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Abstract:

The purpose of this document is to assist the sofiwdevelopers during the migration from
Linux SLC4 32 bit to Linux SLC5 32/64 bit of exisj code making use of the physmem
package.



1. Introduction

The DATE physmem package gives access to a fixedopshe physical memory of a
Linux machine for unpaged, un-swapped physical Mis document describes how to
migrate software that use the physmem package batWi@ux SLC4 32 bit and Linux SLC5
32 and 64 bit.

A key issue in the migration concerns the physicaimory space of the PCs. As shown
in Fig.1, the memory space is used to access deesmurces of the machine (BIOS, 1/O, etc)
and one area indicated as “Free Memory” is usedittier physical memory. In a 32 bit
machine, it consists of a single area with a caioiigs memory address space whereas it is
split in two distinct areas on 64 bit machines.
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Fig. 1 The layout of the physical address spac@2diit (left) and 64 bit (right) machines.

This difference has obviously a major impact on dderessing performed to access the
physical memory. The software package physmem tgs@dcess the physical memory had to
be modified to take into account this change.



2. Migration procedure

In the case of 64 bit machine architecture the pieyg memory can be divided into
separate areas, so called memory zones. The reddbis is that the BIOS assigns some
memory areas to devices such as the video memetybglow the 4 GB limit (generally
between 3.3 GB and 4 GB). This part of the memannot be used by the physmem devices.
Therefore one of the physmem devices (generdiy/physmeml ) is divided into two
zones. Each physmem device is accessed throughtiawaus physical address space but the
“gap” addresses between the zones cannot be used.

The file operatioommap() can map the physmem devices in two different wiasble
or full mapping. In the first case the user addressesantnuous for the usable part of the
device. This means that the last user addressnoéraory zone is immediately followed by
the first user address of the next zone. Thereigap in the user's space. To calculate the
physical addresses of a given user address ondohtake into account the physical gap
between the zones.

In the case ofull mapping the user address space is continuousheegap area has
user address as well. This facilitate the calcoitetif physical address of a given user address.
On the other hand the user can accidentally readite from and to the forbidden gap area,
which can lead to a system crash.

The two mapping methods can be selected bgeth() call before callingnmap()
operation. The physical addresses and sizes ah#mory zones can also be received by an
ioctl() call.

If the user limits himself to use physmem below GB, or loads the physmem driver
so the device starts above 4GB then all the oldnara binaries can be used as is. Only the
new, 64 bit physmem driver has to be loaded. Alhfsss and associated arithmetic’s have to
be changed to carry 64 bits though.

3. API
We will now review the API, highlighting the newdires related to 64 bit addressing.

3.1. Common definitions and variables
The following definitions and variables are referet by the physmem API:

int err;

int physmem_fd,;

void *addr_user_physmem;

unsigned long phys_addr_physmem;
unsigned long phys_size_physmem;
unsigned long phys_full_size_physmem;
unsigned int phys_num_zones;

struct memZoneStruct *phys_zones;

3.2. Openthedevice
Common call for both 32 and 64 bit:

physmem_fd = open( “/dev/physmem x”, O_RDWR);



3.3. Get physical start address

Common 32/64 bit:

err = ioctl( physmem_fd,
PHYSMEM_GEETADDR,
&phys_addr_physmem );

3.4. Get availablesizein bytes

This call should be used to select betwasable or full mapping.

For usable mapping calloctl() with PHYSMEM_GETSIZRarameter, as in the case of 32
bit package:

err = ioctl( physmem_fd,
PHYSMEM_GETSIZE,
&phys_size_physmem );

For full mapping us®€HYSMEM_GETFULLSIZE

err = ioctl( physmem_fd,
PHYSMEM_GETFULLSIZE
&phys_full_size_physmem);

3.5. Get thenumber of memory zones

New call, to be used only for 64 bit addressing:

err = ioctl( physmem_fd,
PHYSMEM_GETNUMMEMZONES,
&phys_num_zones) ;

3.6. Get thestart address, end address, and size of memory zones

New call, to be used only for 64 bit addressing:

phys_zones = (struct memZoneStruct *)

malloc( phys_num_zones*sizeof (struct memZone Struct));
err = ioctl( physmem_fd, PHYSMEM_GETMEMZONES, phys_ zones);

StructurememZoneStruct holds info about a physical memory zone. It hasftilowing
members (defined iphysmem.h):



struct memZoneStruct {

unsigned long start; Il physical start address of the zone
unsigned long end; Il physical end address of the zone + 1
unsigned long size; /I size of the zone in bytes
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3.7. Map touser space
Common call for both 32 and 64 bit:

addr_user_physmem = mmap( O,
<size>,
PROT_READ|PROT_WRITE,
MAP_SHARED,
physmem_fd,
0);

where<size> isphys_size_physmem orphys_full_size _physmem , according to
the lastioctl() call (32 bit: same value, the size of fiteysmem block).

3.8. Unmap from user space
Common 32/64 bit:

err = munmap( addr_user_physmem, <size>);

3.9. Closethedevice
Common call for both 32 and 64 bit:

err = close( physmem_fd );

3.10. Physmem open routine of the 64 bit API library

The 64 bit physmem package contains a C API libf@arprograms using physmem memory.
It comprises functions for opening and closing phgs device, for displaying memory
zones, for calculating physical address from uddress and vice versa, and for checking if a
memory area contains gaps or not. Here only the opatine is described which fulfils all the
steps described in the previous sections 3.2 todp&ns the physmem device, gets the size
and zone information and maps the area. The lilwrdwyl description can be found in [1].
The synopsis of the routine:

#include physmem_lib.h
int physmemOpen ( physmemHandler_t *device,
int minor,
int mapping)

The return value i8 if the open and mapping were successful-ahdn any other cases.



The routine has the following parameters:

edevi ce: points to device handler to be filled by the roatin case of successful open.
The type physmemHandler_t is defined inphysmem_lib.h in the
following way:

typedef struct{
char *physmem_dev; /l physmem device name
int fd; /[ file descriptor
int minor; I/l physmem device minor
int full_size; /I 1if GETFULLSIZE
int num_zones; /l number of memory areas
unsigned long phys_addr_physmem; /I start of physmem
volatile unsigned long *addr_user_physmem; /I user start
unsigned long phys_size_physmem; I
unsigned long full_size_physmem; I
unsigned long sum_gaps; /I total size of memory gaps
struct memZoneStruc*zones; /[ memory areas info
offZone_t*phys_ offs; Il physical offsets of memory areas
offZone_t*user_offs; /I user offsets of memory areas

} physmemHandler _t;

The handler contains pointers to structures holdwfigrmation about the zone
physical addresses (as defined in section 3.6&wlto structures including the
physical and user offsets (distances in bytes ftben start of the physmem
device). The user and physical offsets of the saramory location can differ if

the mapping isusable. The type offZone_t is also defined in

physmem_lib.h

typedef struct{
unsigned long start;
unsigned long end;
} offZone_t;

em nor: defines the minor number of the physmem devicevdigse could b® or 1.
emappi ng: defines the mapping method of the area. V&@luspecifiesusabl e mapping
while valuel specified ul | mapping.
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