Ack

Re-transmit(3-Times)
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Table 7 Example of Decoding Binary SAS

Message to Json

Json Format SAS
Message

Binary Format
SAS Message

"lockTimeout”: 0,
"lockCode”: 255,
"command”: 116,
"address”: 1,

"type”: "SAS_longPoll”,
"transferCondition”: {

0x01 0x74 OxFF

"transferFromGamingMachineO

0x00 k" 0,
0x00 0x00 Ox1A ‘ o
0xF9 OtranSferToGammgMachmeOk :
"bonusAwardToGamingMachine
Ook”: 0,
"transfer ToPrinterOk”:
0
}
)
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Fig. 9 G2S Engine Structure
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Table 8 Resource usage according to time

CPU Memory
idle 379% 42MB
message process 30733% 42NMB
busy state 70780% 42MB

after 24Hours
idle 379% 61MB
message process 30733% 61MB
busy state 70780% 61MB
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