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Project 1 Policies

* Log block#:3~8
e #define NUM_LOGBLK 3

* Modify only ftl.c and ftl.h

* Two files above are the only source files submitted
* Do not program or erase Block #0

* You may use spare area(include/jasmine.h)
* VBLKS_PER_BANK ~ SPARE_VBLKS_PER_BANK-1

* If host tries to read data from not programmed
pages, data should be zeros
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Project 1 Policies

* Due date : 5/1 or 3 23:59:59 (Thu)
e Source code in OpenSSD ftl available

* Implement ftl_open, ftl _read, ftl_write, ftl_isr,
ftl_flush I DON'T KNOW WHO YOU

* For ‘Copy’ ARE
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Project 1 Policies

* mailto : joohyungpark@csl.skku.edu

* Filename format: group_num.zip

* |t should include three files, ftl.c, ftl.h, README.pdf

* | like a simple, neat, clean, graphical, understandable
and short README file including explanation on your
own data structures and functions

* 20% credit degradation per each day from the due
date

* No performance competition
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Comments

 Read

* Where the data is in data block or log block
* Data->Log block mapping

* Write

e Similar process with that of page mapping for logging
* Mechanism for allocating new block
* Free list, bitmap

 Many metadata should be managed by each log block,
and each bank
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Comments

* Garbage Collection

e Switch merge is a special case of partial merge
* There are two cases when GC occurs

* No pages in a log block
* No available log block

. tsnfleﬁt a block as a victim block when it has minimum valid copy of log
ocks

* Log -> Data block mapping
» Keep track of valid pages of each log block

 References

* Flash Translation Layers |l presentation by Prof. Kim

e J. Kim, J. M. Kim, S. Noh, S. L. Min, and Y. Cho, "A Space-
efficient Flash Translation Layer for CompactFlash Systems,"

IEEE Transactions on Consumer Electronics, Vol. 48, No. 2,
pp.366-375, 2002.
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http://csl.skku.edu/uploads/ICE3028S11/logblock-tce02.pdf

Advice for implementation

e ftl_open
* Read the metadata from NAND flash
e Erase all blocks
* |nitialize variable

e ftl_isr
e Switch new block for writes or erase

e ftl_flush
 Flush metadata to NAND

e ETC
* Step by Step: Writes for one block -> Switch Merge -> GC
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FTL_TEST



ftl_test

* Test 8 I/0 patterns right after your ftl opened
* Internal 1/0O using device resources, not from host

e Data comparison across read after write operations
e 8 PASS/FAIL results

* Your ftl code will be compiled on your ftl
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8 Test 1/0O Patterns of ftl_test

 Oth : Several R/W, zero read on non-written pages
e 15t: [SW-SR]s

e 2nd : SWs-SRs

e 3rd: Similar with 15t one

o 4th : Similar with 3™ one

e 5th : SWs-RWs-Rs

6t : Partial page RWs-RRs(hard to pass)

o 7th : Similar with 5th
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Activation of ftl _test

 Download ftl test.zip
* Unzip it into the ftl_xxx folder
e Add ftl_test.c to ‘SRCS=’in build_gnu/Makefile

 Edit include/jasmine.h
e ##define OPTION_FTL_TEST 1
e ##define OPTION_UART_DEBUG 1

 Edit ftl_xxx/ftl.h

« #define FTL_TEST ADDR (LAST BUF_ADDR +
LAST BUF_BYTES)

» #define FTL_TEST BYTES (4 * 1024 * 1024) // 4MB
+ #define DRAM_BYTES_OTHER (... + FTL_TEST BYTES)
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http://csl.skku.edu/uploads/ICE3028S14/ftl_test.zip

Results of ftl_test

Welcome to OpenSSD
do format

Total FTL DRAM metadata size:

VBLKS_PER_BANK: 2076
LBLKS_PER_BANK: 1904
META_BLKS_PER_BANK: 32
format complete
end format

DBG>
ERR>
ERR>
DBG>
DBG>
DBG>
DBG>
DBG>
DBG>
DBG>

DBG>
DBG>
DBG>
DBG>
DBG>
DBG>

DBG>

ICE3028: Embedded Systems Design (Spring 2016) — Jin-Soo Kim (jinsookim @skku.edu)

_TestCasel0

Start

Data Miscomparel

_TestCase00
_TestCase0ll
_TestCasell
_TestCase02
_TestCase02
_TestCase03
_TestCase03
_TestCase04

_TestCase04
_TestCase05
_TestCase05
_TestCase06

_TestCase06
_TestCase07

_TestCase07

Failed
Start
End
Start
End
Start
End
Start

End
Start
End
Start

End
Start

End

nReadValue

nStartLPN

nStartLPN

nStartLPN

nStartLPN

nStartLPN

13093 KB

oxFFFFFFff

0x0,

0x0,

0x0,

0x0,

0x0,

NnNumLPNs

NnNumLPNs

NnNumLPNs

NnNumLPNs

NnNumLPNs

0x2800

0x2800

0x2800

0x2800

0x2800



Bonus Point

* Power off Recovery
* Exploit ftl_flush()

* Check file remaining in Jasmin after power off/on of
both the board and the host

e Run-time Bad Block Process

* Exploit FIRQ_BADBLK_L/H and ftl interrupt service
routine

* Scan_list tweak code will be provided
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Any Question?
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