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Backporting of Linux Device Drivers Using Semantic Patch
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Abstract The paper studied the backporting of network device drivers in Linux kernels using semantic patch technolo-
gy. After analyzing the code of device drivers in many different kernel versions, this paper proposed an approach to
backport device drivers using semantic patch technology with compatibility library. Semantic patches are developed sepa-
rately according to symbols and functions, which reduces the redundancy of code and improves the efficiency of back-
porting. The experiment shows that the lines of code of semantic patches are much less than normal patches. Some

experiences about building compatibility library were also proposed in the paper. The results show that this approach is
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also valuable for backporting other device drivers.

Keywords Semantic patch,Device driver, Compatibility library, Backport
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1. int mainQ { 1.@@ 1. int mainQ {
2. intk = fooQO; 2.@@ 2.int k = barO;
3. (1 3. —fooO) 3. if(1D{
4 fooO); 4, +bar() 4, barQ ;
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1. #if (LINUX_VERSION_CODE <C
KERNEL_VERSION (2,6,29) )

2./ # code here * /

3. felse

4. #ifndef HAVE_NET_DEVICE_OPS

5. # define HAVE_NET_DEVICE_OPS

6. #endif / * HAVE_NET_DEVICE_OPS * /
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1. #ifdef HAVE_NET_DEVICE_OPS

2. / % have netdev_ops struct * /

3. netdev—">netdev_ops = &igb_netdev_ops;
4. #else
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4.}
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1. @have_net_device_ops@

2. identifier s; @@

3. + #ifdef HAVE_NET_DEVICE_OPS

4, static const struct net_device_ops s={+**};

5. + # endif
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1. @include_mii@

2. @@

3. + #ifdef SIOCGMIIPHY
4. # include (linux/mii. h)

5. + # endif
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1. @pci_dev_to_dev_1@expression el, e2; @@

2. dev_err(

3. —el

4, +pci_dev_to_dev(el)

5. ,e2)

6. @pci_dev_to_dev_2@expression €3, ed; @@
7. dev_info(

8. —e3

9. +pci_dev_to_dev(e3)

10. ,ed)
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1 #ifdef SYM1 1 #ifdef SYM1
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trans_pci 11 40 65 46 410
alloc_vector 6 1 1 3 13
read_reg 4 56 81 80 618
igh_adapter 5 4 4 4 45
igh_set_uta 6 2 2 2 20
clean_rx_irq 5 2 2 2 20

it 37 105 155 137 1126
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