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Summary

Computer chips are becoming increasingly more complicated with whole sys-
tems and multiple processors on a single chip. I have design and implements
such a SoC with multiple processors.
To keep down the work load, the processor and some peripheral units are taken
from the community at OpenCores.org. This will ensure that no problems with
the processor occur since this have been tested thoroughly and is known to work.
The same applies for the UART which is used to verify that the system runs
correctly at the FPGA. These uses a WISHBONE interface and therefor this
have been adapted.
Synchronization unit and network component have been designed from scratch.
Within the network aspect such as routing- and forwarding strategy has to be
decided along with typology designs.
The design process have been split up in five steps, starting with just a con-
nection between memory and processor, each step adding a new aspect. At
the end a multiprocess system which uses NoC are designed. Two different
network typologies have been designed thereby making two systems with NoC.
Additionally a bus from the OpenCores community have been used, to design
a multiprocessor system. The bus have been tested and proven working, which
means that it can be used to verify everything else works as intended in a mul-
tiprocessor system, before the NoC was developed.
Finally the result from the multiprocessor systems are discussed and compared
to find out how well the designed NoCs are working and what could be done
better.
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Preface

This thesis was prepared at Informatics Mathematical Modelling, the Technical
University of Denmark as part of the requirements for acquiring the B.Sc. degree
in engineering.

The thesis goals was to implement a multiprocessor in a FPGA. To connect the
IP cores a Network-on-Chip was used. Different aspects of Network-on-Chip
and parallelism had to be dealt with such as shared resources, synchronization,
deadlocks and routing problems.

The report documents the design and implementation of a Network-on-Chip
based multiprocessor system. From the beginning with peripheral units to the
design of network components such as the routing node and the design of net-
work typologies. Further more the designed components and system are dis-
cussed and compared.

Lyngby, June 2007

Nikolaj Dalgaard Tørring
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Chapter 1

Introduction

Computers are a part of our daily life to a greater extent than most people will
ever realize, they occur on our work and in our mobile phone, but it also turns
up in our car, in our refrigerator and our living room. We use use computers to
a higher degree for things that they were not intended for when they were first
invented, doing highly complex arithmetical calculations. Chips have become
more complex than ever containing whole systems on a chip, called System-on-
Chip (SoC).
By now chips are used in the most products on the market, creating a demand
for cheaper, faster and easier ways to design new chips. This have created a mar-
ket where companies buys Intellectual Property cores(IP cores) from each other,
being a computational part, memory, a I/O controller or something else. This
makes it possible to design a whole SoC just connecting IP Cores. As source
code is often available for IP Cores, field-programmable gate array(FPGA) is a
suitable platform to develop such a design.
The demand for more computational power increases as designers come up with
new and more powerful chips, making it a endless pursue for for a faster chip.
In this pursue multiprocessing came up, making it possible to multi-task, or
do more thing at one time. At first it was shown as multiple chips connected,
but by now we see these multiprocessors on a single chip, multi processing is
discussed in further details in section 1.1.
As SoC becomes more complex the shared bus connecting the IP Cores often
shows up a the bottleneck, limiting the traffic between the IP Cores. To solve
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this problem Network-on-Chip(NoC) was developed, allowing multiple IP Cores
to communicate at a time. The idea resembles a lot like the familiar computer
network and can, to a great extent, be compared with it, but it does have some
different requirements given that it is used on chips.
The specified project was very open, as it was basically to design a multiproces-
sor and implement it on a FPGA. There was no requirements for the processor
or the interconnection, also it was not specified what the multiprocessor should
do. Chapter 2 will narrow down the project and the requirements for the mul-
tiprocessor.

1.1 Multi processing

A multi processor system is all about getting more performance than a single
processor is able to deliver. As mentioned earlier in chapter 1, a multi proces-
sor system consists off two or more processors connected some how so they are
capable of communicating. This could be on a single chip where the processors
are connected typical by either a bus or NoC. Alternatively the multiprocessor
system can be in more than one chip, typical connected with some sort of bus,
each chip can then be a multiprocessor system. A third option is a multiproces-
sor system over more than one computer, here they are typical connected by a
network, again each computer can contain more than one chip that can contain
more than one processor. An example of such a system is folding@home[7] with
about 200.000 processors, also most modern supercomputers are built up this
way.
Making a multiprocessor that works is not an easy task, a lot of questions and
problems arise when considering multiprocessing. Making a it work well is even
more difficult. It will obviously not be faster to have two processors calculate the
result of 2+2, so to be able to take advantage of multiple processors effectively
some parallelism is necessary. Making a system parallel is when it is presented
with more than one task, known as threads. This means that it is important to
spread the workload over all the processor, keeping the difference in idle time
as low as possible. To be able to do this it is important to coordinate the work
and workload between the processors, here it is specially important to take into
consideration if some of them are special purpose IP cores. To keep a system
with N processors effective it has to work with N or more threads, so that each
processor have something to do all the time.
Also it is necessary for the processors to be able to communicate with each
other, this is usually done by have some shared memory in which they can store
value that other processors then can use. This arise a whole new problem of
thread-safety. When this is violated two processors(working threads) access the
same value at the same time. Consider the code.
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1 x = x+1;

Having two processors P1 and P2 executing this code, there is a number of
different outcomes, due to the fact that the code will be split up in three parts.

2 l1: get x;

3 l2: add 1 to x;

4 l3: store x;

It could be that P1 will first execute l1, l2 and l3 and afterward P2 will execute
l1,l2 and l3. It could also be that P1 will first execute l1 followed by P2 exe-
cuting l1 and l2, giving another result. Therefor some methods for restricting
access to shared resources are necessary, known as thread safety or synchroniza-
tion.
Also it is necessary for each processor to have some private memory, where the
processor does not have to think about thread safety to speed up the processor.
As an example each processor need to have its stack private.
The benefits of having a multiprocessor is:

• Possible faster calculations.

• More responsive system.

• Ability to have different processors for different tasks.

The drawback of having a multi processor is:

• Many pitfalls.

• Not necessarily faster.

• Multi threaded programs are harder to make than single threaded pro-
grams

1.2 Report outline

At first the end goal of the project is specified in chapter 2. It describes dif-
ferent design steps, adding a bit in every step. At the end a fully working
multiprocessor build on a NoC should be running. After the goal of the project
is outlined,the component needed are described. First the project used from
the community at OpenCores.org are descriped in chapter 3. In chapter 4 the
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designed components for this project is described, first the peripheral units fol-
lowed by the NoC components in section 4.3. In this section both some further
NoC theory is given along with a description of the designed components. The
project is split up in steps and in chapter 5 the design and verification of these
steps are looked into. Chapter 6 discuss the results and experiences from the
project and looking into how to make a good NoC design. It is then rounded of
with a conclusion in chapter 7.



Chapter 2

Specification

As stated in section 1 the project was at the beginning very open, in the section
it will be narrowed down. In a multiprocessor system a lot of things needs to be
done and a focus could be placed on many interesting subjects, but being only
a single person in the group one should be careful not to make the project to
large.
The goal is a system capable of running some sort of multi-threaded program.
As interconnection a NoC is to be used. To keep the NoC as simple as possible
a best-effort routing is chosen and as far possible it should be kept dead-lock
free. The design shall be implemented on a FPGA. Besides the processors the
system shall contain one or more memory modules, a UART for communication,
and a synchronization unit, for thread safety. These peripheral IP cores shall
be memory mapped into a shared memory for access.
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To complete these goals the development process have been split up in part.
The first part is illustrated in figure 2.1. It contains only a single processor and
a single memory module. The goal of this part is to connect these and make
the connection work.

The next part is illustrated in figure 2.2. It is just as the first part, but an

Figure 2.1: Step 1. Containing a memory and processor connected with the
wishbone interface.

UART have been added. A switch connects both the memory and the UART
with the processor. The goal of this part is add an UART to the system and
thereby adding off board communication.

Figure 2.2: Step 2. Adding a UART to the data connection with a bus.
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Figure 2.3: Step 3. Communication through a bus.

The third part uses a bus instead of the switch connecting the UART and
memory with the processor, this is illustrated in figure 2.3. The goal of this
part is to make sure the system works with the bus, and thereby make it ready
for multiple processors.
Next the system becomes a multi processor system, adding another processor.

This is illustrated in figure 2.4. Additional to the extra core a synchronization
unit is added. By doing this it is assured that everything works with a multi
processor.
Finally there is “only” left to add the NoC as shown in figure 2.5. Making the

Figure 2.4: Step 4. Multiple processors communication through a bus.

system fulfill the specification. The structure of the NoC is there no requirement
for, which is why it is not shown of the figure.
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Figure 2.5: Step 5. Multiple processors communication through a network.



Chapter 3

IP cores from OpenCores.org

3.1 Introduction

Just like there for many years have existed a community of people dedicated
to developing software available to the general public, there also exists such a
community for IP cores at OpenCores.org focusing on freely available, freely
usable and re-usable open source hardware[6].
From OpenCores.org a series of IP cores and standard are used, the benefit from
this approach is, that it is not necessary to spend time designing these. Instead
the time can be used on design and development of the essence of this project,
NoC. All IP cores from OpenCores.org is fetched in February 2007.

3.2 WISHBONE

WISHBONE is an interface between IP cores, designed by the community at
OpenCores.org to ease the integration of different IP cores. It is designed to
be easy to use and adapt in projects and highly scalable so it could be used in
large projects[4].
It is built up on a master-slave connection supporting multiple master(multiprocessing),
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Figure 3.1: The read cycle in a WISHBONE connection.

making it highly usable in this project. End design is primarily up to the end
user, with handshaking protocol, single clock transfers, modular address and
data width and support for different interconnection structures(point-to-point,
shared bus, ect.).
In this project master IP cores are not designed which is described in section
3.3, this means that only the slave interface is in focus here. [4] specifies the
slave core must always qualify the ACK O, ERR O or RTY O:DAT O().
The most commonly used data transfers in this project is the read and write.
Figure 3.1 illustrates a read cycle, started by the master core, holding a valid ad-
dress on ADR O(), setting CYC O and STB O active and WE O inactive representing
a read, SEL O() is set to indicate either a load word or load byte. The master
then listens on ACK I for the respond and is ready to load the data. When the
slave has data ready it responds by setting ACK O according to STB I, presenting
the valid data on DAT O(). I the next clock cycle the master sets STB O and
CYC O inactive, as does the slave with the ACK O signal.

The write cycle handshaking protocol is also lead by the master, by setting
STB O and CYC O active, also WE O is set active to represent a write cycle. As
with the read protocol SEL O is set to specify where the data is and of course
valid data must be present on DAT O and an address on ADR O. The slave stores
the data, and when stored, ACK O is set as respond to STB I on the following
clock cycle. At the end both STB O and CYC O is negated by the master and
ACK O is negated by slave. Figure 3.2 illustrates the write cycle.
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Figure 3.2: The write cycle in a WISHBONE connection.

3.3 OpenRISC 1000

3.3.1 The architecture

OpenCores.org have designed their own open processor architecture called Open-
RISC 1000 (OR1k)[5]. The architecture is design with performance, simplicity
scalability and low power in mind. It specifies a full 32/64-bit load and store
RISC architecture. Some of the main features are:

• A completely open and free architecture.

• WISHBONE interface

• Cache system

• 5 stage pipelined

• OpenRISC Basic Instruction Set (ORBIS32/64)

• A flexible architecture definition

• A linear, 32-bit or 64-bit logical address space with implementation-specific
physical address space.

• Branch delay slot for keeping pipeline as full as possible.

• Optimized for use in FGPAs and ASICs.
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3.3.2 The implementation

OpenRISC 1200 (or1200)[2] is the first implementation of of the or1k architec-
ture. It is highly configurable with a optional

• Instruction cache

• Data cache

• Instruction MMU

• Data MMU

• arithmetic units such as multiplier, divide

To fulfill any requirements for the processor, being high speed, low space or low
power.
In this project the main focus is not to design a high speed or low powered
processor, what we do need is a SoC with more than one processor so keeping
it as small as possible is crucial, therefor all off above have not included in this
project.

3.3.3 The tools

One of the great benefits with the OR1k architecture is that it is very well
documented and comes with a large range off tools. The GNU tool chain have
been ported to the OR1k architecture including GCC, GNU Binutils, Newlib
and GDB, but is only available for the 32-bit OR1k. In this project the C
compiler from GCC and the linker and assembler from GNU Binutils are used
to compile and link the C test files.

3.4 UART

The OR1200 described in section 3.3 comes with a WISHBONE compatible
NS16550A UART, supporting both 32 and 8 bit data bus[3]. It contains both a
receive and transmit FIFO. Since the FPGA board used, only make use of the
serial input signal(SRX PAD I) and serial output signal(STX PAD O), the rest of
the external connections are unconnected if it is a output port or hardwired to
’0’ if it is a input port.
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3.5 Conbus

Before designing a NoC interconnection, the conbus was used to verify that
everything else worked as intended. The conbus is a WISHBONE compliant
interconnection core, connecting up to 8 masters with up to 8 slaves. It uses a
round robin arbiter. The implementation requires that the address mapping is
defined to work properly. This is done by defining the most significant bits and
how many bits to compare.
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Chapter 4

Specification and design of IP
Cores

4.1 Memory

For the memory, the core generator program in ISE webpack from Xilinx is used,
this program is used to generate netlist for IP cores. The generated memory
core is mapped directly in the FPGA’s RAM modules so it does not use up logic,
thereby saving space. Further more it is possible to generate the memory with
default value so it is possible to hardcode a program into it. Unfortunately the
generated cores are not WISHBONE compatible which means a WISHBONE-
wrapper for the memory had to be designed, this can be found in appendix A.1.1.
From section 3.2 it is described that Wishbone uses a handshake protocol and
it is also possible to set the generated memory core to use a handshake protocol
which could have made it easy to implement the wrapper. The memory core did
however always signal that data was ready on the output port whether or not
the data actually was valid. Even if there was no request for data, the memory
IP core signaled that the data was ready, which made the handshaking useless.
The wrapper was then designed as a state machine. It was discovered that it
only took one cycle for the data to be ready. This meant if the request is a
read, the ack-signal could be set high in the next state. With a write request
there is difference, if it is a byte or a word that shall be written. If it is a word,
it is as simple as writing the word. If however a byte had to be written the
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current word had to bee fetched from the memory and then updated with the
byte, before it is rewritten into the memory, making the store byte instruction
taking two cycles. This is because the memory module only support to write
words.

4.2 Synchronization

To deal with the aspect of concurrency in a multiprocessing system some means
of synchronization is required. These synchronization operations has to be
atomic. The WISHBONE interface supports read-modify-write(RMW) cycles[4]
used for semaphore operations, unfortunately the OR1200 processor does not
make use of this. Since the processor has no support for synchronization some
other means has to be used. One possibility is to extend the processor to sup-
porting the RMW cycles, this would however require a lot work. An easier way
to support this is to design an peripheral unit to handle this instead.
The semaphore is a protected variable used to restrict access to shared resources.
To manipulate a semaphore two functions, besides an function to set an initial
value, is available, P and V. The V function is a non-blocking function that in-
creases the value of the semaphore, the P function blocks while the value of
the semaphore is zero. This way N equivalent resources can be controlled in a
semaphore with initial value N. A semaphore design to control access to a single
equivalent,is called a binary semaphore, which is perfect for this project since
there are not any equivalent resources.
Memory mapping a semaphore unit into the system allows for multiple proces-
sors sharing the same address space by providing the necessary synchronization.
To interact with the semaphore, the processors must use normal read and write
requests. As the V function is non-blocking it should reached with a write re-
quest, which is also non-blocking. A read request however blocks until a respond
is received which fits perfectly for the P function.
When a P is performed and the resource is not free, the processor has to wait
until the resource is released. This could be done in a queue, holding identifica-
tion for the processor. This queue has to be as long as the number of processors
minus one, so one processor could hold the semaphore and the rest be in the
queue for the semaphore. Such a queue is required for every semaphore. This
is a very fast and effective solution but also rather expensive.
A more software oriented approach would be to use a spinlock or busy-wait. In
this case the processor will be held busy waiting or spinning, where it repeatedly
checks to see if the semaphore is free. This way the test-and-set function Pis
used, with read requests. The value of the semaphore is always returned, mean-
ing that when the semaphore is free the value one is returned and at the same
time the semaphore is taken, now holding the value zero. If another processor
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tries to take the semaphore a zero is returned and the processor now knows that
it does not access to the resource and have to try again, spinning in a loop that
way. This is the major difference between the queue and busy-wait solution.
This does however require the software to support this.
Besides being much simpler the busy-wait solution also have another advantage
over the queue. The queue is blocking resulting in that it can not be used with
busses. The reason for this is the whole bus would be blocked and a dead lock
would occur since the processor holding the semaphore could not communicate
with the semaphore unit to release the semaphore and the bus would be blocked
until the resource is released. Because of this, and the fact that it is much
cheaper, the busy-wait design have been chosen.

4.3 NoC design

Interconnection delay becomes an increasing problem in a time with increasing
processing power and multiple cores. Modern SoC with many IP cores sets
high requirements for interconnection and busses have become a bottleneck[1].
NoC is an alternative to buses and other communication structure, offering
higher bandwidth and frequencies[8]. Busses does not scale well due to physical
limitation such as time-of-flight and power consumption driving long wires[1],
leading toward segmented communication structures[8]. NoC offers segmented
communication and allows for different parts of the chip to run with different
clocks known as Globally Asyncronius Locally Syncronius (GALS). The fact that
a NoC is segmented, elimination the problem of long wires, with time-of-flight
problems, and allows for high frequencies.

4.3.1 Introduction

4.3.1.1 Design

Communication in NoC does not happen directly as in busses or with point to
point links, instead it happens in packets. A packet consist of payload, and the
header, containing informations about where it is going and other information
needed for the packet.

Generally speaking a NoC is built up upon three components 1) Network
Adapters(NA) 2) Routing nodes and 3) Links. NA connects the IP Core with
the NoC, thereby splitting up computation and communication. This is de-
scribed in further details in section 4.3.2. Routing nodes, or just nodes, are
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Figure 4.1: Illustration of an IP core, a network adapters, a routing nodes and
links.

what directs the packets through the network, see section 4.3.3 for further de-
scription. Lastly there are the links, this is what ties the network together, it
connects the nodes with other nodes or NAs, these can consist of one or more
logical or physical channels[1]. Figure 4.1 shows how these are connected and
used in figures.

The way the nodes, links and NAs are put together is called the typology,

Figure 4.2: Three different of NoC typologies. From the left it is the mesh,
torus and last is a binary tree typology.

defining some sort of structure. Many typologies have been designed some of
them being the mesh, torus and binary Tree, illustrated in figure 4.2. The mesh
is a nice example of a NoC that is possible to lay out on a chip surface, as most
typologies are[1]. Each node is connected bidirectionally to its four neighbors,
which it can communicate in both directions, additionally it is also connected
to a IP core. This of course does not apply for the boundary nodes, which only
got two or three neighbors. The shortest path in such a network is 2N where
N is the size of each dimension.
Alternative to bidirectional connected networks is unidirectional networks, torus
is an example of such a typology. That it is unidirectional means that it can only
communicate in one direction, this of course does not apply for the connection
with the IP core. Torus can also be bidirectional and in that case it resembles



4.3 NoC design 19

the mesh typology. It has unlike the mesh long distance connections along the
boundaries. The result of this is it has longer delays between routing nodes, but
in return for this it has shorter paths. Both the mesh and the torus typology
is direct networks which means that it has at least one core attached to each
node. Tree based networks are typical indirect which means it has nodes that
are not connected to any cores.

4.3.1.2 Protocol

The route of a packet can dynamic be decided in the nodes the packet is trav-
eling through, this is called adaptive routing, the advantage of this is dynamic
load balancing where the packets avoid congestion. The cost of this a more
complex node and therefor the alternative deterministic routing is more popu-
lar. In deterministic routing a packet going from A to B always travels along
the same route. The determination of the route can be done in the source,
called source routing. Alternatively distributed routing can be used where the
route is determined in the routing nodes. An example of distributed routing
is X-Y routing, where the packets first follows the rows and then the columns.
This requires the node to have the ability to decide which direction to forward
the route, this makes the routing nodes more complex. Source routing requires
each NA to hold a table, specifying the route to each possible destination in the
network, this gives more simple nodes but might give a system that is totally
larger than the distrusted routing, depending on the size of the network.
The way packets travels through the network is decided by the networks for-
warding strategy, the most common of these is store-and-forward and wormhole.
In store-and-forward the nodes stores the whole packet before it is forwarded
according the the header of the packet. Wormhole splits up a packet in flits, the
first one containing the header and the following ones containing the payload.
As soon as the direction is determined the flits are forwarded, the subsequent
flits are then forwarded as they arrive. This allows for a packet to span over sev-
eral nodes as a worm, hence the name. With this forwarding strategy the buffer
size and latency is reduced, the downside of this strategy is a packet spanning
over several nodes and is blocked all the nodes in the worm is occupied and
thereby blocking other packets, this could also be a problem even if the packet
is not blocked.
The routing strategy defines the content of the header, the payload is defined
by the data it has to contain. Forwarding strategy defines how wide the links
and buffers has to be. Store-and-forward is used as forwarding strategy, which
means that the whole packet is sent at a time. To keep the routing node as
simple as possible source routing have been used as routing strategy, this means
that the only content off the header is the route it has to travel. The route it-
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self consist of a predefined number of directions telling the routing nodes which
direction to send the packet, the size of the route must be big enough to cover
the longest path in the network. How the routing node interprets the direction
is described in section 4.3.3.2. For the return route it is required that this is
determined along the route, this is described further in section 4.3.3.3. The pay-
load of the packet contains WISHBONE signals. The content of the packet It is

Header Payload
83-82 81-74 73-42 41 40-9 8 7 6 5 4-1 0
dir route adr ack dat cyc stb err rty sel we

Table 4.1: The packet in details. The header contains first a direction for the
next node, and then the rest of the route. The payload contains WISHBONE
signals.

noticeable that the packet only contains one data signal, while the WISHBONE
interface has two data signals. This is due to the fact that only one of the is an
output port, by only having the needed signals it is possible to save some wiring.

