
  

How Should We Tackle the Automobile 
with Modern Massive Complexity ? 



  



  PowerMate USB, Classic Aluminum

Case 1 : 10 years old  “Jog Dial”



  PowerMate USB, Classic Aluminum

System Requirements:

● Mac: Mac OS X 10.3.9 or 
greater, and a USB port

● PC: Windows XP, or 
Vista, USB port

Case 1 : 10 years old  “Jog Dial”



  

Linux kernel automatically detected new USB HID class device

dmesg says 



  

No new driver coding needed, 
just added a new udev rule to enable new input method



  

kdenlive (=OSS video editing application) 

Now, my old jog device revived in Linux !



  

Why Jog device could successfully revive ? 

● HW comply with USB standard spec
● Linux USB driver could detect it as a new HID device
● Linux udev mechanism worked to add new input method
● Application SW accept standard Linux input device



  

Case 2:  5 years old Linux device driver code 

● runs on 3.10 kernel
● source code
● README
● built-in help only
● no separate document

● written by 3rd party 
company

● not mainlined

{
u16 flags;

if (!vring_use_dma_api(vq->vq.vdev))
return;

flags = virtio16_to_cpu(vq->vq.vdev, desc->flags);

if (flags & VRING_DESC_F_INDIRECT) {
dma_unmap_single(vring_dma_dev(vq),

 virtio64_to_cpu(vq->vq.vdev, desc->addr),
 virtio32_to_cpu(vq->vq.vdev, desc->len),
 (flags & VRING_DESC_F_WRITE) ?
 DMA_FROM_DEVICE : DMA_TO_DEVICE);

} else {
dma_unmap_page(vring_dma_dev(vq),

       virtio64_to_cpu(vq->vq.vdev, desc->addr),
       virtio32_to_cpu(vq->vq.vdev, desc->len),
       (flags & VRING_DESC_F_WRITE) ?
       DMA_FROM_DEVICE : DMA_TO_DEVICE);

}
}



  

You may hit variety of troubles 

● Can not compile, due to
● tool chain (library, compiler) miss match
● in-kernel driver API change

● Hard to apply security fix patch

● Hard to access
● original author
● code change history (intention, related fix)



  

SW complexity seems bigger than HW, why? 

code
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SW complexity seems bigger than HW, why? 

code header

frame
work

tool
chain

internal hidden coupling easily create the blockbox

hidden internal
code dependency

dependency

dependency



  

only visible
SW API

code

Due to the low visibility, very hard to maintain SW



  

only visible
SW API

code

Due to the low visibility, very hard to maintain SW

complex deep inner coupling



  

Let’s see the AGL code



  

Where is the code ?



  

scanned AGL original
code from gerrit system

in total 87 “live” repos



  

Rough value projection of AGL developed code
 (by SLOCCount)



  

KPI of SW productivity

● LOC (lines of code, steps) / man
● LOC / month
● MM (man month) / project

Assumption

Every development
(re)starts from the

scratch



  

KPI of SW productivity

● LOC (lines of code, steps) / man
● LOC / month
● MM (man month) / project

Assumption

Every development
(re)starts from the

scratch

is changing  

● Code reuse ratio
● Code migration (update) cycle 
● Bug fix application period) 



  

SW reｰusability ( vertical and horizontal)
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SW reｰusability ( vertical and horizontal)

base
next
gen.

next+1
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variant
1

variant
2

a lapse of time

The second law of thermodynamics
（熱力学の第二法則 ≒ エントロピーは増大する）熱力学の第二法則 ≒ エントロピーは増大する）の第二法則 ≒ エントロピーは増大する）第二法則 ≒ エントロピーは増大する）は増大する）増大する）する）

quote from http://web.tuat.ac.jp/~s-hotta/info/slide11.pdf



  

How should we manage SW? 

● Increase of hidden inner coupling
( eliminate state of black boxing )

● Increase of entropy
( loss of information ) 



  

1. decoupling : unbind hidden internal dependency 
 

code

frame
work

header

tool
chain

code

frame
work

header

tool
chain

replaceable module

module module



  

1. decoupling : unbind hidden internal dependency 
 

code

frame
work

header

tool
chain

code

frame
work

header

tool
chain

replaceable module

module module

json

IDL

socket

IPC



  

1. decoupling : unbind hidden internal dependency 
 

code

frame
work

header

tool
chain

code

frame
work

header

tool
chain

replaceable module

module module

clear  part ition ing



  

AGL App.AGL App. AGL App. AGL App.

1. sustainable AGL application API

2. extendable AGL framework API

common Linux kernel & framework asset



  

AGL need to declare solid Application API, and ...  



  

And, of course we should learn from 
OSS development best practice



  

2. git/gerrit = change management (traceability) 

collection of small atomic piece with change logs  



  

3. CICD : 
Continuous Integration Continuous Delivery 

If not fully pass the test, 
force shift to the next release cycle 

to avoid dirty
code injection 

develp build test deploy release 1.0

develp build test deploy release 3.0

develp build test deploy release 2.0



  

4. Reproducible builds 

Reproducible builds are a set of software 
development practices that create an 
independently-verifiable path from source 
code to the binary code used by computers.

https://reproducible-builds.org/

source binary binaryreproduce completely identical binarydelivered
software



  

Conclusion

● Creation of long-term sustainable SW asset
is highly demanded by the industry But it is
a big challenge against the SW entropy.

● “Decoupling” is the key to success.  
( SW partitioning, git, CICD, reproducible build) 
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