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MAEZRTATERR 2 G4+ BRBEEGRE, ATERTEF
BREBRGBNTH., RFERXZLEZRNTHMRT AR FTIER %+ BHK
BHRY, LZRLPLThREEBHLZF A A, AERKR TN FHE
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HEREHEEL, AMERAT—HBEIREREEZFE,

B A BRI TH

A 3A-3C ME T B 2 98+ FRIEAZ G KR4, B 3A it A
A2 BRBRULEFPXETRFBEFHR 204 ERAGHRAREE
5| FZ BN FE 32 300. %A logxyz TR 302 498 ek L
¥ f HEMEB S BB IFAESR 204. W logxyz A 69 B EiLRE T BHA
RGBSR 308 B AR AR XK 310, 312, 314, X THME
R3% 310, 312. 314 # KAt seiit 6943 B i g BiE S48 204 M
logxyz T 5 302 Ak, FHAAMAEM T logxyz 69 THIE 306 F.

B 3B #Hid AW 2 A BRI T XETAMBRGHER 210 ¢
BAEGH 39 320, G FARAGERFEAGH T, GBSkt FH75
F. AEWISFWBEEE, AAZRGAHR 210 7 A T logxyz 69 7THKAE
306. @it AT T logxyz #9LEAE 306 4935 IF) F dk & 6 54 28 X 3K
T8, HHBREGME 210 RELRY TALAME 308 T4 4B KK
310, 312. 314. FiHRE 69443 K808 b U487 ) DR,

B 3C #HEALAR 2 HEABRRELTXEZ TR BRIMEL 212 4
BAWFE =34 340, A EHTIFHBRPE, L BRBALR 212 RAFF
AR AT logxyz #97043E 306 (RLA 3B) k|2 L4 logxyz-buffer
Bth X, RHBEREYG TALAMSE 308 ¥ 644448 X% 310. 312. 314
B A B, XA E/proc X ARG TAIE, H4EH/proc/logxyz-buffer 344
el A, B PAT R S B SR MITIR logxyz T8 302 (ALHE 3A)
R ERF BB, £ Linux ALY, ¥4

cp /proc/logxyz-buffer /home/test/log.buf
ik B A AN %) /home/test B X ¥ 494 3 log.buf 8§ LHFF.

ikt 5 logxyz TR —RAEA & B E9A B E A T L5 XM log.buf
HHE.

REALERMZ#RALBA—FHBELR, RERLABRBPTHEZ
%100 (A LHE 1) ¥ RARKRT LR EFF T RRER TR,
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A T8t S HBRIG T ENE L

B4 #BERBERELVERGIGATERAEB I HEZETERERGA
AHBZERIE T BEIFEGTENARG., TEMALR 400 E Lk
HHEA02. THME 404, ARBERGE 408 FE) —ANaN/E (1/0)
#0410, FTAXERHEHEARER 412 Lk, TAME 404 QRN
%4 406 Fait WA A 414, T4 B 404 R H XM AMHE (Hlde RAM) ,
HOE—HOETH 2HALBIRENE FBRIGTEGEE, A%
P, SRR 414 03568 2 HERG T, HAHE 4 F et iz
Falda G THBAEE, HHVAAR 414 B THOIEERER G 406 ¥, 4
H—AThl, REHE 402 BE T x86 4k % 45445 Intel LEE, RBK AL
406 & Linux #4t £ 4.

RER 402 PATH EME 4% 400 695+ FAede bl shth, FHELOIEE L
FRAEFEF, LEH 402 TEHEENERLHE CFMEES) , KT
AFEATE SR ERBBEEF R LRI, A HE IHRTRLES
Hohth. LESH 402 #E HRPIT—ARE N ENAER, CHEHFNRAER
414, E—FHGIF, BB 02 BT ERE 2 QAR THEHTENE

/O 312 410 T L35/ T AR (i desh3RiR & 416 ) RRfE & 094E
TR %, Sh¥RiRE 416 7T MG IS, CHEEFEAE. 4.
SAR. ATPPAL. LB, AANF. HEMARL 400 TR ELHBEE
i# (RTE) Sh@FEIERTARSANLCHIN, FHRBEEE
W R A BEERE, HENRSEF. FEIRS (RTH) T
B3 M (LAN) . J73& M (WAN) . ABER. fF/XEHN.