4.3.1.3 Flow control

Deadlocks is an important problem in NoC as it can make the whole network
stall and thereby useless. Deadlocks are a condition where resources are wait-
ing for each other to be released in a circular chain, see figure 4.3 for example.
Different methods of avoiding deadlock can be used. Such as having a flow con-

Figure 4.3: A deadlock occur when packets are blocked in a cyclic fashion,
thereby the packets are waiting on each other.

trol ensuring no deadlocks occur, by having no circular flow, X-Y routing as an
example offering this. Another popular solution is virtual channels(VC), which
offers several channels within a physical channels. The idea of VCs is to have
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more than one buffer which is independent of each other. Thereby if one buffer
is filled by a packet which is blocked, another packet can use the other buffer
to pass the node another way than the first one, see figure 4.4. VCs does not
come without a cost as both more control and buffer is needed. Besides solving
the deadlock problem VCs has some other advantages in term of improved per-
formance, optimized wire utilization and differentiated services[1].

As the design network is rather small, an unconventional solution have been

Figure 4.4: In the first figure the packet B is blocked in the first node by packet
A which is blocked in the second node. In the second figure virtual channels are
used, this way the packet B can go around the packet A where is was blocked
before.

used instead. The network uses a kind of store-and-forward[1] forwarding strat-
egy, this strategy also has problems with deadlocks, when a buffer is full, but by
removing the handshake signals from the network interface, this would remove
the possibility of a deadlock, since packet can not be blocked. This however
is generally not a good idea, since there is a great risk that a package will be
lost lost due to overfilled buffers. It is however not a big risk in this NoC be-
cause a minimal number off packets will be sent through the network at a time,
with only a max eight masters at a time. This risk can be completely removed
by having big enough buffers in the routers. This approach have been chosen
because it uses a simplified and thereby smaller router, and also solves the dead-
lock problem.

4.3.2 Network adapter

The network adapter is the linking element between a IP cores and the network,
thereby separating calculations from communication. IP cores communicate
with address and address busses along with some control signals, a network
communicates with packets. The network adapter wraps the address, data and
control signals into packet and unwraps them in the other end. This may be a
simple task but it is extremely important. The IP core interface and the services
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offered by the network determines how complex this task is. The more the IP
cores are aware of the network and build for networks the more simple the task
is, and there is a higher potential to make optimal use of the network. If on the
other hand the network is design to utilize the exploding resources available,
the task is more complex since it has to support different needs.
On the network side the NA connects with a network interface(NI), which defines
how communication is done on the network. On the core side the NA connects
with a core interface(CI). In section 3.2, the WISHBONE interface, which is the
used CI is described. It consist of both a master and a slave interface so also
two different network adapters are needed, one for the master interface and one
for the slave interface.

4.3.2.1 The master network adapter

The master network interface has to function as a slave for the master IP core.
When the master IP core wish to make a request to the slave, the network
adapter has to wrap the request into a packet containing the necessary data
and the route to the slave, and send off the packet. Details for the packet can
be found in section 4.3.1.2.
The NA must only send out the packet for one cycles. This means that can not
always send out the packet but only when needed, therefor it has to be able to
change the data on the link.
The easiest way to implement the master network adapter is with a FSM, built
up as follow:

1. Wait for request from the master.

2. Send the packet to the network.

3. Wait for respond from the slave.

4. Send the respond to the master.

While waiting on the respond from the slave the network adapter check the
ack-signal, if this is active the NA has received the respond from the slave, this
is the job of a link controllerLC. The code for the master network adapter can
be found in appendix A.2.2 on page 74.
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4.3.2.2 The slave network adapter

The slave network adapter and master network adapter are fundamentally the
same but they differs in some aspects. The slave NA is waiting on the network,
where the master network adapter waits on the IP core.
As the packet travels from note to note through the network the the route is
updated with a return route, this is described further in section 4.3.3. This
means that the slave network adapter does not have to find the route back it
self, but can instead use the route given from the packet. The route however is
in the reverse order, so the order of the route has to be corrected.
As the master network adapter the slave is also implemented with a FSM, built
up as follow:

1. Wait for request packet from network:

2. Send request to slave

3. Wait for respond from slave

4. Send respond packet to the network

The big difference is where the master network adapter only has to handle one
request at a time, the slave network adapter could receive another request while
it deals with the first. This problem is solved by adding a buffer to the network
adapter, just as the router has one. The buffer this is described in details in
section 4.3.3.1.
Just as the master NA, the slave NA has a LC to check if there is a packet on
the link. If the stb-signal is active, and then it has to push the packet into the
buffer.
Going into detail with the FSM with the requirements for this is:

1. Wait for a packet to occur in the FIFO. When a packet is in the FIFO go
to next state.

2. Set strobe high indicating a request for the slave IP core. Reverse the
route. Send out the packet. When respond is ready go to next state.

3. Pop the packet on the FIFO and start all over.

Notice that while waiting on the respond from the slave IP core the packet with
the current data is sent out, this does not create a problem with many packet
flowing around in the network , because if respond is not ready(ack = 0), the
packet will be ignored by the routing node. The code for the slave network
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adapter can be found in appendix A.2.3 on page 78.

4.3.3 Routing node

The job of the routing node, or node, is to forward the packets through the
network. The routing node consist off buffers, a switch, arbitration and routing
unit and link controller. The node can have either input or output buffers or
both, each with its pros and cons. To connect the input links with the output
links a switch is used, see section 4.3.3.3. The arbitration and routing unit, see
section 4.3.3.2, is used to decide which way to forward the packet and deciding
which packet is to be forwarded, in case off multiple packets wants to go in the
same direction. Finally a routing node needs some buffers, section 4.3.3.1, to
make sure the packets is not lost in case more signals wants to go in to the same
node.
The design of the routing node is illustrated in figure 4.5. As shown in the
figure, the switch is designed with five input links and five output links, named
north, south, east, west and ip for easy recognizability.
. The design contains a LC, the job of this is to control the buffer connected

Figure 4.5: Illustration of a routing node with five bidirectional links. The
control and status signals are connected to the arbiter. The packet output from
the buffers are connected to the switch.
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to the link between two nodes. A LC is only assigned to the input links, it
check ack and stb to see if a valid packet is received, in which case the packet
is pushed to the buffer. To make this work the sending node must always assure
that the ack and stb in the link is low while it is not sending packets, showing
that there is no valid packet on the link. The code for the LC can be found
within the source code for the routing node in appendix A.2.4 on page 83.

4.3.3.1 Buffer

The buffer is in the node so it can store a whole packet, or flit depending
on forwarding strategy, before it is forwarded. On top off this buffers which
is deeper than one, may store more than one packet and thereby lower the
possibility of a packet getting blocked. Buffers has some means off telling if it is
empty, holding no packets, or full and thereby not being able to receive further
packets before some is removed.
The buffer used in this project is a FIFO, which ensure the first packet coming
in is the first packet getting out, thereby ensured that packets are served in the
order they arrive. To control the status of the FIFO it has a top and a bottom
pointer along with a count status signal. top and bottom are internal signals
controlling where to respectively push and pop to or from. count indicate how
full the FIFO is. The actual FIFO is constructed with a synchronous push and
a asynchronous pop. The source code for the FIFO is found in appendix A.2.1
on page 71.

4.3.3.2 Arbiter

The job of an arbiter and routing unit is to dictate where to forward each
incoming packet, implementing the routing algorithm. In a system with dis-
tributed routing the arbiter may either calculate the route or look it up in a
table, depending on the routing algorithm. In section 4.3.1 it is however stated
that source routing is used, in this case the packet itself contains the route and
therefor no routing is needed, leaving only arbitration left.
To find out which way to forward the packet, the arbiter just has to look at the
two most significant bits of the packet, to decide which way the packet goes.
Removing the possibility that the the packet can go back the way it came from,
leave four possible output links for the packet to go. This can be decided by
a two bit signal. The north, south, east and west output links each got a
constant route-value assigned to it, the packet is then forwarded according to
this. In case the direction is the same as where the packet came from, it should
be forwarded to the ip link.
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In case that more than one packet has to go in the same direction, the arbiter
has to decide which one, is sent through first. This is the main job for the
arbiter. Which packet to forward is decided with a round robin scheduling,
keeping the possibility of deadlocks as low as possible. Further more this en-
sures a fair distribution of the IP cores packets. When a packet is forwarded,
it has to be popped from the FIFO, to leave room for new packets and ensure
that the same packet is not sent more than once. Source code for the arbiter is
found in appendix A.2.5 on page 93.

4.3.3.3 Switch

The switch connect the input with the output, being a buffer or a link. It makes
it possible for an output link, or buffer, to be connected to any input link, or
buffer, just like a mux. Depending on the switch it might be able to connect
only one output at a time, in a kind of bus way. Or it may connect all outputs
with any input at any time, like a crossbar.
The designed routing node has five bidirectional links. Given that the crossbar
connection is used, the switch has to be able to connect all these five outputs
with the five outputs. The switch has to support for connecting all the output
links at the same time, so it would kind of consist of five 5-to-1 multiplexers one
for each output. Each mux is controlled by controlling signals from the arbiter.
The output from a multiplexer is the chosen packet. However the route needs
to be updated with the return route. This is done by shifting the packet two
to the left and inserting the return direction in the least significant bits. See
figure 4.6 for illustration. This way the direction for the next switch lies as the
most significant bits and the direction from which it came is put in as the least
significant bits of the route,

Figure 4.6: Having the current route it is updated by 1. Shift the route n-bits
to the left, where n is the width of a direction. 2. Inserting the direction from
which the packet came as the least significant bits.



Chapter 5

System design and verification

5.1 Overview of verification strategy

There have not been built a testbench for each component in the system, verify-
ing that it works. The strategy for verification have however been a full system
test that verifies that it works in the given environment. Putting the whole
system together in one step will however not be a good idea, so stepwise one IP
core have been added at a time to verify that it works as intended.
The whole system test is performed, with a program hardcoded into the mem-
ory, see section 4.1 for description of this. The idea of the program is to write
a string to the UART, if the correct string is printed the system is considered
working. This process have also been done in steps. First a simulation of the
system have been done, the system is considered working when the transmitter
FIFO in the UART gets the correct values. If this have been proven working
it is taken to the next step, a synthesis have been done and a simulation of a
”‘Post-Synthesis Simulation Model”’, again the transmitter FIFO has to get the
correct values. Because this simulation is equivalent with putting the design
down on a board and running it, a working system in this test is considered to
be a working system, without any necessary further test. The last step would
be to get the system down on the board and running it.
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5.2 Single processor

5.2.1 Verification program for single processor design

The OR1k project, see section 3.3, comes with a C test program that print out
the string ”‘Hello world”’ on the UART. It consists of a reset assembler file that
is executed when reset is activated, it sets up a stack pointer and then jumps to
the start of the program. It also contains a linker file placing the instructions
at the right addresses in the memory. In addition some header files setting up
the program to work with the hardware, are also needed. The most important
here is board.h, in which it is crucial to set up the correct clock speed, further
more the stack size and baud rate also is set in this header file.

5.2.2 Processor and memory

The first implemented design is two memory modules connected to a CPU, one
for the instruction and one for the data. Figure 2.1 on page 6 illustrates this.
The figure only shows one memory module and connection, this is to keep it
simple. By having two memory modules instead of one, it is kept as simple as
possible since no switching or other means of connecting both both data and
instruction interface to a single memory is needed. Given that the processor
is the OR1200 and considered working as it should, the goal of this step is to
construct the memory IP core, read about this in section 4.1. This has only
been verified by simulation and Post-Synthesis simulation, given that a test on
the board will not show anything. It was working as intended, the processor ran
through the instructions and the memory delivered the corrected instructions
pursuant to the WISHBONE interface.

5.2.3 Processor, memory and UART

This step is split into two. At first design is as shown in figure 2.2 on page 6, the
figure though only illustrates the data connection, since this is the important
connection. The instruction connection is a direct connection as shown in figure
2.1 on page 6. The difference between this step and the previous one is that
a UART is added on the data interface. For the data interface to be able to
communicate with both the UART and the data memory a switch, choosing
between the two, is included in the top level design, shown in appendix A.3.1.
The purpose of this step, is to get confidential with the UART and how it works.
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This has been verified first by simulation, next by Post-Synthesis simulation and
finally by on board test. It was found to work in all steps.
In the next step, to get familiar with the conbus, the conbus has been inserted
instead of the switch, further more the instruction connection also goes through
the the conbus. As mentioned in section 3.5 the correct address mapping has to
be specified. Also it was discovered that the conbus does not fully support the
WISHBONE interface. As described in section 3.2 the slave must always qualify
the ACK O, ERR O or RTY O:DAT O(), the conbus does not do this. Therefor
a WISHBONE qualifier have been included in the top level design shown in
appendix A.4.2, the three of the processors and the UART however shall be
commented out. This design has been verified with the first two tests, the reason
for not doing the last test is that the conbus was taken from the OpenCores.org
community and therefor already have been tested on a board.

5.3 Multiprocessor

5.3.1 Verification program for multi processor design

The same program for testing the single processor system can obviously not be
used for testing a multi processor system for several reasons. First off all it need
some sort of concurrency. Further more some sort of synchronization is need,
in section 4.2 it is described that a hardware semaphore is used for this. Some
means of interacting with this is however needed, for this a header file is used,
see appendix B.2.1 for this header file. It defines where in the address space
the semaphore is located and means of defining semaphores. It also contains
functions for P and V operation, with respect to section 4.2 the P operation is
a busy-wait, this is done with a while-loop. The V operation is a write with a
negative value.
The processors in the multiprocessor system obviously also need to have unique
stacks, this is set in the reset code found in appendix B.2.2. The way this is done
is by using a semaphore to make sure only one processor is setting its stack at
a time. An offset is added to the default stack pointer variable to get a unique
stack pointer, the new offset is calculated and stored before the semaphore is
passed on to the the next processor.
Then it comes to the actual program, since there is no operating system handling
virtual memory, threads or other measures of splitting up programs, the program
itself has to handle this. It can be seen in appendix B.2.3, and as one might
notice it builds on the hello-UART test program for testing single processor
designs. As stated before it is necessary to keep the processors from running the
same code, else all processors will perform the same task with the same variables.
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First of all it is not possible to predict the outcome of this, as described in section
1.1, and secondly the calculations will not be any faster. To make sure this does
not happen a semaphore and a variable is used. The semaphore is used to make
sure only one processor is accessing the variable at the time and the variable is
used with a case sentence to make the processors run different jobs. Each job
is to sends the string ”‘Hello”’ + a unique number on the UART. To make sure
that these strings are not mixed together a semaphore is also used here.

5.3.2 Preparing for multiprocessor with Conbus

Almost everything is ready for the multiprocessor design. However a whole
new test program is created and a semaphore unit, described in section 4.2, is
designed, and these needs to be verified if they work as intended. In its nature
this cannot be tested individually and therefore this step is all about verify that
these work. The design is illustrated at figure 2.4 on page 7, the only difference
from the figure is that only a single processor is used. It was verified to work
with simulation and Post-Synthesis simulation, though it is not tested to a full
since only a single processor can query it. The source code for this design is
found in appendix A.4.2 on page 154.

5.3.3 Conbus and multiple processors

This is the first step with multiple processors, it is an expanded from the design
described in section 5.3.2, in that it contains multiple processors. Every thing
else was tested to work so the only problem in this part could be that something
in the semaphore was not working correct, even though it was tested in previous
step, or a problem in the system with adding another processor. The goal of
this step of course is to have a full working multi processor system, which is
illustrated in figure 2.4 on page 7. As shown of the figure it is possible to
have up to four processors and have been tested with both two, three and four
processors. All three tests was done with two and three processors, but the
board test was not done with four processors because the design was to big to
fit the board. The source code for this design can be found in section A.4.2.

5.3.4 Multiprocessor with NoC

This is the last and final goal for the project, to design a fully working multipro-
cessor with NoC as illustrated in figure 2.5 on page 8. Two NoCs were designed,
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both inspirited by the binary tree design. The tree design was chosen because
it is simple, easy to implement and keep perspective when testing, the downside
off this design is that it is not very efficient and has a significant bottleneck
where everything gathers in the middle.

5.3.4.1 The tree NoC

The first NoC design is an ordinary tree design illustrated in figure 5.1. The de-

Figure 5.1: The tree typology.

sign contains 8 master NA, named m0 to m7, the same way the slaves are named
s0 to s3. The routing nodes are name rXY, where X is the number counted
from the left, starting with 1 and Y is the number counted from the top starting
with 0. So the node connected with m0 would be named r10 likewise the node
connected to m3 is named r12. The node connected with both r10 and r12 are
named r20.
The design files are found in appendix A.5 on page 193. The source code for the
NoC typology, is found in appendix A.5.1 on page 193, and the top level design
is in appendix A.5.4 on page 225.
The design itself is not very efficient when it comes to using the designed NoC
components described in section 4.3 and it actually much larger than the conbus
and could not fit the board. As this might indicate it was only tested to work
with a simulation and a Post-Synthesis simulation.

The illustrated design has four processors, giving eight masters, but it would
possible to add more processors. There is however a big problem adding more
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processors the network gets slower, the same problem occurs with adding more
slaves. The problem is that the more master or slaves in the design the longer
the path is, and thereby the slower the communication is. More IP cores will
also make the problem with the bottleneck, which occur between r30 and r40,
even bigger.
Considering the nodes through the network as pipelines, see figure 5.2, makes
it possible to has a lot of packets going through the network. But also here the

Figure 5.2: The nodes tree could be considered as a pipeline. The same is valid
for the stree.

system lacks efficiency, since only one packet is sent from a master at a time,
resulting in a lot of the links being idle the most of the time. Having 21 links a
minimum of 13 links is idle all the time. Also only three out of the five ports in
the nodes are used , making 2/5 of every node idle all the time.
When it comes to speed the tree structure also has problems, table C.1 on page
302 shows the flow of packets when all masters sends out a packet at the same
time. This show that in the best case, where the packet is not effected by packet
contention, it will take seven cycles for a packet to get from a master to a slave
network adapter, or the other way around.
But the tree structure have not been chosen because of its speed nor it efficiency,
it has been chosen, as described before because it is easy to design and keep
perspective in. No matter from which master a packet is sent the same route is
used the get to a given slave, and the return route is auto calculated. Because
of its simplicity it is also easy to debug and follow packets in the network, and
make sure everything works as intended.
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5.3.4.2 stree NoC

Since the tree design was not able to fit on the FPGA another design was made
with inspiration from the tree design. It makes better use of the switches and
therefor has less signals and router resulting in a smaller design.
Taking a look into the data flow it takes minimum seven cycles for a packet
to go all the way through the network. Just looking at the single packet, only
one step in the pipeline, see figure 5.2, is active, the rest is idle. The processor
can not do anything further while the packet travels through the network to
the slave and back again and the respond is received. This takes only a single
cycle at best, but in the network it takes 14 cycles before the master has the
requested data, and thats at best. At worst it takes it takes 28 cycles, based on
the data in table C.1 on page 302.
So how is this done better? The fact that it minimum takes seven cycles for a
packet to or from a to b is not necessarily a bad thing, if for an example these
seven NoC cycles would only take the same physical time as a single outside
processor/memory/UART cycle. So a GALS would speed it up, but it requires
the NoC to run seven times as fast to do this.
It does however requires some modifications off the entities in the design to work,
another solution would be to make the path shorter. Looking into a single flow,
from a master makes a request, until it receives the respond. While the packet
travels in the network, the master, the slave, 3 routers and 5 links are idle. Of
course some of these will be busy with other packet, but as described in section
5.3.4.1, at least 61% of the links are idle all the time. If some of them could be
removed the path would be shorter, and the NoC thereby faster.
Looking the nodes, they are designed with possibility to be connected with five
other nodes, but each of them in the tree is only connected with three other.
This gives the possibility to join some of the router and thereby removing some
of the links, on top of this it will also make the NoC design smaller. Splitting the
design up between r30 and r40 gives a master side on the left and a slave side
on the right. Looking at the master side, as a binary tree, with r30 as the root,
r20 has two children each having two children, setting these four grandchildren
as children, one link is removed from the path and even though the binary tree
structure is removed it still has a tree structure. The same procedure can be
done on r21. At the slave side the same procedure can be used once again,
leaving only a single route.
The final design is illustrated in figure 5.3, as seen on the figure it has four
switches and three of them uses all five ports, thereby making a decent use of
the switches. The design files are found in appendix A.6 on page 257. The
design itself, describing the NoC is found in appendix A.6.1 on page 257 and
the table for calculating the route is found in appendix A.6.2 on page 279.
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Figure 5.3: The stree typology.
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5.3.4.3 Buffer size

In section 4.3.1.3 it was described that handshaking was removed to take care
of the deadlock problem. Handshaking would have made sure that the receiving
node is ready to handle the packet. When removing handshaking the sending
node just sends the packet, not caring if the receiving node is ready or not.
This is raises the possibility that the buffer is full result in a loss of a packet.
There are two possibilities to handle this new problem. One of them is to have
a packet loss detection unit, which would make sure the packet would be sent
out again if it is lost. This however has a high overhead and is generally not
considered a good solution[1]. Alternative it could be assured that the buffers
are so large that a packet will never be lost. In large systems this would mean
very large buffers, and would not be worth it. But the systems in this project
is not large and the buffers would have a moderate size. So how big should the
buffers be?
The packets in the network can be split in two types, those coming from the
master IP cores (requests) and those coming from the slave IP cores (responds).
Request can only go in one direction, from the master interface to the slave
interface, making one subnetwork, as shown on figure 5.4. In section 4.3.3.2 it

