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An Examination on A Non-volatile Main Memory System
for EnablingBattery-less Systems

OHMURA RENY® UcHIKADO YUKI!'P)

Abstract: This paper illustrates a study to achieve a useful computer system that can recover the running
state with no battery unit between unpredictable power failures of unstable power supply . This study
assumes the usage of fast non-volatile memories as the system’s main memory for decreasing overhead and
takes an approach to store and recover the consistent state of system components consisting of the CPU,
main memory and peripheral devices. First, the requirements to store and recover the system consistent state
are illustrated based on the analogy of consistency of distributed (message-passing) systems. The methods
to satisfy the requirements with the modification of the device driver and operating system are described.
Evaluations with practical applications showed that the software-based methods have at most 0.2% or 0.5%
overhead and store of running state can be done with low overhead. Additionally, a hardware support to
reduce overhead still more, which is our work in progress, is illustrated.
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Fig. 1 Schema of state recovery on existing studies
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1: void write(void* request){

2: if(idle == get_device_state()){
3: DEV_ACCESS_START() ;

4: tell_device_request(request);
5: DEV_REQUEST_SAVE(request_log,request) ;
6: DEV_ACCESS_ENDQ) ;

7:  Yelse{

8: lock(request_queue) ;

9: enqueue (request_queue,request) ;
10: request_count++;

11: unlock(request_queue) ;

12: %}

13:}

14:void read(void* return_buf){
15: lock(event_buf);
16: while('event_buf_count){

17: unlock(event_buf);
18: sleep(read_wait);
19: lock(event_buf);
20: }

21: memcpy(return_buf,event_buf);
22: event_buf_count--;

23: unlock(event_buf);

24:}

25:void ioctl(void* new_state){
26: dev_state = *new_state;

27: device_state_change(new_state);

28:}

29:void interrupt(){

30: do{

31: if (request_done & interrupt_reason()){
32: ISR_STATE_SAVEQ) ;

33: post_processing_for_request();

34: ISR_STATE_DISCARD();

35: DEV_REQUEST_DISCARD (request_log) ;
36: lock(request_queue) ;

37: if (request_count){

38: request = dequeue(request_queue);
39: DEV_ACCESS_START() ;

40: tell_device_request(request);

41: request_count--;

42: DEV_REQUEST_SAVE (request_log,request) ;
43: DEV_ACCESS_END() ;

44: }

45: unlock(request_queue) ;

46: }

47: if (event_arose & interrupt_reason()){
48: ISR_STATE_SAVEQ) ;

49: lock(event_buf);

50: data = get(event_buf);

51: post_processing_for_event (&data) ;
52: event_buf_count++;

53: ISR_STATE_DISCARD();

54: unlock(event_buf);

55: if (someone_is(read_wait))

56: wakeup(read_wait) ;

57: ¥

58: Jwhile(interrupt_reason());

59:}

10 TR RARTARa— Rl
Fig. 10 An example code of modified device driver
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HWLTWS., L, @CY7 =T TOEETHHT-
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TOFEMICBWT, EEITHEIC TRER AT D TR
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By MM oA E EREICEEEL, ERECEoON
REKR S LH0HE) 21795 L5123 5.
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3.2 ¥FrylaidE—KRYE

O AEEFIATAD LS, CPUILIEF ¥ v v a2 DE—
R & Hl# 3 25 & LT, STA(Start Atomic operation)
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Atomic Operation €— KOEE, F v v ¥ 2 dF OEHE)
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DA Ly NICEREL 5 X 5FRERHDH. 2072
», ALy RIDBIZF ¥ v 20T — REEHTH &
DML S. BUE, ZhOOHHEEZEL, REETY

(©2012 Information Processing Society of Japan

Vol.2012-UBI-34 No.6
2012/5/17

AR— M CPU OREEIT-o TV 5.
4. BHYIC

ARETIE, 2WEMEFAND Z &2, REEREBRT
ThHa—HPICA ML RAZHEZFICEBET 2B 2T 4
ZHEL, VAT ARREOERUIMICE LRIz W
T, EIRGIFRORIEL @SHIRATE BT 2 AT A
D LN B EHLIZ OV TR A=,

ARFFENIAEA— 3~y R{ED T8, FEFLED FeRAM X°
MRAM 72 & O @7 AR A€ U CRER SN D 2 L &0
L L, VAT LEHEKT S CPU, I, BT A
AZDOWT B a2 R 2RO RAFE1E 0 %217 © Fik
IZOWTHRTZ, FF, Avb—T« Ry VI VAT A
DT Fa = BENND B O 72D O ERFIHIZ
ONWTIHR, IR =T 4 VT VAT ABLOT A AR
T A NOSEEIN L > CTERFHEE EHT 5 FIEIC OV TR
~7.

Fi, BERMFTHALINN— R = T7IZ LB KR— RC
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