1/O 410 410 ALK AR G 400 F4EFF N BH o K4 418 42
REE (Flo2FHR4IME) , MEFMEE 418 Wi A KA
& (#ide, I CD-ROM & (AT ) 4 CD-ROM B3 ) . T FEMNA
% 400 TTAAMFANLE MM AMRE (ATE) BEEE, FTEAH
RE 418 T EFLEARAMHIRE (DASD) (HlleARKE) . AL
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ERHE, AFEHBIIALKBEZRE.

HAREBEHNE 408 AELESE 402 FRIHRER (AFH),
) R T AT R 6918 BN A1 38 404 Fo/ BB it VO 39 410 BB 4@
B 402, RELTHRBEGRAMBEHE 408 TEAHLBEA, 22K
MBHARAARELER, EERT, GARBEH S 408 RN thehF
WG RIFTHYG T HAER 402. TAMB 404 /3 VO 420 410 48 £ 5
e,

FLig M, THME 404 &R obEZ 04 AT B & BT A AU 64 BT AT 35
. Hldm, TEAMARR 414 FoRAE R 4 406 09 X H S TRMBI| 4
BREHA (KTH) P, ATAES 402 P47, REC 4 THAMAR
AAEAREE ChoBRES 418) £, b, REFTFH 8T ENE
Fa14 BETEREAG 406 MR GHMALEY, AR ZEMK, A4
B 404 TOARTLARE G AAMLE.

VO #10 410 #4nE0 AHFAAT ER Ft EARA R 5T FALA
% 400 @15, REE 4 FHEQGTENRL 400 REOSEN T LFH 402
RN BRGER 412, 2R EAEM, AR TRFREATEA $AL
BRPEZINRGCERGTTENAG., R0, REAAELR 412 BHAH
Bk, %588, RRALTENA XOIRK T LI NEGELT 6G4E4T
EBRERIALTAN,

HRERL AT ENE L 400 HlmZAAGTEM, R, RARRHEAR
ARKEER, REARYFEARETRFREN TEMTENEASL, FF
B ENAZGRERNER P A ERELREANA P 64i%&, #4635,

AFE, TEARKBTEEATE 4 A7 643t AR % 400 Bk % A48
BRI MR, HeRhHiE T AEBRLTHELE. FFERME 4/
Bl T EALR G 400 6 K2 K k442,

FTERAREE, REARPOS (HFHes) £RLEATHITEMN
RAs ETX P #ATHE, R, RMUSHEAARKER, KL GMH
RBUEARAF USRI SH, FALALATRERBEA, ALRE
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% PR RBATPTIE LA 6945 5 ARBBAR G BAR R R, 55 RBBARE TH)
EFETIRRER GBIR (iR & fo CD-ROM ) AR Hr £ A ah 34k (3F
4o, CFARBE/BGEFPEBEHESL) .

Bt, KEXALFT —FA FHREXERTERRAEG T &, 03
Rt FATEARBERB T HMARL 400 ¥, PR KRAEHEMEL
400 ARLESRBIITA TERMA G KA RBRZIERERE A BHE KL
#Z,

AL R T AB QLIEAF s (Flim—ARENHENERF Z o) F,
i ) o B o LA 31 AU A RAR. AR 36130 A TREARL A
Re )R E AT ENTRBEAF KRB LR, FTAG S TROIESITH
MAEGH—HS, REELRBEE,

ssh, TARBARPITERALANEAONETRNGE) —NEAFF
5, FAHROENETITHE S —NMNKBEF.

B THRB T XEREGAEE., ERBERLXAMAHEILT,
BEMNTRXEMAGTEBRITR (RPE) GTIKR. o, AXEHH
¥, TUAARRRAPISTTR, AETABNw, BRIERTR. AL
4k T ARARARLIA S RAF) B KT W R 6 R A —E 4,