Figure 5.4: Packets from the master NA can only travel in one direction. This
creates a unanimous

was described that it is not possible for a package to go back the way it came,
ensuring that this data flow is withheld. The opposite subnetwork is available
for the responds, thereby ensuring that a respond from a slave is not blocked
by requests and vice versa.
As described before removing handshaking requires that the buffers are big
enough to ensure no package is lost. Considering the designed tree structure
it has a maximum of eight master IP cores, since each master interface only
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is capable of sending one packet at a time, there can be no more than eight
packages in the request-subnetwork at a time. Additionally a slave can not send
a respond packet without removing a request packet, result in a maximum of
eight packets can be present on the entire network at a time. The safe thing to
do is using buffers with a depth of eight, one for each possible packet.
Table C.1 on page 302 shown the data flow if all eight master sends out a packet
at the same time. From the table it is shown that the router holding the most
packages at one time is router r30, this is the bottleneck, holding 5 packets
in cycle 7. Looking a bit more into the table shows that they come from two
different directions thereby going into two different buffers, two in one of them
and three in another. This indicates that a buffer size of four is sufficient.
The table however only looks at one series of packet, it might be possible that
the response from the first packet would return and the master then send out
a new packet arriving to r30 before the last packet has left? All this would
at minimum take the three cycles for the packet to arrive at the slave, another
seven cycles for the packet to return and if it is then assumed that the master
sends out the next request the following cycle, it would take yet another four
cycles for it to arrive at r30, making a total of 14 cycles. The last packet leaves
r30 after 11 cycles, seven cycles after after the first packet. So there is lots of
time from the last packet leaves to the next packet could arrive. This means
that a buffer in the router with depth of four will be sufficient, halving the depth
of the buffer. This also applies for the stree structure, also having 3 packets in
the buffer at most and the last packet leaving before the respond from the first
packet arrives.
Another buffer is also present in the network, in the network adapter. Looking

address: 0 1 2 3
cycle 1 p1
cycle 2 p1 p3
cycle 3 p3 p5
cycle 4 p3 p5 p7
cycle 5 p0 p5 p7
cycle 6 p0 p2 p5 p7
cycle 7 p0 p2 p4 p7
cycle 8 p0 p2 p4 p7/p6

Table 5.1: Network adapter buffer with depth four and four processors. Address
are horizontally and the cycles vertically, p0 to p7 indicating packages from
master m0 to m7. The buffer is of type FIFO as described in section section
4.3.3.1. The odd masters are data interfaces, requesting a store byte and the
even(including zero) are instruction interfaces request load words.

back at section 4.1 a store byte instruction took two cycles while all other took
only one cycle. The buffer would not have any problems with an endless series



5.3 Multiprocessor 37

off request taking one cycle to handle, because they are handled just as fast as
they are received. However store byte instructions could be a problem, since
these are not handled just as fast as they are received leaving a possible package
loss if the buffer is not big enough. Having four processors is in the tree design,
involving 8 master interfaces, four of them however are instruction interfaces
only requesting reads, taking a single cycle. Table 5.1 shows the content in such
a buffer with depth four. The table shows there is a possible collision in cycle
eight, where packet p7 is overwritten by packet p6. It should be kept in mind
that this is a a fictive example, even so it could happen and therefor the buffer,
in a slave network adapters needs to have depth 8, to make sure this does not
happen. Since the NoC designs in section 5.3.4 only uses three processors, table
5.2 shows this setup. This table shows that with tree processors a buffer with

address: 0 1 2 3
cycle 1 p1
cycle 2 p1 p3
cycle 3 p3 p5
cycle 4 p3 p5 p0
cycle 5 p2 p5 p0
cycle 6 p2 p4 p5 p0
cycle 7 p2 p4 p0
cycle 8 p2 p4
cycle 9 p4

Table 5.2: Same as table table 5.1 only with three processors, instead of four.

depth for is enough if it takes five or more cycles from the respond leaves the
network adapter until the next request is received, witch is the case for both the
tree and stree design. So a buffer depth of four will be sufficient.
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Chapter 6

Results and discussion

Chapter 2 describes the systems that was to be designed. These designs have
been implemented and components for these designs have been made. The last
step was to design a NoC for the system and them implement it. Two NoC
typologies have been designed and these are described in section 5.3.4, the tree
shown in figure 5.1 and stree shown in figure 5.3. All these have been designed
and data and results collected, these are overviewed in section 6.2. During the
process some optimizations of the designed components have been made these
are described in section 6.1. In section 6.3 the result from the different systems
are discussed and some evaluations are made.

6.1 Optimizations of router node

The final size of the routing node is 1482 slices, some optimizations have however
been made to get to this size. The size of the first version of the routing node
was 1889 slices, which was founded to be to large. At first optimizations have
been made of the switch in the node, the first version of this was built up with
a mux for each output port having case-statements.

1 ...

2 case(select_north_i) is

3 when source_south => --South is source
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4 --Set data

5 north_o(NOC_DATA_WIDTH -route_wdth -1 downto 0) <=

south_i(NOC_DATA_WIDTH -route_wdth -1 downto 0);

6 --Update route

7 north_o(NOC_DATA_WIDTH -route_wdth +1 downto NOC_DATA_WIDTH

-route_wdth) <=

8 south_i(NOC_DATA_WIDTH -1 downto NOC_DATA_WIDTH -2);

9 north_o(NOC_DATA_WIDTH -1 downto NOC_DATA_WIDTH -route_wdth

+1) <=

10 south_i(NOC_DATA_WIDTH -3 downto NOC_DATA_WIDTH -

route_wdth -1);

11 ...

To reduce the size, the code inside the case-statements was compressed, gather-
ing the calculation of the route into one statement, this gave a small improve-
ment. The next big improvement came when the case statements was taken out
of the process and changed to with-statements

1 ...

2 WITH select_north_i SELECT

3 north_o(NOC_DATA_WIDTH -route_wdth -1 downto 0) <=

4 south_i(NOC_DATA_WIDTH -route_wdth -1 downto 0) when

source_south ,

5 ...

The last change was to produce a complete output package in a single state-
ment, thereby not only reducing the code and the readability of it but also the
percentage of the total chip area. The switch was totally reduced with 14% of
the original size.
It was however another story with the arbiter because it was quite small in the
first place, therefor there have not been made any big improvement.
Since the nodes have four buffers, reducing the entity with a single slice would
reduce the design of the routing node with four slices. The first version had a
case statement switching on push and pop signal.

1 ...

2 case(control) is

3 when "10" => -- Only push

4 mem(top) <= data_i;

5 if(top = fifo_size -1) then

6 top <= 0;

7 else

8 top <= top +1;

9 end if;

10 counter <= counter +1;

11 when "01" => -- Only pop

12 ...

This was improved with a better way of calculation the bottom and top pointer.
At first, this was a really good improvement, but it had a flaw, it did not push
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if both push and pop signal were active. After correcting this error, it turned
out that there was no improvement at all. It was however not for nothing, since
it was now known that having fewer cases writing to the memory, the smaller
the buffer was. The case-statement was now rewritten to two if-statement, one
for pushing and one for poping, which meant there was only one case where the
memory was updated.

1 ...

2 if(push = ’1’) then

3 mem(conv_integer(unsigned(top))) <= data_i;

4 top <= unsigned(top) + unsigned(one);

5 if(pop /= ’1’) then

6 counter <= unsigned(counter) + unsigned(one);

7 end if;

8 end if;

9 ...

This gave a great improvement in both area and speed, filling only 78% of the
original design and improved the maximum frequency with 17%. In total the
router area was improved by 16%, in the cost of a slightly slower design. But
there was more to get, by using the latest version of ISE WebPack from Xilinx[9]
the design was improved from 1592 slices to 1482 slices. It was now tried to set
the syntesis tool to optimize for other than area, with normal optimization effort
for speed, the same number of slices was used, but the maximum frequency
was increased from 102 MHz to 173.5 MHz an improvement of 45% of the
original design. So the final design of the routing node use 1482 slices and has
a maximum frequency of 173.5 MHz.

6.2 Area and performance

A lot of data has been gathered with the systems, such as size and maximum
frequency. These data have been gathered by synthesis. When synthesising it
is possible to optimization with different goal and effort, to get an all uniform
and comparable results, synthesises have been done with speed as goal and
a normal optimization effort, because these gave the best results with the
tree structures both concerning speed and area. The synthesis have been made
to a Xilinx Virtex4 FGPA model number xc4vlx25-10ff668. It should also be
mentioned that the stated maximum frequencies are given by the synthesis tool.
Table 6.1 list the used components and the size of these components in slices.

Three different systems with multiprocessors have been designed. They are all
very similar, they have three processors, two memory, a UART and a semaphore
unit. The differ Also data from the communication designs have been gathered.
Table 6.3 shows the size of the communication design along with the maximum
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Component # of slices
OR1200 2605 slices
UART 509 slices
Semaphore 18 slices
Memory wrapper 101 slices
Master NA 69 slices
Slave NA 190 slices
Routing node 1482 slices
- Buffer 171 slices
- Arbiter 93 slices
- Switch 596 slices

Table 6.1: Size of components.

conbus tree stree

Area 8856 slices 12847 slices 10587 slices
Max frequency 81.332 MHz 93.470 MHz 83.076 MHz

Table 6.2: Size and speed of systems.

frequency for the design. It should be noted that the data is acquired by having

Area Max frequency
conbus 392 slices 303.430MHz
tree 7679 slices 102.176MHz
stree 5705 slices 107.746MHz

Table 6.3: Size and speed of interconnections.

the component or system as a top level design. The reason is that this was the
only way to get the data from the tools. This means that the tree NoC does
not necessarily fill 7679 slices in the tree system, or that the UART fills 509
slices when used in a system. This only tells the size of the component when
used without any other components.
All these figure does not tell how fast the system really is, example how fast it
can execute a program. This table 6.4 tells, by showing how long time it takes
for the system to run the 4coretest program listed in appendix B.2.3 on page
289. These data are gained by simulating with the program modelsim. The
clock period lasted 80 ns which is the same as a frequency of 12.5 MHz. In table
6.4 the first row tells how long it took in total, until the last symbol was sent
from the UART, including the reset from the test bench. The second how long
it took from the first cycle after the last reset. The last row tells how many
cycles it took from the last reset.
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conbus tree stree

Total time 26,473,955 ns 27,047,715 ns 26,727,715 ns
CPU time 26,472,720 ns 27,046,480 ns 26,726,480 ns
Cycles 330,909 cycles 338,081 cycles 334,081 cycles

Table 6.4: Time to execute the 4coretest test-program found in appendix
B.2.3.

6.3 Comparing interconnections

Looking into the interconnections, the NoC designs and the bus both uses a
round robin arbitration, and both supports up to eight master interfaces, but
while the bus also supports 8 slave interfaces, the NoC was design for this project
and therefor only supports four slaves. In theory the NoC is potentially faster
since it is able to handle requests from all eight masters at a time while the bus
handles a single request at a time. As a bus would contain an arbiter, an address
decoder, some muxes and state information it would seem to be simpler, and
thereby smaller than a NoC, containing several of network adapters and routers.

6.3.1 Area

Looking at the size of the components in table 6.1 the most of the components
are quite small. It is clear that components without buffers are smaller than
components with buffers, even though the task of the component is almost the
same. Comparing the master and slave NAs there is not a great difference in
what these do, however the slave is 2.75 times bigger, this is primarily due to
the buffer.
The processor, OR1200, and the routing node is by far the two largest com-
ponents. As described in section 6.1 the first version of the routing node filled
1889. Even though the task of the processor is much more complicated than
the task of the routing node, the processor is only 1.38 times as big as the first
design. This clearly indicates that the design of the node was not optimal and
it could be done better. The processor is 1.748 times as big as the final version
of the routing node, this is much better than the first version, but indicates that
it might be done better.
Looking more into the node design the area is primarily taken up by buffers and
the switch. First looking at the buffer it has 86 output bits in data and status
signals. The buffer contains

• One 4x84 distributed ram.



44 Results and discussion

• Two 2-bit up accumulator, these are the pointers.

• One 2-bit updown accumulator, this is the counter

Summing up this there are 336 bits ram and a total of 354 bits of data. In
details 45 flipflops and 179 LUTs have been used. With this in mind 171 slices
is not much, it could however in theory be better given that each slice contains
two LUTs.
The UART contains a FIFO which is much the same as the one in the routing

Width Depth Total data Area
Node: 84 bits 4 336 bits 171 slices

UART: 8 bits 8 64 bits 35 slices

Table 6.5: Detail view of FIFO in the UART and routing node.

node, the details for this is listed in table 6.5. From this table it is shown that
the node FIFO contains 5.25 as much data as the one in the UART, but it is
only 4.89 times as big. This indicates that improving the buffer in the routing
nodes would not be an easy task.
Concerning the switch there is no other component to compare it with. Looking
at it instead, it does not contain any data, it is only connecting inputs with out-
puts. As it has five 84-bit outputs it would at best bee made with 420 LUTs, or
210 slices. This indicates that there is more area to get from the switch. This
improvement could possibly be found in the fact that the switch also handles
updates of the route. Instead of updating the route of the packet just before it
is send out, an improvement would be to update the route before it is given to
the switch as an input. This way instead of having five route updaters for each
input, 25 in total, there would only be one for each input, 5 in total, that way
saving some area.
Looking at figure 5.1 and 5.3, the stree structure is clearly smaller containing
only four routers and 15 links, compared to the tree having 10 routers and 21
links. This shows it also makes better use of five ports in the router, the tree
having 2.1 links per router, the stree network has 3.75 links per router. But
what really matters is how much it fills on the board, this is listed in table 6.2.
From the figures it is shown that the stree is 2260 slices smaller, which is quite
an improvement. Since the only difference between the two designs is in the
communication this is where the improvement have been done. Looking at the
size of the NoC itself listed in table 6.3 the difference is 1974 slices which is
almost the same as the difference between the entire systems.
Comparing with the conbus the two NoC systems are much larger, which is
quite intuitive since they are more complex. Just comparing a single node in
the NoC with the bus, and the bus is still smaller. Looking at what they do
the reason for this is clear. The function of the two is almost the same, the
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bus connects 8 masters with 8 slaves the routing node connects 5 link to each
another. But while the bus only connects a single master and slave at a time
the node connect all the five links in a crossbar fashion. Looking at table 6.1
and 6.3, the switch which is responsible for this is also larger than the whole
conbus interconnection. The interconnection in the NoC systems are also the
largest part these.
Finally it is noticeable how small the tree system, table 6.2, is compared the
what it contains in components including the interconnection in table 6.3. Ac-
tually summing up the total area of the components and interconnection in the
tree system they use 16223 slices. Even more noticeable is it when summing
up the area of the ten routers, eight master NA and four slave NA, which is
what the tree interconnection uses. They use a total of 16132 slices, while the
tree interconnection is only listed to use 7679 slices.
This is a big improvement for a synthesis. The reason for these improvement
should be found in the fact, that when synthesising a single component, this
component have a series of in- and outputs that are unconnected. This means
that the synthesis tool con not find out what values they might contain and
therefor can not optimize them.
Connection this component to another component some of these, or maybe all,
of these I/O ports are connected with the new component. The synthesis tool
can now follow the whole path of a signal and thereby see the use of this. It
might be that it is never used, and therefor can be removed, or that it will
always have the same value as another signal and therefor these are joined. It
could also just be that some of the bits in the signal is never used and therefor
these are removed. Looking at many components one at a time there will be
many unconnected I/O ports and therefor connecting all these will give a big
improvement.

6.3.2 Performance

With multiple processors a lot off communication will be generated and there
is a big possibility that the communication will slow down the system. The
stree was designed to be better than the tree, in section 6.3.1 it was shown
that it is smaller now we will focus on the performance, besides comparing the
two NoC systems also the bus system will be looked upon. Taking a look at the
imaginary case that each master interface send out a request to the same slave
IP core at the same time. Table C.1 shows how the packets will flow in the tree
network, while table C.2 shows the flow for the stree network. Table 6.6 sums
up these two tables along with the flow from the conbus. Looking at the tree
and stree it is shown that the packet arrives two cycles before with the stree
design. This is not the whole story since it is unknown if the average packet
would spend longer time in the network, this could be due to a higher degree
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packet # tree stree conbus
1 7 cycles 5 cycles 1 cycles
2 11 cycles 7 cycles 2 cycles
3 9 cycles 9 cycles 3 cycles
4 13 cycles 11 cycles 4 cycles
5 8 cycles 6 cycles 5 cycles
6 12 cycles 8 cycles 6 cycles
7 10 cycles 10 cycles 7 cycles
8 14 cycles 12 cycles 8 cycles

Table 6.6: Shows how many cycles it takes for each packet to arrive to its
destination, when all master interfaces send out a request to the same slave at
the same time. Data are gathered from table C.1 and C.2.

of traffic contention. It would require a lot more testing and data gathering to
find out this. Looking at the conbus it is even faster, four cycles faster in every
case to be exact. Again this does not tell the whole story.
So according to table6.6 the bus design would be faster than any of the two NoC
designs and stree would be the fastest of these two. But the clock frequency
also has a impact on this, and in theory the NoCs would be faster since they has
simpler arbitration and shorter wires. The two NoC should be able to run at
same speed. Table 6.2 list the maximum frequency of each system, the conbus
system is not as fast as the two NoC design, but it is surprisingly not that
much slower. The reason for this would bee that it is a fairly simple design
with not that many connections and the bus therefor do not have big problems
with arbitration and driving the bus. Having a longer bus this problems would
occur, unless a NoC is used. Also good NoC has a much higher bandwidth
than buses, being able to let many masters communicate with different slaves,
while only one master can communicate with a slave in a bus. To overcome the
problems with the bus, it is often pipelined, resulting in using much more area.
This extra area are mainly going to buffers, but extra muxes, arbiters and state
information is needed.
Looking at the two NoC systems the tree system is faster than the stree system
according to table 6.2. But looking at table 6.3 and it is shown that the stree
typology is faster than the tree typology. First of all they would be expected
run at the same speed, because they are built almost the same way and with
the same component. Further more the one is faster in one of the tables and the
other is faster in the other table. Since they use the same component and the
same IP cores the explanation for this lies within the synthesis and the way the
optimization in the synthesis tool are done. This is greatly illustrated in that
with as an example the routing node an synthesis with a normal optimization
effort for speed gave a faster result than a synthesis with high optimization effort
with speed for goal. It also result of a normal optimization for speed also gave
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a smaller result than both normal and high optimization effort with low area as
goal.

So the conbus would be expected to be the fastest of the three, stree the

conbus tree stree

4,068,526 ns 3,616,790 ns 4.021.333 ns

Table 6.7: The amount of time it takes for the testprogram 4coretest, found
in section B.2.3, to finish with a given system.

second fastest and finally tree would be the slowest based on table 6.6. To
find out the correctness of this they have been simulated with the test program
and the result of this have been listed in table 6.4 on page 43. It clearly shows
everything is as expected, but this is at same frequency. When considering figure
6.2, which shows the tree is capable off running at higher speeds, it might be
another result. The actual program has a low level of concurrency since most
of the time it uses shared resources which only one processor may access at a
time, so it is limited how much it represent an real life concurrent program. It
does however has some level of concurrency and therefor it is not useless. The
number off cycles it takes to execute the program for each system is also listed
in table 6.4, from this it is possible to calculate how long time it would take if
the system ran at its maximum frequency, by calculating the clock period with
the formula tclk(ns) = 1000

frequency(MHz) this is then multiplied with the number
of clock cycles. Table 6.7 shows the result of this. Here, very surprisingly, the
tree system is the fastest and it is actually 11% faster than the conbus system.
The conbus and the stree is almost the same execution time. This clearly tells
that the tree system benefits from the higher frequency. This is however only
one program and other systems might be faster with other programs, depending
on varius factors such as level of concurrency, amount of comminucation with
memory, I/O devices and so on.

6.4 Getting the performance gain from paral-
lelism

NoC is potentially faster than busses, so why is the designed NoC not always
faster?
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Figure 6.1: The processor makes use of locality when requesting data from the
nearby memory.

6.4.1 Hardware

Looking into the design of the tree in figure 5.1 and table C.1 it is clear that
the link between r30 and r40 is a bottle neck letting only one packet go to the
slaves at a time. With this in mind, it is quite intuitive that to be able to
fully benefit from parallelism, not only calculation has to be parallel but also
communication. This is done by letting the masters have multiple paths to the
slaves, making it as unlikely as possible that two packages collide. This is not
the case in the tree and stree networks.
This will not help if there is only one slave in the network, a memory module as
an example. It is in parallelism better to have a lot smaller modules than one
big, say 8 4kb memory modules in stead of a single 32kb. But this either does
not help, if all communication goes to a single of these modules, therefor it also
crucial to make sure the communication is spread out on all slaves as much as
possible. Having eight master interfaces and only two memory modules this is
not perfect in the tree and stree. Having eight master interfaces and only two
memory modules this is not perfect in the tree and stree.
Another way of improving parallelism is to decrease the amount of communi-

cation, this could as an example be done with caches, where the most used data
is still present in the processor thereby making it unnecessary to request the
data from the memory. This does however also requires that the SoC support
some mechanism to control if data is valid. Taking advantage of locality also
keeps the time spent on communication at a minimum. This is as an example
when it is known that a processor will communicate a lot with another specific
IP core. It would then be wise to have a short distance between these two, if on
the other hand it was known that two IP cores would not communicate much,
or not at all, it is not so important to keep these close, see figure 6.1.
Figure 6.2 is made with locality and parallel communication in mind. Each
processor has a small memory module combined with it, designed to hold the
stack. This ensure that communication with the stack is as fast as possible,
since this is what is going to happen the most. It should also be noted that
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Figure 6.2: A mesh network making use of parallel communication and locality.

these ”‘private”’ memory modules are kept in the corner, as long way away from
the other masters as possible because the other masters will not communicate
with this memory module. The master interfaces are gathered in the outer ring
to make it possible to gather slave devices in the center, because every master
module will have to communicate with these, and thereby making the path to
slave modules as short as possible. This way parallel communication have been
improved and locality have exploit.

6.4.2 Software

But having a system that make use a higher degree of parallelism does not
help anything if the program is note made to be parallel. First of all it is a
requirement that the given problem can be solved with concurrency, the great-
est common divisor algorithms for an example, needs the sub-result before it
can start calculating the next. Searching a string, called the text for a given
substring, called the word, is an example off such a problem. It is then needed
to split the problem in sub-problems that can be solved independently, in the
example with the string this could be to split the text into sub-texts and then
each sub-problem would be to search the sub-text for the word.
When splitting the problem into subproblems it is important to make sure that
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the result is the same. Ensuring this in the word-search example, requires that
the word does not occur where thetext is split, thereby resulting in the word
would be split and not counted. On the other hand if the sub-texts overlap
the same occurrence of the word might bee counted twice.
Further more it is also required that each subproblem is solved, and the result
is gathered. In appendix B.2.4 such a word-search program is made. It should
be noted the program is not tested and it might not work fully as intended, but
should instead be considered as an example of how to do it.
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Conclusion

7.1 Achivements

The main result for this project is designing and implementing a SoC using IP
cores and NoC. This was archived by starting with a simple design and then
adding more and more into it, ending up with multiprocessor using a bus just
before going to the NoC.
A WISHBONE memory wrapper have been designed to use with the generated
memory cores from the xilinx tools. Further more a synchronization unit have
been designed based on binary semaphores to keep thread-safety in a multipro-
cessor environment, this unit supports the WISHBONE interface and requires
the used programs to support the unit.
While the res of the peripheral units have been taken from OpenCores, every-
thing within the NoC have been designed from scratch. The NoC uses source
routing where the route of the packet is calculated at the source. Further more
the store-and-forward strategy have been used, which means that the whole
packet is sent at the time instead of splitting up the packet in flits. These
choices have been made to keep the NoC simple. A routing node which sup-
ports this and uses round robin arbitration have been designed, along with the
necessary network adapters adapters.
In the end the network was found to be very large, even after some optimiza-
tions. The size of the node, which is the largest component in the network, is
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analyzed. Here it is found that the buffer is small even if it might be possible
to make it smaller. The switch within the nodes is found to be large and it sug-
gested that taking out route updating from it would reduce the size significant.
When it comes to speed the NoC is found to be surprisingly slow, the main
reason for this is a bottleneck removing the possibility of concurrent communi-
cation. Even so the NoC was also expected to run at much higher speeds than
the bus, this is not the case. This is expected to be because the design is rather
small and simple and the bus thereby did not suffer from any of its flaws.

7.2 Future work

The project ended with only binary tree inspirited NoCs, but there is many more
typologies that could be used, the mesh or torus for naming some of them. Also
parallelism could be better exploit, and this should be taken into consideration
when designing new typologies. As an example the typology illustrated in figure
6.2 could be a starting point for new typologies.
Also reintroducing handshaking, and thereby make the system more scalable,
would be an aspect of future work. An deeper analysis of the designed network to
find its weaknesses and design a new network from scratch with this knowledge
would be an idea.
If I was to design a new network from scratch i would still use source routing
as this seem like an good idea. First of all it keeps the nodes more simple,
not having to know where in the network they are, and they do not need an
algorithm to find out in which direction to forward a packet. It does however
depend on the network typology, as i do believe simple distributed routing,
such as X-Y routing would be a better solution than source routing in a mesh
network, the drawback of this is it can not be used in every typology.
The chosen forwarding strategy would be wormhole, as this seems like an better
solution keeping everything in the nodes smaller. To take care of worms blocking
another, VC would be introduced to the system. How many VC need would be
up to further analysis, but it will depend on the size of the system. For a system
as the one designed two virtual channels would seem fair considering the low
amount of packets. Also the design of the routing nodes has to be reconsidered,
what to keep and what to do better. Here i specifically think of the switch.
Future work also lies in software development, looking at how to solve problems
using concurrency, and making the software run faster with the multiprocessor.
This is an interesting aspect to make software for the system, but it could also
be the other way around making multiprocessor systems that will solve the
problem faster.
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v
e
r
s
i
o
n

1
3

-
-

v
1
.
1
:

F
i
x

p
r
o
b
l
e
m

w
i
t
h

a
c
k

g
o
i
n
g

h
i
g
h

b
e
f
o
r
e

d
a
t
a

w
a
s

r
e
a
d
y

1
4

-
-

1
5

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

1
6

1
7

l
i
b
r
a
r
y

I
E
E
E
;

1
8

u
s
e

I
E
E
E
.
s
t
d
_
l
o
g
i
c
_
1
1
6
4
.
A
L
L
;

1
9

u
s
e

I
E
E
E
.
s
t
d
_
l
o
g
i
c
_
a
r
i
t
h
.
A
L
L
;

2
0

u
s
e

w
o
r
k
.
t
y
p
e
s
.
a
l
l
;

2
1

2
2

e
n
t
i
t
y

c
o
r
e
_
m
e
m

i
s

2
3

p
o
r
t

(

2
4

-
-
I
/
O

P
o
r
t
s

2
5

w
b
_
c
l
k
_
i

:
i
n

b
i
t
_
t
;

-
-

T
h
e

C
l
o
c
k

2
6

w
b
_
r
s
t
_
i

:
i
n

b
i
t
_
t
;

-
-

T
h
e

r
e
s
e
t

s
i
g
n
a
l

2
7

2
8

-
-
W
B

s
l
a
v
e

i
/
f

2
9

w
b
_
d
a
t
a
_
i

:
i
n

w
o
r
d
_
t
;

-
-

W
B

d
a
t
a

i
n

3
0

w
b
_
d
a
t
a
_
o

:
o
u
t

w
o
r
d
_
t
;

-
-

W
B

d
a
t
a

o
u
t

3
1

w
b
_
a
d
r
_
i

:
i
n

w
o
r
d
_
t
;

-
-

W
B

a
d
r
e
s
s

3
2

w
b
_
s
e
l
_
i

:
i
n

s
t
d
_
l
o
g
i
c
_
v
e
c
t
o
r
(
3

d
o
w
n
t
o

0
)
;

-
-
W
B

s
e
l
e
c
t

i
n
p
u
t

a
r
r
a
y

3
3

w
b
_
w
e
_
i

:
i
n

b
i
t
_
t
;

-
-

W
B

w
r
i
t
e

e
n
a
b
l
e

3
4

w
b
_
c
y
c
_
i

:
i
n

b
i
t
_
t
;

-
-

W
B

c
y
c
l
e

i
n
p
u
t

3
5

w
b
_
s
t
b
_
i

:
i
n

b
i
t
_
t
;

-
-

W
B

s
t
r
o
b
e

i
n
p
u
t

3
6

w
b
_
a
c
k
_
o

:
o
u
t

b
i
t
_
t
;

-
-

W
B

a
c
k
n
o
w
l
e
d
g
e

o
u
t
p
u
t

3
7

-
-
w
b
_
r
t
y
_
o

:
o
u
t

b
i
t
_
t
;

-
-

W
B

r
e
t
r
y

o
u
t
p
u
t

3
8

w
b
_
e
r
r
_
o

:
o
u
t

b
i
t
_
t

-
-

W
B

e
r
r
o
r

o
u
t
p
u
t
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3
9

)
;

4
0

4
1

e
n
d

c
o
r
e
_
m
e
m
;

4
2

4
3

a
r
c
h
i
t
e
c
t
u
r
e

s
t
r
u
c

o
f

c
o
r
e
_
m
e
m

i
s

4
4

4
5

c
o
m
p
o
n
e
n
t

m
e
m
_
b
l
o
c
k

4
6

p
o
r
t
(

4
7

a
d
d
r

:
i
n

s
t
d
_
l
o
g
i
c
_
v
e
c
t
o
r
(
1
3

d
o
w
n
t
o

0
)
;

-
-

A
d
d
r
e
s
s

4
8

c
l
k

:
i
n

b
i
t
_
t
;

-
-

C
l
o
c
k

4
9

d
i
n

:
i
n

w
o
r
d
_
t
;

-
-

D
a
t
a

i
n

5
0

d
o
u
t

:
o
u
t

w
o
r
d
_
t
;

-
-

D
a
t
a

o
u
t

5
1

e
n

:
i
n

b
i
t
_
t
;

-
-

E
n
a
b
l
e

5
2

w
e

:
i
n

b
i
t
_
t

-
-

W
r
i
t
e

e
n
a
b
l
e

5
3

)
;

5
4

e
n
d

c
o
m
p
o
n
e
n
t
;

5
5

5
6

-
-

5
7

-
-
S
I
G
N
A
L
S

5
8

-
-

5
9

6
0

S
I
G
N
A
L

m
e
m
_
w
e

:
b
i
t
_
t
;

6
1

S
I
G
N
A
L

m
e
m
_
e
n

:
b
i
t
_
t
;

6
2

S
I
G
N
A
L

m
e
m
_
d
i
n

:
w
o
r
d
_
t
;

6
3

S
I
G
N
A
L

m
e
m
_
d
o
u
t

:
w
o
r
d
_
t
;

6
4

6
5

-
-
S
t
a
t
e

S
i
g
n
a
l
s

a
n
d

t
y
p
e
s

6
6

T
Y
P
E

s
t
a
t
e

i
s

(
S
T
A
T
E
_
R
E
Q
U
E
S
T
,

S
T
A
T
E
_
W
A
I
T
,

S
T
A
T
E
_
R
E
S
P
O
N
D
)
;

-
-

S
t
a
t
e
s

f
o
r

F
S
M

6
7

S
I
G
N
A
L

c
u
r
r
e
n
t
_
s
t
a
t
e

:
s
t
a
t
e
;

6
8

S
I
G
N
A
L

n
e
x
t
_
s
t
a
t
e

:
s
t
a
t
e
;

6
9

7
0

7
1

b
e
g
i
n

7
2

7
3

m
e
m
_
e
n

<
=

w
b
_
c
y
c
_
i

a
n
d

w
b
_
s
t
b
_
i
;

7
4

w
b
_
e
r
r
_
o

<
=

’
0
’
;
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7
5

7
6

7
7

7
8

7
9

m
e
m

:
m
e
m
_
b
l
o
c
k

8
0

p
o
r
t

m
a
p
(

8
1

a
d
d
r

=
>

w
b
_
a
d
r
_
i
(
1
5

d
o
w
n
t
o

2
)
,

8
2

c
l
k

=
>

w
b
_
c
l
k
_
i
,

8
3

d
i
n

=
>

m
e
m
_
d
i
n
,

8
4

d
o
u
t

=
>

m
e
m
_
d
o
u
t
,

8
5

e
n

=
>

m
e
m
_
e
n
,

8
6

w
e

=
>

m
e
m
_
w
e

8
7

)
;

8
8

8
9

9
0

-
-

p
u
r
p
o
s
e
:

N
e
x
t

s
t
a
t
e

a
n
d

o
u
t
p
u
t

l
o
g
i
c

9
1

-
-

t
y
p
e

:
c
o
m
b
i
n
a
t
i
o
n
a
l

9
2

-
-

i
n
p
u
t
s

:

9
3

n
e
x
t
_
s
t
a
t
e
_
l
o
g
i
c

:
p
r
o
c
e
s
s

(
c
u
r
r
e
n
t
_
s
t
a
t
e
,

w
b
_
a
d
r
_
i
,

w
b
_
s
t
b
_
i
,

w
b
_
c
y
c
_
i
,

w
b
_
d
a
t
a
_
i
,

w
b
_
w
e
_
i
,

w
b
_
s
e
l
_
i

,
m
e
m
_
d
o
u
t
)

9
4

b
e
g
i
n

9
5

m
e
m
_
w
e

<
=

’
0
’
;

9
6

w
b
_
a
c
k
_
o

<
=

’
0
’
;

9
7

m
e
m
_
d
i
n

<
=

w
b
_
d
a
t
a
_
i
;

9
8

i
f

w
b
_
s
t
b
_
i

=
’
1
’

a
n
d

w
b
_
c
y
c
_
i

=
’
1
’
t
h
e
n

9
9

c
a
s
e

c
u
r
r
e
n
t
_
s
t
a
t
e

i
s

1
0
0

w
h
e
n

S
T
A
T
E
_
R
E
Q
U
E
S
T

=
>

1
0
1

w
b
_
a
c
k
_
o

<
=

’
0
’
;

1
0
2

i
f

w
b
_
w
e
_
i

=
’
1
’

t
h
e
n

-
-
w
r
i
t
e

1
0
3

-
-

w
r
i
t
e

w
o
r
d

1
0
4

i
f

w
b
_
s
e
l
_
i

=
"
1
1
1
1
"

t
h
e
n

1
0
5

n
e
x
t
_
s
t
a
t
e

<
=

S
T
A
T
E
_
R
E
S
P
O
N
D
;

1
0
6

m
e
m
_
w
e

<
=

’
1
’
;

1
0
7

m
e
m
_
d
i
n

<
=

w
b
_
d
a
t
a
_
i
;

1
0
8

e
l
s
e

-
-
w
r
i
t
e

b
y
t
e

1
0
9

n
e
x
t
_
s
t
a
t
e

<
=

S
T
A
T
E
_
W
A
I
T
;
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1
1
0

m
e
m
_
w
e

<
=

’
0
’
;

1
1
1

m
e
m
_
d
i
n

<
=

w
b
_
d
a
t
a
_
i
;

1
1
2

e
n
d

i
f
;

1
1
3

1
1
4

e
l
s
e

-
-
r
e
a
d

1
1
5

n
e
x
t
_
s
t
a
t
e

<
=

S
T
A
T
E
_
R
E
S
P
O
N
D
;

1
1
6

m
e
m
_
w
e

<
=

’
0
’
;

1
1
7

m
e
m
_
d
i
n

<
=

w
b
_
d
a
t
a
_
i
;

1
1
8

e
n
d

i
f
;

1
1
9

w
h
e
n

S
T
A
T
E
_
W
A
I
T

=
>

1
2
0

n
e
x
t
_
s
t
a
t
e

<
=

S
T
A
T
E
_
R
E
S
P
O
N
D
;

1
2
1

m
e
m
_
w
e

<
=

’
1
’
;

1
2
2

i
f

w
b
_
s
e
l
_
i

=
"
0
0
0
1
"

t
h
e
n

1
2
3

m
e
m
_
d
i
n

<
=

m
e
m
_
d
o
u
t
(
3
1

d
o
w
n
t
o

8
)

&
w
b
_
d
a
t
a
_
i
(
7

d
o
w
n
t
o

0
)
;

1
2
4

e
l
s
i
f

w
b
_
s
e
l
_
i

=
"
0
0
1
0
"

t
h
e
n

1
2
5

m
e
m
_
d
i
n

<
=

m
e
m
_
d
o
u
t
(
3
1

d
o
w
n
t
o

1
6
)

&
w
b
_
d
a
t
a
_
i
(
1
5

d
o
w
n
t
o

8
)

&
m
e
m
_
d
o
u
t
(
7

d
o
w
n
t
o

0
)
;

1
2
6

e
l
s
i
f

w
b
_
s
e
l
_
i

=
"
0
1
0
0
"

t
h
e
n

1
2
7

m
e
m
_
d
i
n

<
=

m
e
m
_
d
o
u
t
(
3
1

d
o
w
n
t
o

2
4
)

&
w
b
_
d
a
t
a
_
i
(
2
3

d
o
w
n
t
o

1
6
)

&
m
e
m
_
d
o
u
t
(
1
5

d
o
w
n
t
o

0
)
;

1
2
8

e
l
s
e

1
2
9

m
e
m
_
d
i
n

<
=

w
b
_
d
a
t
a
_
i
(
3
1

d
o
w
n
t
o

2
4
)

&
m
e
m
_
d
o
u
t
(
2
3

d
o
w
n
t
o

0
)
;

1
3
0

e
n
d

i
f
;

1
3
1

w
h
e
n

S
T
A
T
E
_
R
E
S
P
O
N
D

=
>

1
3
2

n
e
x
t
_
s
t
a
t
e

<
=

S
T
A
T
E
_
R
E
Q
U
E
S
T
;

1
3
3

w
b
_
a
c
k
_
o

<
=

’
1
’
;

1
3
4

w
h
e
n

o
t
h
e
r
s

=
>

1
3
5

n
u
l
l
;

1
3
6

e
n
d

c
a
s
e
;

1
3
7

e
l
s
e

1
3
8

n
e
x
t
_
s
t
a
t
e

<
=

S
T
A
T
E
_
R
E
Q
U
E
S
T
;

1
3
9

w
b
_
a
c
k
_
o

<
=

’
0
’
;

1
4
0

e
n
d

i
f
;

1
4
1

e
n
d

p
r
o
c
e
s
s

n
e
x
t
_
s
t
a
t
e
_
l
o
g
i
c
;

1
4
2

1
4
3

-
-

p
u
r
p
o
s
e
:

S
t
a
t
e

r
e
g
i
s
t
e
r

1
4
4

-
-

t
y
p
e

:
s
e
q
u
e
n
t
i
a
l

1
4
5

-
-

i
n
p
u
t
s

:
w
b
_
c
l
k
_
i
,

w
b
_
r
s
t
_
i
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1
4
6

-
-

o
u
t
p
u
t
s
:

1
4
7

S
t
a
t
e
_
r
e
g
i
s
t
e
r
:

p
r
o
c
e
s
s

(
w
b
_
c
l
k
_
i
,

w
b
_
r
s
t
_
i
)

1
4
8

b
e
g
i
n

-
-

p
r
o
c
e
s
s

S
t
a
t
e

r
e
g
i
s
t
e
r

1
4
9

i
f

w
b
_
r
s
t
_
i

=
’
0
’

t
h
e
n

-
-

a
s
y
n
c
h
r
o
n
o
u
s

r
e
s
e
t

(
a
c
t
i
v
e

l
o
w
)

1
5
0

c
u
r
r
e
n
t
_
s
t
a
t
e

<
=

S
T
A
T
E
_
R
E
Q
U
E
S
T
;

1
5
1

e
l
s
i
f

w
b
_
c
l
k
_
i
’
e
v
e
n
t

a
n
d

w
b
_
c
l
k
_
i

=
’
1
’

t
h
e
n

-
-

r
i
s
i
n
g

c
l
o
c
k

e
d
g
e

1
5
2

c
u
r
r
e
n
t
_
s
t
a
t
e

<
=

n
e
x
t
_
s
t
a
t
e
;

1
5
3

e
n
d

i
f
;

1
5
4

e
n
d

p
r
o
c
e
s
s

S
t
a
t
e
_
r
e
g
i
s
t
e
r
;

1
5
5

w
b
_
d
a
t
a
_
o

<
=

m
e
m
_
d
o
u
t
;

1
5
6

e
n
d

s
t
r
u
c
;
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A

.1
.2

m
e
m

o
ry

.v
h
d

1
l
i
b
r
a
r
y

I
E
E
E
;

2
u
s
e

I
E
E
E
.
s
t
d
_
l
o
g
i
c
_
a
r
i
t
h
.
a
l
l
;

3
u
s
e

I
E
E
E
.
s
t
d
_
l
o
g
i
c
_
1
1
6
4
.
a
l
l
;

4
u
s
e

i
e
e
e
.
n
u
m
e
r
i
c
_
s
t
d
.
t
o
_
u
n
s
i
g
n
e
d
;

5
u
s
e

S
T
D
.
t
e
x
t
i
o
.
a
l
l
;

6
u
s
e

W
O
R
K
.
t
y
p
e
s
.
a
l
l
;

7 8
e
n
t
i
t
y

m
e
m
o
r
y

i
s

9
1
0

g
e
n
e
r
i
c
(

1
1

f
i
l
e
n
a
m
e

:
s
t
r
i
n
g

:
=

"
"
;

-
-

N
a
m
e

o
f

f
i
l
e

t
o

l
o
a
d

1
2

m
e
m
s
i
z
e

:
n
a
t
u
r
a
l

:
=

8
1
9
2
;

1
3

m
e
m
b
a
s
e

:
n
a
t
u
r
a
l

:
=

0
)
;

1
4

p
o
r
t

(

1
5

-
-
I
/
O

P
o
r
t
s

1
6

w
b
_
c
l
k
_
i

:
i
n

b
i
t
_
t
;

-
-

T
h
e

C
l
o
c
k

1
7

w
b
_
r
s
t
_
i

:
i
n

b
i
t
_
t
;

-
-

T
h
e

r
e
s
e
t

s
i
g
n
a
l

1
8

1
9

-
-
W
B

s
l
a
v
e

i
/
f

2
0

w
b
_
d
a
t
a
_
i

:
i
n

w
o
r
d
_
t
;

-
-

W
B

d
a
t
a

i
n

2
1

w
b
_
d
a
t
a
_
o

:
o
u
t

w
o
r
d
_
t
;

-
-

W
B

d
a
t
a

o
u
t

2
2

w
b
_
a
d
r
_
i

:
i
n

w
o
r
d
_
t
;

-
-

W
B

a
d
r
e
s
s

2
3

w
b
_
s
e
l
_
i

:
i
n

s
t
d
_
l
o
g
i
c
_
v
e
c
t
o
r
(
3

d
o
w
n
t
o

0
)
;

-
-
W
B

s
e
l
e
c
t

i
n
p
u
t

a
r
r
a
y

2
4

w
b
_
w
e
_
i

:
i
n

b
i
t
_
t
;

-
-

W
B

w
r
i
t
e

e
n
a
b
l
e

2
5

w
b
_
c
y
c
_
i

:
i
n

b
i
t
_
t
;

-
-

W
B

c
y
c
l
e

i
n
p
u
t

2
6

w
b
_
s
t
b
_
i

:
i
n

b
i
t
_
t
;

-
-

W
B

s
t
r
o
b
e

i
n
p
u
t

2
7

w
b
_
a
c
k
_
o

:
o
u
t

b
i
t
_
t
;

-
-

W
B

a
c
k
n
o
w
l
e
d
g
e

o
u
t
p
u
t

2
8

w
b
_
r
t
y
_
o

:
o
u
t

b
i
t
_
t
;

-
-

W
B

r
e
t
r
y

o
u
t
p
u
t

2
9

w
b
_
e
r
r
_
o

:
o
u
t

b
i
t
_
t
)
;

-
-

W
B

e
r
r
o
r

o
u
t
p
u
t

3
0

3
1

e
n
d

m
e
m
o
r
y
;