REXETBETHTHE LT KERH LY, 1283 TFTR4R
BERAR RS S BAPAEREANR. Bf, RARKELECSE
ARE PR IEGHAFFTCR A G XS AR,

i3

Memsave.patch X5

VAT A4 ( memsave.patch ) =3I T AL 0 &4 5 T14& 7 4437 B4 Bk
o, FAS T RdEE B ERERT B AGMAED, A AF Linux
AEWNEENAR G FE2MBMER, AFREEH FHARGIETHH
REREHE, —BXEEH T, ZERBEGAZTKTRE B $EH. s
REBR/OTERALAFARGARBHAAN TR RRABTGHRE
. —ERATRIEEH | §, THA ERFARRIRA L,
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linux-patch-hari/arch/i386/Kconfig
linux-patch-hari/arch/i386/kernel/Makefile
linux-patch-hari/arch/i386/kerne/mdummy.c
linux-patch-hari/arch/i386/kernel/memsave.c
linux-patch-hari/arch/i386/kernel/setup.c
linux-patch-hari/fs/proc/Makefile
linux-patch-hari/fs/proc/proc_memsave.c
Ft At
linux-patch-hari/fs/proc/proc_misc.c
linux-patch-hari/fs/proc/roet.c
linux-patch-hari/include/asm-i386/memsave.h
linux-patch-hari/include/linux/proc_fs.h

11 files changed, 269 insertions (+)

diff —puN arch/i386/Kconfig~memsave arch/i386/Kconfig

46 -ttt
45

6 ++

73

23 e+
4 +
58 ++++++++ A

5 +

--- linux-patch/arch/i386/Kconfig~memsave 2004-08-29 11:19:10.000000000 +0530

+++ linux-patch-hari/arch/i386/Kconfig 2004-08-29 11:20:55.000000000 +0530

@@ -864,6 +864,12 @@ config REGPARM

generate incorrect output with certain kernel constructs when

-mregparm=3 is used.

+config MEMSAVE

+ bool “preserve memory across reboots”
+ depends on KEXEC

+ help

+

Allow memory to be preserved across reboots
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endmenu

diff —puN arch/i386/kernel/setup.c~memsave arch/i386/kernel/setup.c
--- linux-patch/arch/i386/kernel/setup.c~memsave 2004-08-29
11:22:24.000000000 +0530
+++ linux-patch-hari/arch/i386/kernel/setup.c 2004-08-30 22:32:02.000000000
+0530
@@ -48,6 +48,7 @@

#include <asm/io_apic.h>

#include <asm/ist.h>

#include <asm/io.h>
+#include <asm/memsave.h>

#include “setup_arch_pre.h”

#include <bios_ebda.h>

@@ -1097,6 +1098,9 @@ static unsigned long_init setup_memory

!
}
#endif

+

+ reserve_bootmem(MEMSAVE_BASE, MEMSAVE_SIZE);

+

return max_low_pfn;

}

Helse

@@ -1358,6 +1362,8 @@ void_init setup_arch(char **cmdline_p)
#endif

paging init( );
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+ reserve_memsave bootmem();

+
#ifdef CONFIG_EARLY_PRINTK
d
char *s = strstr (*cmdline_p, “earlyprintk=" );
diff —puN /dev/null include/asm-i386/memsave.h
--- /dev/null  2003-01-30 15:54:37.000000000 +0530
+++ linux-patch-hari/include/asm-i386/memsave.h 2004-08-30 22:26:51.000000000
+0530
@@ -0,0 +1,58 @@
+/*
+ * Arch specific functions for the memory preserving reboot infrastructure
+* API
4 %
+ * Created by: Hariprasad Nellitheertha
+ %
+ * Copyright (C) IBM Corporation, 2004. All rights reserved.
+ %/
+
+#include <linux/bootmem.h>
+
+#define MEMSAVE_BASE 0x2000000
+#define MEMSAVE_SIZE 0x0001000 /* 1 page should be sufficient */
+#define MEMSAVE_ENTRY_SIG Oxaeaecece
+#define MEMSAVE_END_SIG Oxdeadbeef

+

+/* The memsave structure */

22
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+

+struct memsave {

+ unsigned long sig; /* Indicates end of list */

+ char name[10];  /* Name of the interface */
+ unsigned long start; /* Start of memory region, physical address */
+ unsigned long size; /* Size of the region */

3

+

+extern int memsave_add_entry(struct memsave *);
+

+Hifdef CONFIG_MEMSAVE

+static inline void reserve_memsave_regions(void)
+H

+

+ struct memsave *bufp;

+ intn, i = MEMSAVE_SIZE / sizeof (struct memsave);

+ bufp = (struct memsave *)_va (MEMSAVE_BASE);

+ for (n = 0; n <i; n++) {

+ if (bufp->sig != MEMSAVE_ENTRY_SIG)