3
2

3
3

a
r
c
h
i
t
e
c
t
u
r
e

b
e
h
a
v
i
o
u
r
a
l

o
f

m
e
m
o
r
y

i
s

3
4
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3
5

s
u
b
t
y
p
e

M
e
m
A
d
d
r

i
s

i
n
t
e
g
e
r

r
a
n
g
e

0
+

m
e
m
b
a
s
e

t
o

m
e
m
s
i
z
e

+
m
e
m
b
a
s
e

-
1
;

3
6

t
y
p
e

M
e
m
T
y
p
e

i
s

a
r
r
a
y
(
M
e
m
A
d
d
r
)

o
f

i
n
t
e
g
e
r
;

3
7

3
8

s
h
a
r
e
d

v
a
r
i
a
b
l
e

m
e
m
o
r
y

:
M
e
m
T
y
p
e
;

3
9

s
h
a
r
e
d

v
a
r
i
a
b
l
e

t
e
s
t

:
S
t
d
_
l
o
g
i
c
_
v
e
c
t
o
r
(
3
1

d
o
w
n
t
o

0
)
;

4
0

4
1

p
r
o
c
e
d
u
r
e

l
o
a
d
m
e
m
o
r
y

(
c
o
n
s
t
a
n
t

f
i
l
e
n
a
m
e

:
i
n

s
t
r
i
n
g
)

i
s

-
-

L
o
a
d

a
f
i
l
e

i
n
t
o

m
e
m
o
r
y

4
2

4
3

f
i
l
e

m
e
m
f
i
l
e

:
t
e
x
t

o
p
e
n

r
e
a
d
_
m
o
d
e

i
s

f
i
l
e
n
a
m
e
;

4
4

v
a
r
i
a
b
l
e

m
e
m
l
i
n
e

:
l
i
n
e
;

4
5

v
a
r
i
a
b
l
e

l
i
n
e
_
n
o

:
n
a
t
u
r
a
l

:
=

0
;

4
6

v
a
r
i
a
b
l
e

r
e
a
d
_
l
i
n
e

:
i
n
t
e
g
e
r
;

4
7

v
a
r
i
a
b
l
e

d
a
t
a
m
e
m

:
b
o
o
l
e
a
n

:
=

f
a
l
s
e
;

-
-

a
r
e

w
e

w
r
i
t
i
n
g

d
a
t
a

t
o

m
e
m
o
r
y

4
8

v
a
r
i
a
b
l
e

s
t
r

:
s
t
r
i
n
g
(
1

t
o

5
)
;

4
9

v
a
r
i
a
b
l
e

m
e
m
_
c
o
u
n
t

:
n
a
t
u
r
a
l

:
=

m
e
m
b
a
s
e
;

-
-

n
u
m
b
e
r

o
f

d
a
t
a
/
i
n
s
t
r

b
l
o
c
k
s

p
u
t

i
n
t
o

m
e
m
o
r
y

5
0

5
1

p
r
o
c
e
d
u
r
e

r
e
a
d
_
h
e
x

(

5
2

m
y
l
i
n
e

:
i
n
o
u
t

l
i
n
e
;

5
3

w
o
r
d

:
o
u
t

i
n
t
e
g
e
r
)

i
s

5
4

5
5

v
a
r
i
a
b
l
e

c
h

:
c
h
a
r
a
c
t
e
r
;

5
6

v
a
r
i
a
b
l
e

d
i
g
i
t

:
i
n
t
e
g
e
r
;

5
7

v
a
r
i
a
b
l
e

p
a
r
t

:
w
o
r
d
_
t
;

5
8

5
9

b
e
g
i
n

-
-
r
e
a
d
_
h
e
x

6
0

6
1

f
o
r

i
i
n

0
t
o

7
l
o
o
p

6
2

r
e
a
d
(
m
y
l
i
n
e
,

c
h
)
;

6
3

i
f

c
h

>
=

’
0
’

a
n
d

c
h

<
=

’
9
’

t
h
e
n

6
4

d
i
g
i
t

:
=

c
h
a
r
a
c
t
e
r
’
p
o
s
(
c
h
)

-
c
h
a
r
a
c
t
e
r
’
p
o
s
(
’
0
’
)
;

6
5

e
l
s
i
f

c
h

>
=

’
A
’

a
n
d

c
h

<
=

’
F
’

t
h
e
n

6
6

d
i
g
i
t

:
=

c
h
a
r
a
c
t
e
r
’
p
o
s
(
c
h
)

-
c
h
a
r
a
c
t
e
r
’
p
o
s
(
’
A
’
)

+
1
0
;

6
7

e
l
s
i
f

c
h

>
=

’
a
’

a
n
d

c
h

<
=

’
f
’

t
h
e
n

6
8

d
i
g
i
t

:
=

c
h
a
r
a
c
t
e
r
’
p
o
s
(
c
h
)

-
c
h
a
r
a
c
t
e
r
’
p
o
s
(
’
a
’
)

+
1
0
;

6
9

e
l
s
e
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7
0

r
e
p
o
r
t

"
E
R
R
O
R

i
n

i
n
p
u
t

f
i
l
e

:
"

&
f
i
l
e
n
a
m
e

&
"

o
n

l
i
n
e

"
&

i
n
t
e
g
e
r
’
i
m
a
g
e
(
l
i
n
e
_
n
o
)

s
e
v
e
r
i
t
y

e
r
r
o
r
;

7
1

e
n
d

i
f
;

7
2

7
3

p
a
r
t
(
3
1
-
i
*
4

d
o
w
n
t
o

2
8
-
i
*
4
)

:
=

c
o
n
v
_
s
t
d
_
l
o
g
i
c
_
v
e
c
t
o
r
(
d
i
g
i
t
,

4
)
;

7
4

e
n
d

l
o
o
p
;

-
-

i

7
5

w
o
r
d

:
=

c
o
n
v
_
i
n
t
e
g
e
r
(
u
n
s
i
g
n
e
d
(
p
a
r
t
)
)
;

7
6

e
n
d

r
e
a
d
_
h
e
x
;

7
7

b
e
g
i
n

-
-
l
o
a
d
m
e
m
o
r
y

7
8

7
9

w
h
i
l
e

n
o
t

e
n
d
f
i
l
e
(
m
e
m
f
i
l
e
)

l
o
o
p

8
0

r
e
a
d
l
i
n
e
(
m
e
m
f
i
l
e
,

m
e
m
l
i
n
e
)
;

8
1

r
e
a
d
_
h
e
x
(
m
e
m
l
i
n
e
,

r
e
a
d
_
l
i
n
e
)
;

8
2

m
e
m
o
r
y
(
m
e
m
_
c
o
u
n
t
)

:
=

r
e
a
d
_
l
i
n
e
;

8
3

m
e
m
_
c
o
u
n
t

:
=

m
e
m
_
c
o
u
n
t

+
1
;

8
4

e
n
d

l
o
o
p
;

8
5

e
n
d

l
o
a
d
m
e
m
o
r
y
;

8
6

8
7

b
e
g
i
n

-
-

b
e
h
a
v
i
o
r
a
l

8
8

8
9

-
-

p
u
r
p
o
s
e
:

w
r
i
t
e

t
o

m
e
m
o
r
y

a
n
d

a
s
y
n
c
h
r
o
n
o
u
s

r
e
s
e
t

9
0

-
-

t
y
p
e

:
s
e
q
u
e
n
t
i
a
l

9
1

-
-

i
n
p
u
t
s

:
w
b
_
c
l
k
_
i
,

r
e
s
e
t
,

w
b
_
a
d
r
_
i

,
w
b
_
d
a
t
a
_
i

9
2

-
-

o
u
t
p
u
t
s
:

9
3

M
E
M
:

p
r
o
c
e
s
s

(
w
b
_
c
l
k
_
i
,
w
b
_
r
s
t
_
i
)

9
4

v
a
r
i
a
b
l
e

m
e
m
_
v
e
c
t
o
r

:
s
t
d
_
l
o
g
i
c
_
v
e
c
t
o
r
(
3
1

d
o
w
n
t
o

0
)
;

9
5

b
e
g
i
n

-
-

p
r
o
c
e
s
s

m
e
m
o
r
y

9
6

w
b
_
r
t
y
_
o

<
=

’
0
’
;

9
7

w
b
_
e
r
r
_
o

<
=

’
0
’
;

9
8

i
f

w
b
_
r
s
t
_
i

=
’
0
’

t
h
e
n

-
-

a
s
y
n
c
h
r
o
n
o
u
s

r
e
s
e
t

(
a
c
t
i
v
e

l
o
w
)

9
9

i
f

f
i
l
e
n
a
m
e

/
=

"
"

t
h
e
n

1
0
0

l
o
a
d
m
e
m
o
r
y
(
f
i
l
e
n
a
m
e
)
;

1
0
1

e
l
s
e

1
0
2

r
e
p
o
r
t

"
N
o

f
i
l
e

s
p
e
c
i
f
i
e
d

f
o
r

m
e
m
o
r
y
"

s
e
v
e
r
i
t
y

E
R
R
O
R
;

1
0
3

e
n
d

i
f
;

1
0
4

w
b
_
a
c
k
_
o

<
=

’
0
’
;
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1
0
5

-
-

c
o
n
v
_
s
t
d
_
l
o
g
i
c
_
v
e
c
t
o
r
(
m
e
m
b
a
s
e
,
3
2
)
;

1
0
6

e
l
s
i
f

f
a
l
l
i
n
g
_
e
d
g
e
(
w
b
_
c
l
k
_
i
)

t
h
e
n

-
-

r
i
s
i
n
g

c
l
o
c
k

e
d
g
e

a
n
d

a
d
r

i
s

i
n

m
e
m
s
p
a
c
e

1
0
7

i
f

w
b
_
w
e
_
i

=
’
1
’

a
n
d

w
b
_
s
t
b
_
i

=
’
1
’

t
h
e
n

-
-
w
r
i
t
e

1
0
8

t
e
s
t

:
=

w
b
_
a
d
r
_
i
(
a
d
d
r
_
w
d
t
h
-
1

d
o
w
n
t
o

2
)

&
"
0
0
"

;

1
0
9

m
e
m
_
v
e
c
t
o
r

:
=

c
o
n
v
_
s
t
d
_
l
o
g
i
c
_
v
e
c
t
o
r
(
m
e
m
o
r
y
(
c
o
n
v
_
i
n
t
e
g
e
r
(
u
n
s
i
g
n
e
d
(
w
b
_
a
d
r
_
i
(
a
d
d
r
_
w
d
t
h
-
1

d
o
w
n
t
o

2
)

)
)
)
,

d
a
t
a
_
w
d
t
h
)
;

1
1
0

i
f

w
b
_
s
e
l
_
i
(
0
)

=
’
1
’

t
h
e
n

1
1
1

m
e
m
_
v
e
c
t
o
r
(
7

d
o
w
n
t
o

0
)

:
=

w
b
_
d
a
t
a
_
i
(
7

d
o
w
n
t
o

0
)
;

1
1
2

e
n
d

i
f
;

1
1
3

i
f

w
b
_
s
e
l
_
i
(
1
)

=
’
1
’

t
h
e
n

1
1
4

m
e
m
_
v
e
c
t
o
r
(
1
5

d
o
w
n
t
o

8
)

:
=

w
b
_
d
a
t
a
_
i
(
1
5

d
o
w
n
t
o

8
)
;

1
1
5

e
n
d

i
f
;

1
1
6

i
f

w
b
_
s
e
l
_
i
(
2
)

=
’
1
’

t
h
e
n

1
1
7

m
e
m
_
v
e
c
t
o
r
(
2
3

d
o
w
n
t
o

1
6
)

:
=

w
b
_
d
a
t
a
_
i
(
2
3

d
o
w
n
t
o

1
6
)
;

1
1
8

e
n
d

i
f
;

1
1
9

i
f

w
b
_
s
e
l
_
i
(
3
)

=
’
1
’

t
h
e
n

1
2
0

m
e
m
_
v
e
c
t
o
r
(
3
1

d
o
w
n
t
o

2
4
)

:
=

w
b
_
d
a
t
a
_
i
(
3
1

d
o
w
n
t
o

2
4
)
;

1
2
1

-
-
e
n
d

i
f
;

1
2
2

-
-
e
l
s
e

1
2
3

-
-

m
e
m
_
v
e
c
t
o
r

:
=

w
b
_
d
a
t
a
_
i
;

1
2
4

e
n
d

i
f
;

1
2
5

m
e
m
o
r
y
(
c
o
n
v
_
i
n
t
e
g
e
r
(
u
n
s
i
g
n
e
d
(
w
b
_
a
d
r
_
i
(
a
d
d
r
_
w
d
t
h
-
1

d
o
w
n
t
o

2
)
)
)
)

1
2
6

:
=

c
o
n
v
_
i
n
t
e
g
e
r
(
u
n
s
i
g
n
e
d
(
m
e
m
_
v
e
c
t
o
r
)
)
;

1
2
7

w
b
_
a
c
k
_
o

<
=

’
1
’
;

1
2
8

-
-
e
n
d

i
f
;

1
2
9

e
l
s
i
f

w
b
_
w
e
_
i

=
’
0
’

a
n
d

w
b
_
s
t
b
_
i

=
’
1
’

t
h
e
n

-
-

r
e
a
d

1
3
0

m
e
m
_
v
e
c
t
o
r

:
=

c
o
n
v
_
s
t
d
_
l
o
g
i
c
_
v
e
c
t
o
r
(
m
e
m
o
r
y
(
c
o
n
v
_
i
n
t
e
g
e
r
(
u
n
s
i
g
n
e
d
(
w
b
_
a
d
r
_
i
(
a
d
d
r
_
w
d
t
h
-
1

d
o
w
n
t
o

2
)

)
)
)
,

d
a
t
a
_
w
d
t
h
)
;

1
3
1

i
f

w
b
_
s
e
l
_
i
(
0
)

=
’
1
’

t
h
e
n

1
3
2

-
-

w
b
_
d
a
t
a
_
o

<
=

X
"
0
0
0
0
0
0
"

&
m
e
m
_
v
e
c
t
o
r
(
7

d
o
w
n
t
o

0
)
;

1
3
3

w
b
_
d
a
t
a
_
o
(
7

d
o
w
n
t
o

0
)

<
=

m
e
m
_
v
e
c
t
o
r
(
7

d
o
w
n
t
o

0
)
;

1
3
4

e
l
s
e

1
3
5

w
b
_
d
a
t
a
_
o
(
7

d
o
w
n
t
o

0
)

<
=

X
"
0
0
"
;

1
3
6

e
n
d

i
f
;

1
3
7

i
f

w
b
_
s
e
l
_
i
(
1
)

=
’
1
’

t
h
e
n

1
3
8

w
b
_
d
a
t
a
_
o
(
1
5

d
o
w
n
t
o

8
)

<
=

m
e
m
_
v
e
c
t
o
r
(
1
5

d
o
w
n
t
o

8
)
;
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1
3
9

e
l
s
e

1
4
0

w
b
_
d
a
t
a
_
o
(
1
5

d
o
w
n
t
o

8
)

<
=

X
"
0
0
"
;

1
4
1

e
n
d

i
f
;

1
4
2

i
f

w
b
_
s
e
l
_
i
(
2
)

=
’
1
’

t
h
e
n

1
4
3

w
b
_
d
a
t
a
_
o
(
2
3

d
o
w
n
t
o

1
6
)

<
=

m
e
m
_
v
e
c
t
o
r
(
2
3

d
o
w
n
t
o

1
6
)
;

1
4
4

e
l
s
e

1
4
5

w
b
_
d
a
t
a
_
o
(
2
3

d
o
w
n
t
o

1
6
)

<
=

X
"
0
0
"
;

1
4
6

e
n
d

i
f
;

1
4
7

i
f

w
b
_
s
e
l
_
i
(
3
)

=
’
1
’

t
h
e
n

1
4
8

w
b
_
d
a
t
a
_
o
(
3
1

d
o
w
n
t
o

2
4
)

<
=

m
e
m
_
v
e
c
t
o
r
(
3
1

d
o
w
n
t
o

2
4
)
;

1
4
9

e
l
s
e

1
5
0

w
b
_
d
a
t
a
_
o
(
3
1

d
o
w
n
t
o

2
4
)

<
=

X
"
0
0
"
;

1
5
1

e
n
d

i
f
;

1
5
2

w
b
_
a
c
k
_
o

<
=

’
1
’
;

1
5
3

e
l
s
e

1
5
4

w
b
_
a
c
k
_
o

<
=

’
0
’
;

1
5
5

e
n
d

i
f
;

1
5
6

1
5
7

e
n
d

i
f
;

1
5
8

e
n
d

p
r
o
c
e
s
s

M
E
M
;

1
5
9

e
n
d

b
e
h
a
v
i
o
u
r
a
l
;



64 HDL files
A

.1
.3

ty
p

e
s.

v
h
d

1
-
-

C
o
n
s
t
a
n
t

a
n
d

t
y
p
e
s

2 3
l
i
b
r
a
r
y

I
E
E
E
;

4
u
s
e

I
E
E
E
.
s
t
d
_
l
o
g
i
c
_
1
1
6
4
.
a
l
l
;

5
u
s
e

I
E
E
E
.
s
t
d
_
l
o
g
i
c
_
a
r
i
t
h
.
A
L
L
;

6 7
p
a
c
k
a
g
e

t
y
p
e
s

i
s

8 9
-
-

G
e
n
e
r
a
l

C
o
n
s
t
a
n
t
s

1
0

c
o
n
s
t
a
n
t

R
E
S
E
T

:
s
t
d
_
l
o
g
i
c

:
=

’
0
’
;

-
-

R
e
s
e
t

a
c
t
i
v
e

l
o
w

1
1

c
o
n
s
t
a
n
t

a
d
d
r
_
w
d
t
h

:
i
n
t
e
g
e
r

:
=

3
2
;

-
-

W
i
d
t
h

o
f

a
d
d
r
e
s
s

1
2

c
o
n
s
t
a
n
t

d
a
t
a
_
w
d
t
h

:
i
n
t
e
g
e
r

:
=

3
2
;

-
-

W
i
d
t
h

o
f

d
a
t
a

1
3

c
o
n
s
t
a
n
t

W
O
R
D
_
Z
E
R
O

:
s
t
d
_
l
o
g
i
c
_
v
e
c
t
o
r
(
d
a
t
a
_
w
d
t
h
-
1

d
o
w
n
t
o

0
)

:
=

(
o
t
h
e
r
s

=
>

’
0
’
)
;

-
-

Z
e
r
o

w
o
r
d

1
4

1
5

-
-

N
o
C

c
o
n
s
t
a
n
t
s

1
6

1
7

c
o
n
s
t
a
n
t

d
e
s
t
_
w
d
t
h

:
i
n
t
e
g
e
r

:
=

2
;

1
8

c
o
n
s
t
a
n
t

r
o
u
t
e
_
w
d
t
h

:
i
n
t
e
g
e
r

:
=

d
e
s
t
_
w
d
t
h
*
5
;

-
-

w
i
d
t
h

o
f

r
o
u
t
e

1
9

2
0

s
u
b
t
y
p
e

d
e
s
t

i
s

s
t
d
_
l
o
g
i
c
_
v
e
c
t
o
r
(
d
e
s
t
_
w
d
t
h
-
1

d
o
w
n
t
o

0
)
;

2
1

c
o
n
s
t
a
n
t

d
e
s
t
_
n
o
r
t
h

:
d
e
s
t

:
=

C
O
N
V
_
S
T
D
_
L
O
G
I
C
_
V
E
C
T
O
R
(
0
,

d
e
s
t
_
w
d
t
h
)
;

-
-
N
o
r
t
h

2
2

c
o
n
s
t
a
n
t

d
e
s
t
_
s
o
u
t
h

:
d
e
s
t

:
=

C
O
N
V
_
S
T
D
_
L
O
G
I
C
_
V
E
C
T
O
R
(
1
,

d
e
s
t
_
w
d
t
h
)
;

-
-
S
o
u
t
h

2
3

c
o
n
s
t
a
n
t

d
e
s
t
_
e
a
s
t

:
d
e
s
t

:
=

C
O
N
V
_
S
T
D
_
L
O
G
I
C
_
V
E
C
T
O
R
(
2
,

d
e
s
t
_
w
d
t
h
)
;

-
-
E
a
s
t

2
4

c
o
n
s
t
a
n
t

d
e
s
t
_
w
e
s
t

:
d
e
s
t

:
=

C
O
N
V
_
S
T
D
_
L
O
G
I
C
_
V
E
C
T
O
R
(
3
,

d
e
s
t
_
w
d
t
h
)
;

-
-
W
e
s
t

2
5

2
6

s
u
b
t
y
p
e

s
o
u
r
c
e

i
s

s
t
d
_
l
o
g
i
c
_
v
e
c
t
o
r
(
2

d
o
w
n
t
o

0
)
;

2
7

c
o
n
s
t
a
n
t

s
o
u
r
c
e
_
n
o
r
t
h

:
s
o
u
r
c
e

:
=

"
0
0
0
"
;

-
-
N
o
r
t
h

2
8

c
o
n
s
t
a
n
t

s
o
u
r
c
e
_
s
o
u
t
h

:
s
o
u
r
c
e

:
=

"
0
0
1
"
;

-
-
S
o
u
t
h

2
9

c
o
n
s
t
a
n
t

s
o
u
r
c
e
_
e
a
s
t

:
s
o
u
r
c
e

:
=

"
0
1
0
"
;

-
-
E
a
s
t

3
0

c
o
n
s
t
a
n
t

s
o
u
r
c
e
_
w
e
s
t

:
s
o
u
r
c
e

:
=

"
0
1
1
"
;

-
-
W
e
s
t

3
1

c
o
n
s
t
a
n
t

s
o
u
r
c
e
_
i
p

:
s
o
u
r
c
e

:
=

"
1
0
0
"
;

-
-
I
P

c
o
r
e

3
2

c
o
n
s
t
a
n
t

s
o
u
r
c
e
_
n
o
n
e

:
s
o
u
r
c
e

:
=

"
1
0
1
"
;

-
-
N
o
n
e

3
3

3
4

c
o
n
s
t
a
n
t

N
O
C
_
D
A
T
A
_
W
I
D
T
H

:
i
n
t
e
g
e
r

:
=
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3
5

r
o
u
t
e
_
w
d
t
h

+
a
d
d
r
_
w
d
t
h

+
d
a
t
a
_
w
d
t
h

+
6

+
4
;

3
6

-
-
r
o
u
t
e
,

a
d
r
e
s
s
,

d
a
t
a
_
i
n
,

d
a
t
a
_
o
u
t

a
n
d

6
s
i
n
g
l
e

b
i
t

s
i
g
n
a
l
s

a
n
d

t
h
e

s
e
l
e
c
t

s
i
g
n
a
l

3
7

3
8

-
-
N
o
c

b
i
t
s

3
9

c
o
n
s
t
a
n
t

w
e
_
s
t
a
r
t

:
i
n
t
e
g
e
r

:
=

0
;

4
0

c
o
n
s
t
a
n
t

s
e
l
_
s
t
a
r
t

:
i
n
t
e
g
e
r

:
=

1
;

4
1

c
o
n
s
t
a
n
t

r
t
y
_
s
t
a
r
t

:
i
n
t
e
g
e
r

:
=

5
;

4
2

c
o
n
s
t
a
n
t

e
r
r
_
s
t
a
r
t

:
i
n
t
e
g
e
r

:
=

6
;

4
3

c
o
n
s
t
a
n
t

s
t
b
_
s
t
a
r
t

:
i
n
t
e
g
e
r

:
=

7
;

4
4

c
o
n
s
t
a
n
t

c
y
c
_
s
t
a
r
t

:
i
n
t
e
g
e
r

:
=

8
;

4
5

c
o
n
s
t
a
n
t

a
d
r
_
s
t
a
r
t

:
i
n
t
e
g
e
r

:
=

9
;

4
6

c
o
n
s
t
a
n
t

a
c
k
_
s
t
a
r
t

:
i
n
t
e
g
e
r

:
=

4
1
;

4
7

c
o
n
s
t
a
n
t

d
a
t
_
s
t
a
r
t

:
i
n
t
e
g
e
r

:
=

4
2
;

4
8

4
9

-
-

T
y
p
e
s

5
0

s
u
b
t
y
p
e

b
i
t
_
t

i
s

s
t
d
_
l
o
g
i
c
;

5
1

s
u
b
t
y
p
e

b
y
t
e
_
t

i
s

s
t
d
_
l
o
g
i
c
_
v
e
c
t
o
r
(
7

d
o
w
n
t
o

0
)
;

5
2

s
u
b
t
y
p
e

h
a
l
f
w
o
r
d
_
t

i
s

s
t
d
_
l
o
g
i
c
_
v
e
c
t
o
r
(
d
a
t
a
_
w
d
t
h
/
2

d
o
w
n
t
o

0
)
;

5
3

s
u
b
t
y
p
e

w
o
r
d
_
t

i
s

s
t
d
_
l
o
g
i
c
_
v
e
c
t
o
r
(
d
a
t
a
_
w
d
t
h
-
1

d
o
w
n
t
o

0
)
;

5
4

s
u
b
t
y
p
e

n
o
c
_
d
a
t
a

i
s

s
t
d
_
l
o
g
i
c
_
v
e
c
t
o
r
(
N
O
C
_
D
A
T
A
_
W
I
D
T
H
-
1

d
o
w
n
t
o

0
)
;

5
5

5
6

t
y
p
e

v
e
c
t
o
r
_
f
i
l
e

i
s

f
i
l
e

o
f

s
t
d
_
l
o
g
i
c
_
v
e
c
t
o
r
(
3
1

d
o
w
n
t
o

0
)
;

5
7

5
8

-
-
F
i
f
o

t
y
p
e
s

5
9

c
o
n
s
t
a
n
t

f
i
f
o
_
s
i
z
e

:
i
n
t
e
g
e
r

:
=

4
;

6
0

s
u
b
t
y
p
e

f
i
f
o
_
v
e
c
t
o
r

i
s

s
t
d
_
l
o
g
i
c
_
v
e
c
t
o
r
(
1

d
o
w
n
t
o

0
)
;

6
1

s
u
b
t
y
p
e

F
i
f
o
A
d
d
r

i
s

i
n
t
e
g
e
r

r
a
n
g
e

0
t
o

f
i
f
o
_
s
i
z
e
-
1
;

-
-

F
I
F
O

s
i
z
e

4

6
2

-
-
s
u
b
t
y
p
e

F
i
f
o
A
d
d
r

i
s

s
t
d
_
l
o
g
i
c
_
v
e
c
t
o
r
(
3

d
o
w
n
t
o

0
)
;

-
-

F
I
F
O

s
i
z
e

8

6
3

t
y
p
e

F
i
f
o
D
a
t
a

i
s

a
r
r
a
y
(
F
i
f
o
A
d
d
r
)

o
f

n
o
c
_
d
a
t
a
;

-
-

F
I
F
O

m
e
m

6
4

6
5

e
n
d

t
y
p
e
s
;

6
6

6
7

p
a
c
k
a
g
e

b
o
d
y

t
y
p
e
s

i
s

6
8

6
9

e
n
d

t
y
p
e
s
;



66 HDL files
A

.1
.4

se
m

a
p

h
o
re

.v
h
d

1
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

2
-
-

3
-
-

S
e
m
a
p
h
o
r
e

d
e
s
i
g
n

f
o
r

m
u
l
t
i
p
r
o
c
e
s
s
o
r

4
-
-

E
d
i
t
o
r
:

N
i
k
o
l
a
j

T
ø
r
r
i
n
g

-
s
0
4
2
5
0
5

5
-
-

V
e
r
s
i
o
n
:

1
.
0

6
-
-

D
a
t
a

l
a
s
t

m
o
d
i
f
i
e
d
:

2
5
/
4
-
2
0
0
7

7
-
-

8
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

9
-
-

1
0

-
-

V
e
r
s
i
o
n

H
i
s
t
o
r
y

1
1

-
-

1
2

-
-

v
1
.
0
:

F
i
r
s
t

w
o
r
k
i
n
g

v
e
r
s
i
o
n

1
3

-
-

1
4

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

1
5

1
6

l
i
b
r
a
r
y

I
E
E
E
;

1
7

u
s
e

I
E
E
E
.
s
t
d
_
l
o
g
i
c
_
1
1
6
4
.
A
L
L
;

1
8

u
s
e

I
E
E
E
.
s
t
d
_
l
o
g
i
c
_
a
r
i
t
h
.
A
L
L
;

1
9

u
s
e

w
o
r
k
.
t
y
p
e
s
.
a
l
l
;

2
0

2
1

e
n
t
i
t
y

s
e
m
a
p
h
o
r
e

i
s

2
2

g
e
n
e
r
i
c

(

2
3

s
i
z
e

:
i
n
t
e
g
e
r

:
=

8

2
4

)
;

2
5

p
o
r
t

(

2
6

-
-
I
/
O

P
o
r
t
s

2
7

w
b
_
c
l
k
_
i

:
i
n

b
i
t
_
t
;

-
-

T
h
e

C
l
o
c
k

2
8

w
b
_
r
s
t
_
i

:
i
n

b
i
t
_
t
;

-
-

T
h
e

r
e
s
e
t

s
i
g
n
a
l

2
9

3
0

-
-
W
B

s
l
a
v
e

i
/
f

3
1

w
b
_
d
a
t
a
_
i

:
i
n

w
o
r
d
_
t
;

-
-

W
B

d
a
t
a

i
n

3
2

w
b
_
d
a
t
a
_
o

:
o
u
t

w
o
r
d
_
t
;

-
-

W
B

d
a
t
a

o
u
t

3
3

w
b
_
a
d
r
_
i

:
i
n

w
o
r
d
_
t
;

-
-

W
B

a
d
r
e
s
s

3
4

w
b
_
s
e
l
_
i

:
i
n

s
t
d
_
l
o
g
i
c
_
v
e
c
t
o
r
(
3

d
o
w
n
t
o

0
)
;

-
-
W
B

s
e
l
e
c
t

i
n
p
u
t

a
r
r
a
y
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3
5

w
b
_
w
e
_
i

:
i
n

b
i
t
_
t
;

-
-

W
B

w
r
i
t
e

e
n
a
b
l
e

3
6

w
b
_
c
y
c
_
i

:
i
n

b
i
t
_
t
;

-
-

W
B

c
y
c
l
e

i
n
p
u
t

3
7

w
b
_
s
t
b
_
i

:
i
n

b
i
t
_
t
;

-
-

W
B

s
t
r
o
b
e

i
n
p
u
t

3
8

w
b
_
a
c
k
_
o

:
o
u
t

b
i
t
_
t
;

-
-

W
B

a
c
k
n
o
w
l
e
d
g
e

o
u
t
p
u
t

3
9

w
b
_
e
r
r
_
o

:
o
u
t

b
i
t
_
t

-
-

W
B

e
r
r
o
r

o
u
t
p
u
t

4
0

)
;

4
1

4
2

e
n
d

s
e
m
a
p
h
o
r
e
;

4
3

4
4

a
r
c
h
i
t
e
c
t
u
r
e

s
t
r
u
c

o
f

s
e
m
a
p
h
o
r
e

i
s

4
5

4
6

-
-
S
e
m
a
p
h
o
r
e
s

4
7

S
I
G
N
A
L

s
e
m
a
p
h
o
r
e
s

:
s
t
d
_
l
o
g
i
c
_
v
e
c
t
o
r
(
s
i
z
e
-
1

d
o
w
n
t
o

0
)
;

4
8

S
I
G
N
A
L

s
e
m
a
_
u
p
d
a
t
e

:
s
t
d
_
l
o
g
i
c
_
v
e
c
t
o
r
(
s
i
z
e
-
1

d
o
w
n
t
o

0
)
;

4
9

5
0

-
-
a
c
t
i
v
e

s
e
m
a
p
h
o
r
e

5
1

S
I
G
N
A
L

d
a
t
a

:
b
i
t
_
t
;

5
2

-
-
z
e
r
o

v
a
l
u
e

5
3

S
I
G
N
A
L

s
e
m
a
_
z
e
r
o

:
b
i
t
_
t
;

5
4

5
5

b
e
g
i
n

5
6

5
7

w
b
_
e
r
r
_
o

<
=

’
0
’
;

5
8

s
e
m
a
_
z
e
r
o

<
=

’
0
’
;

5
9

6
0

c
a
l
c
u
l
a
t
e

:
p
r
o
c
e
s
s
(
w
b
_
w
e
_
i
,

w
b
_
d
a
t
a
_
i
,

w
b
_
s
t
b
_
i
,

w
b
_
c
y
c
_
i
,

s
e
m
a
p
h
o
r
e
s
,

d
a
t
a
)

6
1

b
e
g
i
n

6
2

w
b
_
d
a
t
a
_
o

<
=

(
O
T
H
E
R
S

=
>

’
0
’
)
;

6
3

w
b
_
d
a
t
a
_
o
(
0
)

<
=

d
a
t
a
;

6
4

i
f

w
b
_
s
t
b
_
i

=
’
1
’

a
n
d

w
b
_
c
y
c
_
i

=
’
1
’
t
h
e
n

6
5

d
a
t
a

<
=

s
e
m
a
p
h
o
r
e
s
(
c
o
n
v
_
i
n
t
e
g
e
r
(
u
n
s
i
g
n
e
d
(
w
b
_
a
d
r
_
i
(
1
8

d
o
w
n
t
o

2
)
)
)
)
;

6
6

6
7

6
8

i
f

w
b
_
w
e
_
i

=
’
1
’

t
h
e
n

-
-

R
e
l
e
a
s
e

s
e
m
a
p
h
o
r
e

6
9

s
e
m
a
_
u
p
d
a
t
e

<
=

s
e
m
a
p
h
o
r
e
s
;

7
0

s
e
m
a
_
u
p
d
a
t
e
(
c
o
n
v
_
i
n
t
e
g
e
r
(
u
n
s
i
g
n
e
d
(
w
b
_
a
d
r
_
i
(
1
8

d
o
w
n
t
o

2
)
)
)
)

<
=
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7
1

’
1
’
;

7
2

w
b
_
a
c
k
_
o

<
=

’
1
’
;

7
3

7
4

e
l
s
e

-
-

T
a
k
e

s
e
m
a
p
h
o
r
e

7
5

i
f

d
a
t
a

=
s
e
m
a
_
z
e
r
o

t
h
e
n

-
-

S
e
m
a
p
h
o
r
e

n
o
t

f
r
e
e

7
6

s
e
m
a
_
u
p
d
a
t
e

<
=

s
e
m
a
p
h
o
r
e
s
;

7
7

w
b
_
a
c
k
_
o

<
=

’
1
’
;

7
8

e
l
s
e

-
-

S
e
m
a
p
h
o
r
e

f
r
e
e

7
9

s
e
m
a
_
u
p
d
a
t
e

<
=

s
e
m
a
p
h
o
r
e
s
;

8
0

s
e
m
a
_
u
p
d
a
t
e
(

c
o
n
v
_
i
n
t
e
g
e
r
(
u
n
s
i
g
n
e
d
(
w
b
_
a
d
r
_
i
(
1
8

d
o
w
n
t
o

2
)
)
)
)

<
=

8
1

’
0
’
;

8
2

w
b
_
a
c
k
_
o

<
=

’
1
’
;

8
3

8
4

e
n
d

i
f
;

8
5

e
n
d

i
f
;

8
6

e
l
s
e

8
7

w
b
_
a
c
k
_
o

<
=

’
0
’
;

8
8

d
a
t
a

<
=

s
e
m
a
_
z
e
r
o
;

8
9

s
e
m
a
_
u
p
d
a
t
e

<
=

s
e
m
a
p
h
o
r
e
s
;

9
0

e
n
d

i
f
;

9
1

e
n
d

p
r
o
c
e
s
s

c
a
l
c
u
l
a
t
e
;

9
2

9
3

9
4

-
-

p
u
r
p
o
s
e
:

S
t
a
t
e

r
e
g
i
s
t
e
r

9
5

-
-

t
y
p
e

:
s
e
q
u
e
n
t
i
a
l

9
6

-
-

i
n
p
u
t
s

:
w
b
_
c
l
k
_
i
,

w
b
_
r
s
t
_
i

9
7

-
-

o
u
t
p
u
t
s
:

9
8

S
t
a
t
e
_
r
e
g
i
s
t
e
r
:

p
r
o
c
e
s
s

(
w
b
_
c
l
k
_
i
,

w
b
_
r
s
t
_
i
)

9
9

b
e
g
i
n

-
-

p
r
o
c
e
s
s

S
t
a
t
e

r
e
g
i
s
t
e
r

1
0
0

i
f

w
b
_
r
s
t
_
i

=
’
0
’

t
h
e
n

-
-

a
s
y
n
c
h
r
o
n
o
u
s

r
e
s
e
t

(
a
c
t
i
v
e

l
o
w
)

1
0
1

s
e
m
a
p
h
o
r
e
s

<
=

(
O
T
H
E
R
S

=
>

’
1
’
)
;

1
0
2

e
l
s
i
f

w
b
_
c
l
k
_
i
’
e
v
e
n
t

a
n
d

w
b
_
c
l
k
_
i

=
’
1
’

t
h
e
n

-
-

r
i
s
i
n
g

c
l
o
c
k

e
d
g
e

1
0
3

s
e
m
a
p
h
o
r
e
s

<
=

s
e
m
a
_
u
p
d
a
t
e
;

1
0
4

e
n
d

i
f
;

1
0
5

e
n
d

p
r
o
c
e
s
s

S
t
a
t
e
_
r
e
g
i
s
t
e
r
;

1
0
6
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1
0
7

1
0
8

e
n
d

s
t
r
u
c
;
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A

.2
C

o
m

m
o
n

N
o
C

fi
le

s
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A

.2
.1

n
o
c

fi
fo

.v
h
d

1
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

2
-
-

3
-
-

F
i
f
o

f
o
r

N
O
C

4
-
-

E
d
i
t
o
r
:

N
i
k
o
l
a
j

T
ø
r
r
i
n
g

-
s
0
4
2
5
0
5

5
-
-

V
e
r
s
i
o
n
:

1
.
3

6
-
-

D
a
t
a

l
a
s
t

m
o
d
i
f
i
e
d
:

2
4
/
5
-
2
0
0
7

7
-
-

8
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

9
-
-

1
0

-
-

V
e
r
s
i
o
n

H
i
s
t
o
r
y

1
1

-
-

1
2

-
-

v
1
.
0
:

F
i
r
s
t

w
o
r
k
i
n
g

v
e
r
s
i
o
n

1
3

-
-

v
1
.
1
:

C
h
a
n
g
e
d

t
o

u
s
e

c
a
s
e

i
n
s
t
e
a
d

i
f

i
f
/
e
l
s
i
f

1
4

-
-

v
1
.
2
:

P
r
i
m
a
r
y

u
s
e
s

s
t
d
_
l
o
g
i
c

n
o
w

i
n
s
t
e
a
d

o
f

i
n
t
e
g
e
r
s

1
5

-
-

v
1
.
3
:

U
s
i
n
g

t
w
o

i
f

s
t
a
t
e
m
e
n
t
s

i
n
s
t
e
a
d

o
f

a
c
a
s
e

s
t
a
t
e
m
e
n
t

1
6

-
-

1
7

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

1
8

1
9

l
i
b
r
a
r
y

I
E
E
E
;

2
0

u
s
e

I
E
E
E
.
s
t
d
_
l
o
g
i
c
_
1
1
6
4
.
A
L
L
;

2
1

u
s
e

I
E
E
E
.
s
t
d
_
l
o
g
i
c
_
a
r
i
t
h
.
A
L
L
;

2
2

u
s
e

w
o
r
k
.
t
y
p
e
s
.
a
l
l
;

2
3

2
4

e
n
t
i
t
y

n
o
c
_
f
i
f
o

i
s

2
5

2
6

p
o
r
t
(

2
7

-
-
C
o
m
m
o
n

I
/
O

s
i
g
n
a
l
s

2
8

c
l
k

:
i
n

b
i
t
_
t
;

2
9

r
s
t

:
i
n

b
i
t
_
t
;

3
0

d
a
t
a
_
i

:
i
n

n
o
c
_
d
a
t
a
;

3
1

d
a
t
a
_
o

:
o
u
t

n
o
c
_
d
a
t
a
;

3
2

3
3

-
-
C
o
n
t
r
o
l

s
i
g
n
a
l
s

3
4

p
u
s
h

:
i
n

b
i
t
_
t
;
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3
5

p
o
p

:
i
n

b
i
t
_
t
;

3
6

3
7

-
-
S
t
a
t
u
s

s
i
g
n
a
l
s

3
8

c
o
u
n
t

:
o
u
t

F
i
f
o
A
d
d
r

3
9

)
;

4
0

4
1

e
n
d

n
o
c
_
f
i
f
o
;

4
2

4
3

a
r
c
h
i
t
e
c
t
u
r
e

s
t
r
u
c

o
f

n
o
c
_
f
i
f
o

i
s

4
4

4
5

-
-
S
I
G
N
A
L

4
6

S
I
G
N
A
L

m
e
m

:
F
i
f
o
D
a
t
a
;

4
7

4
8

-
-
F
I
F
O

p
o
i
n
t
e
r

4
9

S
I
G
N
A
L

t
o
p

:
f
i
f
o
_
v
e
c
t
o
r
;

5
0

S
I
G
N
A
L

b
o
t
t
o
m

:
f
i
f
o
_
v
e
c
t
o
r
;

5
1

S
I
G
N
A
L

c
o
u
n
t
e
r

:
f
i
f
o
_
v
e
c
t
o
r
;

5
2

5
3

-
-
A
d
d

s
i
g
n
a
l

5
4

S
I
G
N
A
L

o
n
e

:
s
t
d
_
l
o
g
i
c
_
v
e
c
t
o
r
(
1

d
o
w
n
t
o

0
)

:
=

c
o
n
v
_
s
t
d
_
l
o
g
i
c
_
v
e
c
t
o
r
(
1
,

2
)
;

5
5

5
6

b
e
g
i
n

5
7

c
o
u
n
t

<
=

c
o
n
v
_
i
n
t
e
g
e
r
(
u
n
s
i
g
n
e
d
(
c
o
u
n
t
e
r
)
)
;

5
8

d
a
t
a
_
o

<
=

m
e
m
(
c
o
n
v
_
i
n
t
e
g
e
r
(
u
n
s
i
g
n
e
d
(
b
o
t
t
o
m
)
)
)
;

5
9

6
0

-
-

S
y
n
c
h
r
o
n
o
u
s

F
I
F
O

6
1

f
i
f
o

:
p
r
o
c
e
s
s
(
c
l
k
,

r
s
t
)

6
2

b
e
g
i
n

6
3

i
f

r
s
t

=
’
0
’

t
h
e
n

6
4

t
o
p

<
=

(
O
T
H
E
R
S

=
>

’
0
’
)
;

6
5

b
o
t
t
o
m

<
=

(
O
T
H
E
R
S

=
>

’
0
’
)
;

6
6

c
o
u
n
t
e
r

<
=

(
O
T
H
E
R
S

=
>

’
0
’
)
;

6
7

e
l
s
i
f

c
l
k
’
e
v
e
n
t

a
n
d

c
l
k

=
’
1
’

t
h
e
n

6
8

i
f
(
p
u
s
h

=
’
1
’
)

t
h
e
n

6
9

m
e
m
(
c
o
n
v
_
i
n
t
e
g
e
r
(
u
n
s
i
g
n
e
d
(
t
o
p
)
)
)

<
=

d
a
t
a
_
i
;

7
0

t
o
p

<
=

u
n
s
i
g
n
e
d
(
t
o
p
)