+ return;

+ /* Reserve the memory claimed by this entry */
+ reserve_bootmem (bufp->start, bufp->size);

+ (char *)bufp += sizeof (struct memsave);

+ 3

+}

+
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+static inline void reserve_memsave_bootmem (void)

+

+  unsigned long *sig;

+

+  sig = (unsigned long *)_va (MEMSAVE_BASE);

+ if (*sig = MEMSAVE_ENTRY_SIG) /* Listis empty */

+ *sig = MEMSAVE_END_SIG; /* Initialize the list */

+  else /* There are entries. Reserve the regions */
+ reserve_memsave_regions( );

+

+#else

+static inline void reserve_memsave_bootmem (void);

+#endif

diff —puN /dev/null arch/i386/kernel/memsave.c

--- /dev/mull 2003-01-30 15:54:37.000000000 +0530

+++ linux-patch-hari/arch/i386/kernel/memsave.c 2004-08-31 00:20:00.000000000
+0530

@@ '0’0 +1,45 @@

/%

+ * The APIs for the memory saving reboot infrastructure.

+*

+ * Created by Hariprasad Nellitheertha

+

+* Copyright (C) IBM Corporation, 2004. All rights reserved.

+ %/

+

+#include <asm/errno.h>
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+#include <asm/memsave.h>

+
+/*

+ * This routine adds a new memsave entry to the list. If no entry
+ * exists, a new one is initialized.

+ */

+int memsave_add_entry(struct memsave *msave)

+

+

+ struct memsave *bufp;

+ int n, i = MEMSAVE_SIZE / sizeof (struct memsave);

+ bufp = (struct memsave *)_va (MEMSAVE_BASE);

+ /* Loop through the structure till we find an empty slot */

+  while ((i~) && (bufp->sig = MEMSAVE_END SIG))

+ (char *)bufp += sizeof (struct memsave);
+

+ if (i) /* No more entries accepted */

+ return -EFAULT;

+

+ /* We found an available slot. Register the entry.
+  * We do not validate the entry. Just copy it

+ %

+ memcpy(bufp, msave, sizeof (struct memsave));

+  bufp->sig = MEMSAVE_ENTRY SIG;

+ /* Mark the next entry as available */

25
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+ i @i> 1)

+ (char *)bufp += sizeof (struct memsave);
+ bufp->sig = MEMSAVE_END_SIG;

+ )

+

+ return 0;

+}

diff —puN arch/ i386/kernel/Makefile~memsave arch/i386/kernel/Makefile
--- linux-patch/arch/i386/kernel/Makefile~memsave 2004-08-29

13:50:53.000000000 +0530

+++ linux-patch-hari/arch/i386/kernel/Makefile  2004-08-30 20:27:27.000000000
+0530

@@ -32,6 +32,8 @@ obj-$ (CONFIG_ACPI_SRAT) += srat.0

obj-$ (CONFIG_HPET_TIMER) += time_hpet.o

obj-$ (CONFIG_EFI) += efi.o efi_stub.o

obj-$ (CONFIG_EARLY_PRINTK) += early_printk.o
+0bj-$ (CONFIG-MEMSAVE) += memsave.o
+0bj-$(CONFIG-MEMSAVE) += mdummy.o

EXTRA_AFLAGS := -traditional

diff —puN fs/proc/proc_misc.c~memsave fs/proc/proc_misc.c
--- linux-patch/fs/proc/proc_misc.c~memsave 2004-08-29 20:44:57.000000000
+0530
+++ linux-patch-hari/fs/proc/proc_misc.c  2004-08-30 22:26:21.000000000 +0530
@@ -49,6 +49,7 @@

#include <asm/io.h>

#include <asm/tlb.h>
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#include <asm/div64.h>

+#include <asm/memsave.h>

#define LOAD_INT(x) ((x) >> FSHIT)
#define LOAD_FRAC(x) LOAD_INT(((x) & (FIXED_1-1)) * 100)
@@ -689,6 + 690,28 @@ void_init proc_misc_init(void)
(size_t) high_memory - PAGE_OFFSET + PAGE_SIZE;

}
#endif

+#ifdef CONFIG_MEMSAVE

+ /* Scan through the entries and create files for registered

+ * entries

+ */

+ |

+ struct memsave *bufp;