+
u
n
s
i
g
n
e
d
(
o
n
e
)
;
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7
1

i
f
(
p
o
p

/
=

’
1
’
)

t
h
e
n

7
2

c
o
u
n
t
e
r

<
=

u
n
s
i
g
n
e
d
(
c
o
u
n
t
e
r
)

+
u
n
s
i
g
n
e
d
(
o
n
e
)
;

7
3

e
n
d

i
f
;

7
4

e
n
d

i
f
;

7
5

i
f
(
p
o
p

=
’
1
’
)

t
h
e
n

7
6

b
o
t
t
o
m

<
=

u
n
s
i
g
n
e
d
(
b
o
t
t
o
m
)

+
u
n
s
i
g
n
e
d
(
o
n
e
)
;

7
7

i
f
(
p
u
s
h

/
=

’
1
’
)

t
h
e
n

7
8

c
o
u
n
t
e
r

<
=

u
n
s
i
g
n
e
d
(
c
o
u
n
t
e
r
)

-
u
n
s
i
g
n
e
d
(
o
n
e
)
;

7
9

e
n
d

i
f
;

8
0

e
n
d

i
f
;

8
1

e
n
d

i
f
;

8
2

e
n
d

p
r
o
c
e
s
s

f
i
f
o
;

8
3

8
4

e
n
d

s
t
r
u
c
;
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A

.2
.2

n
o
c

n
a

m
a
st

e
r.

v
h
d

1
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

2
-
-

3
-
-

N
O
C

n
e
t
w
o
r
k

a
d
a
p
t
e
r

f
o
r

m
a
t
e
r

c
o
m
p
o
n
e
n
t

4
-
-

E
d
i
t
o
r
:

N
i
k
o
l
a
j

T
ø
r
r
i
n
g

-
s
0
4
2
5
0
5

5
-
-

V
e
r
s
i
o
n
:

1
.
1

6
-
-

D
a
t
a

l
a
s
t

m
o
d
i
f
i
e
d
:

2
3
/
5
-
2
0
0
7

7
-
-

8
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

9
-
-

1
0

-
-

V
e
r
s
i
o
n

H
i
s
t
o
r
y

1
1

-
-

1
2

-
-

v
1
.
0
:

F
i
r
s
t

w
o
r
k
i
n
g

v
e
r
s
i
o
n

1
3

-
-

v
1
.
1
:

S
o
m
e

s
m
a
l
l

o
p
t
i
m
i
s
a
t
i
o
n
s

m
a
d
e

1
4

-
-

1
5

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

1
6

1
7

l
i
b
r
a
r
y

I
E
E
E
;

1
8

u
s
e

I
E
E
E
.
s
t
d
_
l
o
g
i
c
_
1
1
6
4
.
A
L
L
;

1
9

u
s
e

I
E
E
E
.
s
t
d
_
l
o
g
i
c
_
a
r
i
t
h
.
A
L
L
;

2
0

u
s
e

w
o
r
k
.
t
y
p
e
s
.
a
l
l
;

2
1

2
2

e
n
t
i
t
y

n
o
c
_
n
a
_
m
a
s
t
e
r

i
s

2
3

2
4

g
e
n
e
r
i
c
(

2
5

X
:

i
n
t
e
g
e
r

:
=

0
;

2
6

Y
:

i
n
t
e
g
e
r

:
=

0

2
7

)
;

2
8

2
9

p
o
r
t
(

3
0

-
-
C
o
m
m
o
n

W
i
s
h
B
o
n
e

s
i
g
n
a
l
s

3
1

w
b
_
c
l
k
_
i

:
i
n

b
i
t
_
t
;

3
2

w
b
_
r
s
t
_
i

:
i
n

b
i
t
_
t
;

3
3

w
b
_
d
a
t
a
_
i

:
i
n

w
o
r
d
_
t
;

3
4

w
b
_
d
a
t
a
_
o

:
o
u
t

w
o
r
d
_
t
;
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3
5

3
6

-
-
W
i
s
h
B
o
n
e

M
a
s
t
e
r

3
7

w
b
_
a
c
k
_
o

:
o
u
t

b
i
t
_
t
;

3
8

w
b
_
a
d
r
_
i

:
i
n

w
o
r
d
_
t
;

3
9

w
b
_
c
y
c
_
i

:
i
n

b
i
t
_
t
;

4
0

w
b
_
e
r
r
_
o

:
o
u
t

b
i
t
_
t
;

4
1

w
b
_
r
t
y
_
o

:
o
u
t

b
i
t
_
t
;

4
2

w
b
_
s
e
l
_
i

:
i
n

s
t
d
_
l
o
g
i
c
_
v
e
c
t
o
r
(
3

d
o
w
n
t
o

0
)
;

4
3

w
b
_
w
e
_
i

:
i
n

b
i
t
_
t
;

4
4

w
b
_
s
t
b
_
i

:
i
n

b
i
t
_
t
;

4
5

4
6

-
-
N
o
C

s
i
g
n
a
l
s

4
7

n
o
c
_
i
n

:
i
n

n
o
c
_
d
a
t
a
;

4
8

n
o
c
_
o
u
t

:
o
u
t

n
o
c
_
d
a
t
a

4
9

)
;

5
0

5
1

e
n
d

n
o
c
_
n
a
_
m
a
s
t
e
r
;

5
2

5
3

a
r
c
h
i
t
e
c
t
u
r
e

s
t
r
u
c

o
f

n
o
c
_
n
a
_
m
a
s
t
e
r

i
s

5
4

5
5

c
o
m
p
o
n
e
n
t

n
o
c
_
t
a
b
l
e

5
6

g
e
n
e
r
i
c
(

5
7

-
-
S
o
u
r
c
e

5
8

x
_
s

:
i
n
t
e
g
e
r

:
=

X
;

5
9

y
_
s

:
i
n
t
e
g
e
r

:
=

y

6
0

)
;

6
1

p
o
r
t
(

6
2

a
d
d
r
e
s
s

:
i
n

s
t
d
_
l
o
g
i
c
_
v
e
c
t
o
r
(
a
d
d
r
_
w
d
t
h
-
1

d
o
w
n
t
o

0
)
;

6
3

r
o
u
t
e

:
o
u
t

s
t
d
_
l
o
g
i
c
_
v
e
c
t
o
r
(
r
o
u
t
e
_
w
d
t
h
-
1

d
o
w
n
t
o

0
)

6
4

)
;

6
5

e
n
d

c
o
m
p
o
n
e
n
t
;

6
6

6
7

6
8

S
I
G
N
A
L

r
o
u
t
e

:
s
t
d
_
l
o
g
i
c
_
v
e
c
t
o
r
(
r
o
u
t
e
_
w
d
t
h
-
1

d
o
w
n
t
o

0
)
;

6
9

-
-
S
t
a
t
e

r
e
g
i
s
t
e
r

7
0

t
y
p
e

s
t
a
t
e

i
s

(
S
T
A
T
E
_
I
N
I
T
,

S
T
A
T
E
_
W
A
I
T
,

S
T
A
T
E
_
O
U
T
P
U
T
,

S
T
A
T
E
_
R
E
S
P
O
N
D
)
;

-
-

S
t
a
t
e
s

f
o
r

F
S
M
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7
1

S
I
G
N
A
L

c
u
r
r
e
n
t
_
s
t
a
t
e

:
s
t
a
t
e
;

7
2

S
I
G
N
A
L

n
e
x
t
_
s
t
a
t
e

:
s
t
a
t
e
;

7
3

7
4

7
5

-
-
N
O
C

r
e
g
i
s
t
e
r
s

7
6

S
I
G
N
A
L

r
e
g
_
i
n

:
n
o
c
_
d
a
t
a
;

7
7

7
8

7
9

b
e
g
i
n

-
-
s
t
r
u
c

8
0

8
1

w
b
_
d
a
t
a
_
o

<
=

r
e
g
_
i
n
(
d
a
t
_
s
t
a
r
t
+
d
a
t
a
_
w
d
t
h
-
1

d
o
w
n
t
o

d
a
t
_
s
t
a
r
t
)
;

8
2

w
b
_
e
r
r
_
o

<
=

r
e
g
_
i
n
(
e
r
r
_
s
t
a
r
t
)
;

8
3

w
b
_
r
t
y
_
o

<
=

r
e
g
_
i
n
(
r
t
y
_
s
t
a
r
t
)
;

8
4

8
5

8
6

t
a
b
l
e

:
n
o
c
_
t
a
b
l
e

8
7

p
o
r
t

m
a
p

(

8
8

a
d
d
r
e
s
s

=
>

w
b
_
a
d
r
_
i
,

8
9

r
o
u
t
e

=
>

r
o
u
t
e

9
0

)
;

9
1

9
2

9
3

f
s
m

:
p
r
o
c
e
s
s
(
n
o
c
_
i
n
,

w
b
_
s
t
b
_
i
,

c
u
r
r
e
n
t
_
s
t
a
t
e
,

w
b
_
d
a
t
a
_
i
,

w
b
_
a
d
r
_
i
,

w
b
_
c
y
c
_
i
,

w
b
_
s
e
l
_
i
,

w
b
_
w
e
_
i
,

r
o
u
t
e
)

9
4

b
e
g
i
n

9
5

w
b
_
a
c
k
_
o

<
=

’
0
’
;

9
6

n
o
c
_
o
u
t

<
=

(
O
T
H
E
R
S

=
>

’
0
’
)
;

9
7

c
a
s
e
(
c
u
r
r
e
n
t
_
s
t
a
t
e
)

i
s

9
8

w
h
e
n

S
T
A
T
E
_
I
N
I
T

=
>

-
-
I
n
i
t
i
a
l

s
t
a
t
e

9
9

i
f
(
w
b
_
s
t
b
_
i

=
’
1
’
)

t
h
e
n

1
0
0

n
e
x
t
_
s
t
a
t
e

<
=

S
T
A
T
E
_
O
U
T
P
U
T
;

1
0
1

e
l
s
e

1
0
2

n
e
x
t
_
s
t
a
t
e

<
=

S
T
A
T
E
_
I
N
I
T
;

1
0
3

e
n
d

i
f
;

1
0
4

w
h
e
n

S
T
A
T
E
_
O
U
T
P
U
T

=
>

1
0
5

n
e
x
t
_
s
t
a
t
e

<
=

S
T
A
T
E
_
W
A
I
T
;
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1
0
6

n
o
c
_
o
u
t

<
=

r
o
u
t
e

&
w
b
_
d
a
t
a
_
i

&
"
0
"

&
w
b
_
a
d
r
_
i

&
"
1
1
0
0
"

&
w
b
_
s
e
l
_
i

&
w
b
_
w
e
_
i
;

1
0
7

w
h
e
n

S
T
A
T
E
_
W
A
I
T

=
>

1
0
8

i
f
(
n
o
c
_
i
n
(
a
c
k
_
s
t
a
r
t
)

=
’
1
’
)

t
h
e
n

1
0
9

n
e
x
t
_
s
t
a
t
e

<
=

S
T
A
T
E
_
R
E
S
P
O
N
D
;

1
1
0

e
l
s
e

1
1
1

n
e
x
t
_
s
t
a
t
e

<
=

S
T
A
T
E
_
W
A
I
T
;

1
1
2

e
n
d

i
f
;

1
1
3

w
h
e
n

S
T
A
T
E
_
R
E
S
P
O
N
D

=
>

1
1
4

w
b
_
a
c
k
_
o

<
=

’
1
’
;

1
1
5

n
e
x
t
_
s
t
a
t
e

<
=

S
T
A
T
E
_
I
N
I
T
;

1
1
6

w
h
e
n

O
T
H
E
R
S

=
>

1
1
7

n
e
x
t
_
s
t
a
t
e

<
=

S
T
A
T
E
_
I
N
I
T
;

1
1
8

e
n
d

c
a
s
e
;

1
1
9

e
n
d

p
r
o
c
e
s
s
;

1
2
0

1
2
1

1
2
2

n
e
x
t
_
s
t
a
t
e
_
r
e
g
i
s
t
e
r

:
p
r
o
c
e
s
s
(
w
b
_
c
l
k
_
i
,

w
b
_
r
s
t
_
i
)

1
2
3

b
e
g
i
n

1
2
4

i
f

w
b
_
r
s
t
_
i

=
’
0
’

t
h
e
n

-
-

a
s
y
n
c
h
r
o
n
o
u
s

r
e
s
e
t

(
a
c
t
i
v
e

l
o
w
)

1
2
5

c
u
r
r
e
n
t
_
s
t
a
t
e

<
=

S
T
A
T
E
_
I
N
I
T
;

1
2
6

e
l
s
i
f

w
b
_
c
l
k
_
i
’
e
v
e
n
t

a
n
d

w
b
_
c
l
k
_
i

=
’
1
’

t
h
e
n

1
2
7

c
u
r
r
e
n
t
_
s
t
a
t
e

<
=

n
e
x
t
_
s
t
a
t
e
;

1
2
8

i
f
(
c
u
r
r
e
n
t
_
s
t
a
t
e

=
S
T
A
T
E
_
W
A
I
T
)
t
h
e
n

1
2
9

r
e
g
_
i
n

<
=

n
o
c
_
i
n
;

1
3
0

e
l
s
i
f
(
c
u
r
r
e
n
t
_
s
t
a
t
e

=
S
T
A
T
E
_
I
N
I
T
)

t
h
e
n

1
3
1

r
e
g
_
i
n

<
=

(
O
T
H
E
R
S

=
>

’
0
’
)
;

1
3
2

e
n
d

i
f
;

1
3
3

e
n
d

i
f
;

1
3
4

e
n
d

p
r
o
c
e
s
s

n
e
x
t
_
s
t
a
t
e
_
r
e
g
i
s
t
e
r
;

1
3
5

1
3
6

e
n
d

s
t
r
u
c
;
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A

.2
.3

n
o
c

n
a

sl
a
v
e
.v

h
d

1
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

2
-
-

3
-
-

N
e
t
w
o
r
k

a
d
a
p
t
e
r

f
o
r

s
l
a
v
e

c
o
m
p
o
n
e
n
t

4
-
-

E
d
i
t
o
r
:

N
i
k
o
l
a
j

T
ø
r
r
i
n
g

-
s
0
4
2
5
0
5

5
-
-

V
e
r
s
i
o
n
:

1
.
1

6
-
-

D
a
t
a

l
a
s
t

m
o
d
i
f
i
e
d
:

2
3
/
5
-
2
0
0
7

7
-
-

8
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

9
-
-

1
0

-
-

V
e
r
s
i
o
n

H
i
s
t
o
r
y

1
1

-
-

1
2

-
-

v
1
.
0
:

F
i
r
s
t

w
o
r
k
i
n
g

v
e
r
s
i
o
n

1
3

-
-

v
1
.
0
:

S
o
m
e

s
m
a
l
l

o
p
t
i
m
i
z
a
t
i
o
n
s

m
a
d
e

1
4

-
-

1
5

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

1
6

1
7

l
i
b
r
a
r
y

I
E
E
E
;

1
8

u
s
e

I
E
E
E
.
s
t
d
_
l
o
g
i
c
_
1
1
6
4
.
A
L
L
;

1
9

u
s
e

I
E
E
E
.
s
t
d
_
l
o
g
i
c
_
a
r
i
t
h
.
A
L
L
;

2
0

u
s
e

w
o
r
k
.
t
y
p
e
s
.
a
l
l
;

2
1

2
2

e
n
t
i
t
y

n
o
c
_
n
a
_
s
l
a
v
e

i
s

2
3

2
4

p
o
r
t
(

2
5

-
-
C
o
m
m
o
n

W
i
s
h
B
o
n
e

s
i
g
n
a
l
s

2
6

w
b
_
c
l
k
_
i

:
i
n

b
i
t
_
t
;

2
7

w
b
_
r
s
t
_
i

:
i
n

b
i
t
_
t
;

2
8

w
b
_
d
a
t
a
_
i

:
i
n

w
o
r
d
_
t
;

2
9

w
b
_
d
a
t
a
_
o

:
o
u
t

w
o
r
d
_
t
;

3
0

3
1

-
-
W
i
s
h
B
o
n
e

M
a
s
t
e
r

3
2

w
b
_
a
c
k
_
i

:
i
n

b
i
t
_
t
;

3
3

w
b
_
a
d
r
_
o

:
o
u
t

w
o
r
d
_
t
;

3
4

w
b
_
c
y
c
_
o

:
o
u
t

b
i
t
_
t
;
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3
5

w
b
_
s
t
b
_
o

:
o
u
t

b
i
t
_
t
;

3
6

w
b
_
e
r
r
_
i

:
i
n

b
i
t
_
t
;

3
7

w
b
_
r
t
y
_
i

:
i
n

b
i
t
_
t
;

3
8

w
b
_
s
e
l
_
o

:
o
u
t

s
t
d
_
l
o
g
i
c
_
v
e
c
t
o
r
(
3

d
o
w
n
t
o

0
)
;

3
9

w
b
_
w
e
_
o

:
o
u
t

b
i
t
_
t
;

4
0

4
1

-
-
N
o
C

s
i
g
n
a
l
s

4
2

n
o
c
_
i
n

:
i
n

n
o
c
_
d
a
t
a
;

4
3

n
o
c
_
o
u
t

:
o
u
t

n
o
c
_
d
a
t
a

4
4

)
;

4
5

4
6

e
n
d

n
o
c
_
n
a
_
s
l
a
v
e
;

4
7

4
8

a
r
c
h
i
t
e
c
t
u
r
e

s
t
r
u
c

o
f

n
o
c
_
n
a
_
s
l
a
v
e

i
s

4
9

5
0

c
o
m
p
o
n
e
n
t

n
o
c
_
f
i
f
o

5
1

p
o
r
t
(

5
2

-
-
C
o
m
m
o
n

I
/
O

s
i
g
n
a
l
s

5
3

c
l
k

:
i
n

b
i
t
_
t
;

5
4

r
s
t

:
i
n

b
i
t
_
t
;

5
5

d
a
t
a
_
i

:
i
n

n
o
c
_
d
a
t
a
;

5
6

d
a
t
a
_
o

:
o
u
t

n
o
c
_
d
a
t
a
;

5
7

5
8

-
-
C
o
n
t
r
o
l

s
i
g
n
a
l
s

5
9

p
u
s
h

:
i
n

b
i
t
_
t
;

6
0

p
o
p

:
i
n

b
i
t
_
t
;

6
1

6
2

-
-
S
t
a
t
u
s

s
i
g
n
a
l
s

6
3

c
o
u
n
t

:
o
u
t

F
i
f
o
A
d
d
r

6
4

)
;

6
5

e
n
d

c
o
m
p
o
n
e
n
t
;

6
6

6
7

-
-
S
t
a
t
e

r
e
g
i
s
t
e
r

6
8

t
y
p
e

s
t
a
t
e

i
s

(
S
T
A
T
E
_
I
N
I
T
,

S
T
A
T
E
_
W
A
I
T
,

S
T
A
T
E
_
O
U
T
P
U
T
)
;

-
-

S
t
a
t
e
s

f
o
r

F
S
M

6
9

S
I
G
N
A
L

c
u
r
r
e
n
t
_
s
t
a
t
e

:
s
t
a
t
e
;

7
0

S
I
G
N
A
L

n
e
x
t
_
s
t
a
t
e

:
s
t
a
t
e
;
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7
1

7
2

7
3

-
-

F
i
f
o

d
a
t
a

7
4

S
I
G
N
A
L

f
i
f
o
_
o
u
t

:
n
o
c
_
d
a
t
a
;

7
5

7
6

-
-
F
i
f
o

s
t
a
t
u
s

s
i
g
n
a
l
s

7
7

S
I
G
N
A
L

c
o
u
n
t

:
F
i
f
o
A
d
d
r
;

7
8

7
9

-
-
F
i
f
o

c
o
n
t
r
o
l

s
i
g
n
a
l
s

8
0

S
I
G
N
A
L

p
u
s
h

:
b
i
t
_
t
;

8
1

S
I
G
N
A
L

p
o
p

:
b
i
t
_
t
;

8
2

8
3

-
-
r
e
t
u
r
n

r
o
u
t
e

8
4

S
I
G
N
A
L

r
o
u
t
e

:
s
t
d
_
l
o
g
i
c
_
v
e
c
t
o
r
(
r
o
u
t
e
_
w
d
t
h
-
1

d
o
w
n
t
o

0
)
;

8
5

8
6

8
7

b
e
g
i
n

-
-
s
t
r
u
c

8
8

8
9

w
b
_
d
a
t
a
_
o

<
=

f
i
f
o
_
o
u
t
(
d
a
t
_
s
t
a
r
t
+
d
a
t
a
_
w
d
t
h
-
1

d
o
w
n
t
o

d
a
t
_
s
t
a
r
t
)
;

9
0

w
b
_
a
d
r
_
o

<
=

f
i
f
o
_
o
u
t
(
a
d
r
_
s
t
a
r
t
+
a
d
d
r
_
w
d
t
h
-
1

d
o
w
n
t
o

a
d
r
_
s
t
a
r
t
)
;

9
1

w
b
_
c
y
c
_
o

<
=

f
i
f
o
_
o
u
t
(
c
y
c
_
s
t
a
r
t
)
;

9
2

w
b
_
s
e
l
_
o

<
=

f
i
f
o
_
o
u
t
(
s
e
l
_
s
t
a
r
t
+
3

d
o
w
n
t
o

s
e
l
_
s
t
a
r
t
)
;

9
3

w
b
_
w
e
_
o

<
=

f
i
f
o
_
o
u
t
(
w
e
_
s
t
a
r
t
)
;

9
4

p
u
s
h

<
=

’
1
’

W
H
E
N

n
o
c
_
i
n
(
s
t
b
_
s
t
a
r
t
)

=
’
1
’

e
l
s
e

9
5

’
0
’
;