+ intn, i = MEMSAVE_SIZE / sizeof (struct memsave);

+

+ bufp = (struct memsave *)_va (MEMSAVE_BASE);

+

+ for (n=0; n <i; n++) {

+ if (bufp->sig != MEMSAVE_ENTRY SIG)

+ break;

+ entry = create_proc_entry (bufp->name, s IRUSR, NULL);
+ if (entry) {

+ entry->proc_fops = &proc_memsave_operations;
+ entry->size = bufp->size;

+ }

+ (char *)bufp += sizeof (struct memsave);

27



200610143830. 5 oM P E24/31m

+ }
+ 3}
+#endif

if (prof_on) {
entry = create_proc_entry ( “profile” ,S IWUSR |S_IRUGO, NULL);
if (entry) {

diff —puN include/linux/proc_fs.h~memsave include/linux/proc_fs.h
--- /linux-patch/include/linux/proc_fs.h~memsave  2004-08-29 20:59:30.000000000
+0530
+++ linux-patch-hari/include/linux/proc_fs.h 2004-08-30 23:41:17.000000000
+0530
@® -114,6 +114,11 @@ extern struct dentry *proc_lookup(struct

extern struct file_operations proc_kcore_operations;

extern struct file_operations proc_kmsg_operations;

extern struct file_operations ppc_htab_operations;
+#ifdef CONFIG_MEMSAVE
+extern struct file_operations proc_memsave_operations;
+extern void memsave_dummy_entry(veid);
+extern void memsave_dummy_entry_2(void);

+#endif

/%
* proc_tty.c
diff —~puN fs/proc/Makefile~memsave fs/proc/Makefile
--- linux-patch/fs/proc/Makefile~memsave 2004-08-29 21:03:28.000000000 +0530
+++ lipux-patch-hari/fs/proc/Makefile 2004-08-29 21:04:10.000000000 +0530

@@ -12,3 +12,4 @@ proc-y += inode.o root.o base.o ge
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proc-$(CONFIG_PROC_KCORE) +=kcore.o
proc-$(CONFIG_PROC_DEVICETREE) += proc_devtree.o

+ proc-$(CONFIG_MEMSAVE) += proc_memsave.o

diff -puN /dev/null fs/proc_memsave.c

--- /dev/null 2003-01-30 15:54:37.000000000 +0530

+++ linux-patch-hari/fs/proc/proc_memsave.c 2004-08-31 00:20:19.00000000
+0530

@@ -0,0 +1,73 @@

+/*

+ * fs/proc/proc_memsave.c Contains the routines that abstract the saved
+ * memory regions as files.

+ %

+ *Created by: Hariprasad Nellitheertha

+ %

+ *Copyright (C) IBM Corporation, 2004, All rights reserved
+ %

+ */

+

+#include <linux/mm.h>

+#include <linux/proc_fs.h>

+#include <linux/capability.h>

+#include <linux/user.h>

+#include <linux/user.h>

+iinclude <asm/memsave.h>

+#include <asm/uaccess.h>

+#include <asm/io.h>

+

+static int open_memsave(struct inode * inode, struct file * filp)
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+

+ return capable (CAP_SYS RAWIO) ? 0: -EPERM;
+}

+

+static ssize_t read_memsave(struct file *, char_user *, size_t, loff_t *);

-+

+struct file_operations proc_memsave_operations = {

+ .read =read_memsave,
+ .open = oper_memsave,

+

+

+/*

+ * read_memsave( )

4+ *

+ * This routine provides the interface to read the saved memory regions.
+ * It uses the file pointer to identify the region based on the name. It

+ * then reads the corresponding memory region and returns it back to the
+ * user.

+ %

+ */

+static ssize_t read_memsave(

+struct file *file, char_user *buffer, size_t buflen, loff_t *fops)

+{
+ struct memsave *msave;
+ int n;

+ void *region;

+  /* First, get to the correct entry in the list */
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+

+

msave = (struct memsave *) va (MEMSAVE_ BASE);

for (n = 0; n < (MEMSAVE_SIZE / sizeof (struct memsave)); n++) {

if (msave->sig = MEMSAVE_ENTRY_SIG)
return -EFAULT;
if (strcmp (msave->name, file->f_dentry->d_name.nema))
break; /* Found the entry */

(char *)msave += sizeof(struct memsave);

if (msave->sig != MEMSAVE_ENTRY_SIG)

return —-EFAULT;

if (buflen > msave->size - *fpos)

buflen = msave->size - *fops;

region = _va (msave->start);

if (copy_to_user (buffer, region + *fops, buflen)) {

return -EFAULT;

*fops += buflen;

return buflen;

diff —puN /dev/null arch/i386/kernel/mdummy.c

+++ linux-patch-hari/arch/i386/kernel/mdummy.c

/dev/null 2003-01-30 15:54:37.000000000 +0530

31
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+0530

@@ -0,0 +1,46 @@

+/*

+ *Contains code to create dummy entries for memsave.
+ %

+ *Created by Hariprasad Nellitheertha

+ %

+ *Copyright (C) IBM Corporation, 2004. All rights reserved.
-

+ %/

+

+#include <asm/errno.h>

+#include <asm/memsave.h>

+

+struct memsave msave_dum;

+struct memsave msave_dum_2;

+
+/*

+ * Create a dummy entry to save a particular region
+ * Save 1 page starting from 144MB.

+ */

+void memsave_dummy_entry (void)

+

+

+ int ret,;

+ strcpy (msave_dwm.name, “msave” );

+ msave_dum.start = 0x09000000;
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+ msave_dum.size = 0x1000;

+ ret = memsave_add_entry (&msave_dum);

+ strcpy((char *)0xc9000000, “harihari” );
+}
+

+void memsave_dummy_entry 2(void)
H
+

+ int ret;

+ strcpy(msave_dum_2.name, “msave2” );
+ msave_dum_2.start = 0x0a000000;

+ msave_dum_2.size = 0x1000;

+ ret = memsave_add_entry (&msave_dum_2);

+ strepy ((char *)0xc9000000, “dummydummy” );
+}
diff —puN fs/proc/root.c~memsave fs/proc/root.c
--- linux-patch/fs/proc/root.c~memsave 2004-08-30 22:30:59.000000000 +0530
+++ linux-patch-hari/fs/proc/root.c  2004-08-30 23:38:23.000000000 +0530
@@ -52,6 +52,10 @@ void_init proc_root_init (void)
return;
}
proc_misc_init( );

+#ifdef CONFIG_MEMSAVE
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+ memsave_dummy_entry( );

+ memsave_dummy_entry 2 ();

+#endif
proc_net = proc_mkdir ( “net” , NULL);
#ifdef CONFIG SYSVIPC
proc_mkdir ( “sysvipc” , NULL);
ZF Ao BATRAWH AL
AT HA&THA T REFEFALRBGRAF SRRKAD,

1) Mhttp://www.kernel.org/&K#¥ Linux A 2.6.9-rcl &) B 4KA5

A& AL ZRGRADTHREE A T RIAH Linux,

'E T AR B AR B AT EAEFTHA.
2 ) Mhttp://www.xmission.com/~ebiederm/files/kexec/2.6.8.1-kexec3/

http://www.xmission.com/~ebideerm/files/kexec/kexec-tools-1.96.tgz
3K 1F kexec #= kexec-tools &94MT .
3) it @ P A K484 R K kexec-tools 89 P ZIA LA LR,
4) BAS Linux A RRA:

tar -xzvf linux-2.6.9-rcl.tar.gz
5) ¥ kexec #MT AL A T Linux BKA:

patch —pl <kexec-file-name
6) J& memsave.patch (ZVA LW FE P 7 ) A TARA:

patch —pl <memsave.patch
7) #3E Linux A3 F 2H A K.
8 ) iEANT -0 2t K ahiZ A6 MR IEM, VAL kexec 7| F-HE KGR E
BRI, XBHHEEBEBEMY “msave” F» “msaved” .
9) Aa# kexec P 4%:

kexec -] <kermel-name> --append=“<command-line-options>”
10) #3552 H74) kexec AA%:

kexec -e
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11) SIEE| A /proc T CL24) M A4
/prec/msave F/proc/msave2
12) A “cp” F4F HXBHA
cp /proc/msave filel
cp /proc/msave? file2
AT LT ERETHI FHARFEHEANARBERIK, ATk
RE B IATIAR B BB IR G A A B EIRT. & msave AT H—
RIRAF Kk €3 “harihari” $. & msavel A FTHE KK &4
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