9
6

9
7

f
i
f
o

:
n
o
c
_
f
i
f
o

9
8

p
o
r
t

m
a
p
(

9
9

-
-
C
o
m
m
o
n

I
/
O

s
i
g
n
a
l
s

1
0
0

c
l
k

=
>

w
b
_
c
l
k
_
i
,

1
0
1

r
s
t

=
>

w
b
_
r
s
t
_
i
,

1
0
2

d
a
t
a
_
i

=
>

n
o
c
_
i
n
,

1
0
3

d
a
t
a
_
o

=
>

f
i
f
o
_
o
u
t
,

1
0
4

1
0
5

-
-
C
o
n
t
r
o
l

s
i
g
n
a
l
s

1
0
6

p
u
s
h

=
>

p
u
s
h
,
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1
0
7

p
o
p

=
>

p
o
p
,

1
0
8

1
0
9

-
-
S
t
a
t
u
s

s
i
g
n
a
l
s

1
1
0

c
o
u
n
t

=
>

c
o
u
n
t

1
1
1

)
;

1
1
2

1
1
3

f
s
m

:
p
r
o
c
e
s
s
(
w
b
_
a
c
k
_
i
,

w
b
_
e
r
r
_
i
,

w
b
_
r
t
y
_
i
,

w
b
_
d
a
t
a
_
i
,

c
u
r
r
e
n
t
_
s
t
a
t
e
,

c
o
u
n
t
,

f
i
f
o
_
o
u
t
,

r
o
u
t
e
)

1
1
4

b
e
g
i
n

1
1
5

w
b
_
s
t
b
_
o

<
=

’
0
’
;

1
1
6

r
o
u
t
e

<
=

(
O
T
H
E
R
S

=
>

’
0
’
)
;

1
1
7

n
o
c
_
o
u
t

<
=

(
O
T
H
E
R
S

=
>

’
0
’
)
;

1
1
8

p
o
p

<
=

’
0
’
;

1
1
9

c
a
s
e
(
c
u
r
r
e
n
t
_
s
t
a
t
e
)

i
s

1
2
0

w
h
e
n

S
T
A
T
E
_
I
N
I
T

=
>

-
-
I
n
i
t
i
a
l

s
t
a
t
e

1
2
1

i
f
(
c
o
u
n
t

/
=

0
)

t
h
e
n

1
2
2

n
e
x
t
_
s
t
a
t
e

<
=

S
T
A
T
E
_
W
A
I
T
;

1
2
3

e
l
s
e

1
2
4

n
e
x
t
_
s
t
a
t
e

<
=

S
T
A
T
E
_
I
N
I
T
;

1
2
5

e
n
d

i
f
;

1
2
6

w
h
e
n

S
T
A
T
E
_
W
A
I
T

=
>

1
2
7

-
-
r
e
v
e
r
s
e

r
o
u
t
e

1
2
8

f
o
r

i
i
n

0
t
o

(
r
o
u
t
e
_
w
d
t
h
-
d
e
s
t
_
w
d
t
h
)
/
2

l
o
o
p

1
2
9

r
o
u
t
e
(
i
*
d
e
s
t
_
w
d
t
h
+
d
e
s
t
_
w
d
t
h
-
1

d
o
w
n
t
o

i
*
d
e
s
t
_
w
d
t
h
)

<
=

f
i
f
o
_
o
u
t
(
N
O
C
_
D
A
T
A
_
W
I
D
T
H
-
d
e
s
t
_
w
d
t
h
-
i
*

d
e
s
t
_
w
d
t
h
+
1

d
o
w
n
t
o

N
O
C
_
D
A
T
A
_
W
I
D
T
H
-
d
e
s
t
_
w
d
t
h
-
i
*
d
e
s
t
_
w
d
t
h
)
;

1
3
0

e
n
d

l
o
o
p
;

1
3
1

w
b
_
s
t
b
_
o

<
=

’
1
’
;

1
3
2

i
f
(
w
b
_
a
c
k
_
i

=
’
1
’
)

t
h
e
n

1
3
3

n
e
x
t
_
s
t
a
t
e

<
=

S
T
A
T
E
_
O
U
T
P
U
T
;

1
3
4

e
l
s
e

1
3
5

n
e
x
t
_
s
t
a
t
e

<
=

S
T
A
T
E
_
W
A
I
T
;

1
3
6

e
n
d

i
f
;

1
3
7

n
o
c
_
o
u
t

<
=

r
o
u
t
e

&
w
b
_
d
a
t
a
_
i

&
w
b
_
a
c
k
_
i

&
C
O
N
V
_
S
T
D
_
L
O
G
I
C
_
V
E
C
T
O
R
(
0
,

a
d
d
r
_
w
d
t
h
)

&
"
0
0
"

&
w
b
_
e
r
r
_
i

&
w
b
_
r
t
y
_
i

&
"
0
0
0
0
0
"
;

1
3
8

w
h
e
n

S
T
A
T
E
_
O
U
T
P
U
T

=
>

1
3
9

n
e
x
t
_
s
t
a
t
e

<
=

S
T
A
T
E
_
I
N
I
T
;

1
4
0

p
o
p

<
=

’
1
’
;
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1
4
1

w
h
e
n

O
T
H
E
R
S

=
>

1
4
2

n
e
x
t
_
s
t
a
t
e

<
=

S
T
A
T
E
_
I
N
I
T
;

1
4
3

e
n
d

c
a
s
e
;

1
4
4

e
n
d

p
r
o
c
e
s
s
;

1
4
5

1
4
6

n
e
x
t
_
s
t
a
t
e
_
r
e
g
i
s
t
e
r

:
p
r
o
c
e
s
s
(
w
b
_
c
l
k
_
i
,

w
b
_
r
s
t
_
i
)

1
4
7

b
e
g
i
n

1
4
8

i
f

w
b
_
r
s
t
_
i

=
’
0
’

t
h
e
n

-
-

a
s
y
n
c
h
r
o
n
o
u
s

r
e
s
e
t

(
a
c
t
i
v
e

l
o
w
)

1
4
9

c
u
r
r
e
n
t
_
s
t
a
t
e

<
=

S
T
A
T
E
_
I
N
I
T
;

1
5
0

e
l
s
i
f

w
b
_
c
l
k
_
i
’
e
v
e
n
t

a
n
d

w
b
_
c
l
k
_
i

=
’
1
’

t
h
e
n

1
5
1

c
u
r
r
e
n
t
_
s
t
a
t
e

<
=

n
e
x
t
_
s
t
a
t
e
;

1
5
2

e
n
d

i
f
;

1
5
3

e
n
d

p
r
o
c
e
s
s

n
e
x
t
_
s
t
a
t
e
_
r
e
g
i
s
t
e
r
;

1
5
4

1
5
5

e
n
d

s
t
r
u
c
;
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A

.2
.4

n
o
c

ro
u
te

r.
v
h
d

1
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

2
-
-

3
-
-

R
o
u
t
e
r

f
o
r

n
e
t
w
o
r
k

4
-
-

E
d
i
t
o
r
:

N
i
k
o
l
a
j

T
ø
r
r
i
n
g

-
s
0
4
2
5
0
5

5
-
-

V
e
r
s
i
o
n
:

1
.
0

6
-
-

D
a
t
a

l
a
s
t

m
o
d
i
f
i
e
d
:

1
4
/
3
-
2
0
0
7

7
-
-

8
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

9
-
-

1
0

-
-

V
e
r
s
i
o
n

H
i
s
t
o
r
y

1
1

-
-

1
2

-
-

v
1
.
0
:

F
i
r
s
t

w
o
r
k
i
n
g

v
e
r
s
i
o
n

1
3

-
-

1
4

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

1
5

1
6

l
i
b
r
a
r
y

I
E
E
E
;

1
7

u
s
e

I
E
E
E
.
s
t
d
_
l
o
g
i
c
_
1
1
6
4
.
A
L
L
;

1
8

u
s
e

I
E
E
E
.
s
t
d
_
l
o
g
i
c
_
a
r
i
t
h
.
A
L
L
;

1
9

u
s
e

w
o
r
k
.
t
y
p
e
s
.
a
l
l
;

2
0

2
1

e
n
t
i
t
y

n
o
c
_
r
o
u
t
e
r

i
s

2
2

2
3

p
o
r
t
(

2
4

-
-
I
/
O

p
o
r
t
s

2
5

c
l
k
_
i

:
i
n

b
i
t
_
t
;

2
6

r
s
t
_
i

:
i
n

b
i
t
_
t
;

2
7

2
8

-
-
N
o
C

s
i
g
n
a
l
s

2
9

-
-
N
o
r
t
h

3
0

n
o
c
_
n
_
i

:
i
n

n
o
c
_
d
a
t
a
;

3
1

n
o
c
_
n
_
o

:
o
u
t

n
o
c
_
d
a
t
a
;

3
2

3
3

-
-
S
o
u
t
h

3
4

n
o
c
_
s
_
i

:
i
n

n
o
c
_
d
a
t
a
;
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3
5

n
o
c
_
s
_
o

:
o
u
t

n
o
c
_
d
a
t
a
;

3
6

3
7

-
-
E
a
s
t

3
8

n
o
c
_
e
_
i

:
i
n

n
o
c
_
d
a
t
a
;

3
9

n
o
c
_
e
_
o

:
o
u
t

n
o
c
_
d
a
t
a
;

4
0

4
1

-
-
W
e
s
t

4
2

n
o
c
_
w
_
i

:
i
n

n
o
c
_
d
a
t
a
;

4
3

n
o
c
_
w
_
o

:
o
u
t

n
o
c
_
d
a
t
a
;

4
4

4
5

-
-
I
P

4
6

i
p
_
i

:
i
n

n
o
c
_
d
a
t
a
;

4
7

i
p
_
o

:
o
u
t

n
o
c
_
d
a
t
a

4
8

)
;

4
9

5
0

e
n
d

n
o
c
_
r
o
u
t
e
r
;

5
1

5
2

a
r
c
h
i
t
e
c
t
u
r
e

s
t
r
u
c

o
f

n
o
c
_
r
o
u
t
e
r

i
s

5
3

5
4

c
o
m
p
o
n
e
n
t

n
o
c
_
r
o
u
t
e
r
_
m
u
x

5
5

p
o
r
t
(

5
6

-
-

S
o
u
r
c
e

s
e
l
e
c
t
o
r

5
7

s
e
l
e
c
t
_
n
o
r
t
h
_
i

:
i
n

s
o
u
r
c
e
;

5
8

s
e
l
e
c
t
_
s
o
u
t
h
_
i

:
i
n

s
o
u
r
c
e
;

5
9

s
e
l
e
c
t
_
e
a
s
t
_
i

:
i
n

s
o
u
r
c
e
;

6
0

s
e
l
e
c
t
_
w
e
s
t
_
i

:
i
n

s
o
u
r
c
e
;

6
1

s
e
l
e
c
t
_
i
p
_
i

:
i
n

s
o
u
r
c
e
;

6
2

6
3

-
-
d
a
t
a

i
n

6
4

n
o
r
t
h
_
i

:
i
n

n
o
c
_
d
a
t
a
;

6
5

s
o
u
t
h
_
i

:
i
n

n
o
c
_
d
a
t
a
;

6
6

e
a
s
t
_
i

:
i
n

n
o
c
_
d
a
t
a
;

6
7

w
e
s
t
_
i

:
i
n

n
o
c
_
d
a
t
a
;

6
8

i
p
_
i

:
i
n

n
o
c
_
d
a
t
a
;

6
9

7
0

-
-
d
a
t
a

o
u
t
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7
1

n
o
r
t
h
_
o

:
o
u
t

n
o
c
_
d
a
t
a
;

7
2

s
o
u
t
h
_
o

:
o
u
t

n
o
c
_
d
a
t
a
;

7
3

e
a
s
t
_
o

:
o
u
t

n
o
c
_
d
a
t
a
;

7
4

w
e
s
t
_
o

:
o
u
t

n
o
c
_
d
a
t
a
;

7
5

i
p
_
o

:
o
u
t

n
o
c
_
d
a
t
a

7
6

)
;

7
7

e
n
d

c
o
m
p
o
n
e
n
t
;

7
8

7
9

c
o
m
p
o
n
e
n
t

n
o
c
_
a
r
b
i
t
e
r

8
0

p
o
r
t
(

8
1

-
-
I
/
O

p
o
r
t
s

8
2

c
l
k
_
i

:
i
n

b
i
t
_
t
;

8
3

r
s
t
_
i

:
i
n

b
i
t
_
t
;

8
4

8
5

-
-
N
o
C

s
i
g
n
a
l
s

8
6

-
-
N
o
r
t
h

8
7

r
o
u
t
_
n
o
r
t
h

:
i
n

d
e
s
t
;

8
8

c
o
u
n
t
_
n
o
r
t
h

:
i
n

F
i
f
o
A
d
d
r
;

8
9

s
e
l
e
c
t
_
n
o
r
t
h
_
o

:
o
u
t

s
o
u
r
c
e
;

9
0

p
o
p
_
n
o
r
t
h

:
o
u
t

b
i
t
_
t
;

9
1

9
2

-
-
S
o
u
t
h

9
3

r
o
u
t
_
s
o
u
t
h

:
i
n

d
e
s
t
;

9
4

c
o
u
n
t
_
s
o
u
t
h

:
i
n

F
i
f
o
A
d
d
r
;

9
5

s
e
l
e
c
t
_
s
o
u
t
h
_
o

:
o
u
t

s
o
u
r
c
e
;

9
6

p
o
p
_
s
o
u
t
h

:
o
u
t

b
i
t
_
t
;

9
7

9
8

-
-
E
a
s
t

9
9

r
o
u
t
_
e
a
s
t

:
i
n

d
e
s
t
;

1
0
0

c
o
u
n
t
_
e
a
s
t

:
i
n

F
i
f
o
A
d
d
r
;

1
0
1

s
e
l
e
c
t
_
e
a
s
t
_
o

:
o
u
t

s
o
u
r
c
e
;

1
0
2

p
o
p
_
e
a
s
t

:
o
u
t

b
i
t
_
t
;

1
0
3

1
0
4

-
-
W
e
s
t

1
0
5

r
o
u
t
_
w
e
s
t

:
i
n

d
e
s
t
;

1
0
6

c
o
u
n
t
_
w
e
s
t

:
i
n

F
i
f
o
A
d
d
r
;
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1
0
7

s
e
l
e
c
t
_
w
e
s
t
_
o

:
o
u
t

s
o
u
r
c
e
;

1
0
8

p
o
p
_
w
e
s
t

:
o
u
t

b
i
t
_
t
;

1
0
9

1
1
0

-
-
I
P

1
1
1

r
o
u
t
_
i
p

:
i
n

d
e
s
t
;

1
1
2

c
o
u
n
t
_
i
p

:
i
n

F
i
f
o
A
d
d
r
;

1
1
3

s
e
l
e
c
t
_
i
p
_
o

:
o
u
t

s
o
u
r
c
e
;

1
1
4

p
o
p
_
i
p

:
o
u
t

b
i
t
_
t

1
1
5

)
;

1
1
6

e
n
d

c
o
m
p
o
n
e
n
t
;

1
1
7

1
1
8

c
o
m
p
o
n
e
n
t

n
o
c
_
f
i
f
o

1
1
9

p
o
r
t
(

1
2
0

-
-
C
o
m
m
o
n

I
/
O

s
i
g
n
a
l
s

1
2
1

c
l
k

:
i
n

b
i
t
_
t
;

1
2
2

r
s
t

:
i
n

b
i
t
_
t
;

1
2
3

d
a
t
a
_
i

:
i
n

n
o
c
_
d
a
t
a
;

1
2
4

d
a
t
a
_
o

:
o
u
t

n
o
c
_
d
a
t
a
;

1
2
5

1
2
6

-
-
C
o
n
t
r
o
l

s
i
g
n
a
l
s

1
2
7

p
u
s
h

:
i
n

b
i
t
_
t
;

1
2
8

p
o
p

:
i
n

b
i
t
_
t
;

1
2
9

1
3
0

-
-
S
t
a
t
u
s

s
i
g
n
a
l
s

1
3
1

c
o
u
n
t

:
o
u
t

F
i
f
o
A
d
d
r

1
3
2

)
;

1
3
3

e
n
d

c
o
m
p
o
n
e
n
t
;

1
3
4

1
3
5

-
-

S
e
l
e
c
t

s
i
g
n
a
l
s

1
3
6

S
I
G
N
A
L

s
e
l
e
c
t
_
n
o
r
t
h

:
s
o
u
r
c
e
;

1
3
7

S
I
G
N
A
L

s
e
l
e
c
t
_
s
o
u
t
h

:
s
o
u
r
c
e
;

1
3
8

S
I
G
N
A
L

s
e
l
e
c
t
_
e
a
s
t

:
s
o
u
r
c
e
;

1
3
9

S
I
G
N
A
L

s
e
l
e
c
t
_
w
e
s
t

:
s
o
u
r
c
e
;

1
4
0

S
I
G
N
A
L

s
e
l
e
c
t
_
i
p

:
s
o
u
r
c
e
;

1
4
1

1
4
2

-
-

F
i
f
o

d
a
t
a
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1
4
3

S
I
G
N
A
L

f
i
f
o
_
n
o
r
t
h

:
n
o
c
_
d
a
t
a
;

1
4
4

S
I
G
N
A
L

f
i
f
o
_
s
o
u
t
h

:
n
o
c
_
d
a
t
a
;

1
4
5

S
I
G
N
A
L

f
i
f
o
_
e
a
s
t

:
n
o
c
_
d
a
t
a
;

1
4
6

S
I
G
N
A
L

f
i
f
o
_
w
e
s
t

:
n
o
c
_
d
a
t
a
;

1
4
7

S
I
G
N
A
L

f
i
f
o
_
i
p

:
n
o
c
_
d
a
t
a
;

1
4
8

1
4
9

-
-
F
i
f
o

s
t
a
t
u
s

s
i
g
n
a
l
s

1
5
0

S
I
G
N
A
L

c
o
u
n
t
_
n
o
r
t
h

:
F
i
f
o
A
d
d
r
;

1
5
1

S
I
G
N
A
L

c
o
u
n
t
_
s
o
u
t
h

:
F
i
f
o
A
d
d
r
;

1
5
2

S
I
G
N
A
L

c
o
u
n
t
_
e
a
s
t

:
F
i
f
o
A
d
d
r
;

1
5
3

S
I
G
N
A
L

c
o
u
n
t
_
w
e
s
t

:
F
i
f
o
A
d
d
r
;

1
5
4

S
I
G
N
A
L

c
o
u
n
t
_
i
p

:
F
i
f
o
A
d
d
r
;

1
5
5

1
5
6

-
-
F
i
f
o

c
o
n
t
r
o
l

s
i
g
n
a
l
s

1
5
7

S
I
G
N
A
L

p
u
s
h
_
n
o
r
t
h

:
b
i
t
_
t
;

1
5
8

S
I
G
N
A
L

p
u
s
h
_
s
o
u
t
h

:
b
i
t
_
t
;

1
5
9

S
I
G
N
A
L

p
u
s
h
_
e
a
s
t

:
b
i
t
_
t
;

1
6
0

S
I
G
N
A
L

p
u
s
h
_
w
e
s
t

:
b
i
t
_
t
;

1
6
1

S
I
G
N
A
L

p
u
s
h
_
i
p

:
b
i
t
_
t
;

1
6
2

S
I
G
N
A
L

p
o
p
_
n
o
r
t
h

:
b
i
t
_
t
;

1
6
3

S
I
G
N
A
L

p
o
p
_
s
o
u
t
h

:
b
i
t
_
t
;

1
6
4

S
I
G
N
A
L

p
o
p
_
e
a
s
t

:
b
i
t
_
t
;

1
6
5

S
I
G
N
A
L

p
o
p
_
w
e
s
t

:
b
i
t
_
t
;

1
6
6

S
I
G
N
A
L

p
o
p
_
i
p

:
b
i
t
_
t
;

1
6
7

1
6
8

b
e
g
i
n

1
6
9

n
o
r
t
h
_
f
i
f
o

:
n
o
c
_
f
i
f
o

1
7
0

p
o
r
t

m
a
p
(

1
7
1

-
-
C
o
m
m
o
n

I
/
O

s
i
g
n
a
l
s

1
7
2

c
l
k

=
>

c
l
k
_
i
,

1
7
3

r
s
t

=
>

r
s
t
_
i
,

1
7
4

d
a
t
a
_
i

=
>

n
o
c
_
n
_
i
,

1
7
5

d
a
t
a
_
o

=
>

f
i
f
o
_
n
o
r
t
h
,

1
7
6

1
7
7

-
-
C
o
n
t
r
o
l

s
i
g
n
a
l
s

1
7
8

p
u
s
h

=
>

p
u
s
h
_
n
o
r
t
h
,
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1
7
9

p
o
p

=
>

p
o
p
_
n
o
r
t
h
,

1
8
0

1
8
1

-
-
S
t
a
t
u
s

s
i
g
n
a
l
s

1
8
2

c
o
u
n
t

=
>

c
o
u
n
t
_
n
o
r
t
h

1
8
3

)
;

1
8
4

1
8
5

s
o
u
t
h
_
f
i
f
o

:
n
o
c
_
f
i
f
o

1
8
6

p
o
r
t

m
a
p
(

1
8
7

-
-
C
o
m
m
o
n

I
/
O

s
i
g
n
a
l
s

1
8
8

c
l
k

=
>

c
l
k
_
i
,

1
8
9

r
s
t

=
>

r
s
t
_
i
,

1
9
0

d
a
t
a
_
i

=
>

n
o
c
_
s
_
i
,

1
9
1

d
a
t
a
_
o

=
>

f
i
f
o
_
s
o
u
t
h
,

1
9
2

1
9
3

-
-
C
o
n
t
r
o
l

s
i
g
n
a
l
s

1
9
4

p
u
s
h

=
>

p
u
s
h
_
s
o
u
t
h
,

1
9
5

p
o
p

=
>

p
o
p
_
s
o
u
t
h
,

1
9
6

1
9
7

-
-
S
t
a
t
u
s

s
i
g
n
a
l
s

1
9
8

c
o
u
n
t

=
>

c
o
u
n
t
_
s
o
u
t
h

1
9
9

)
;

2
0
0

2
0
1

e
a
s
t
_
f
i
f
o

:
n
o
c
_
f
i
f
o

2
0
2

p
o
r
t

m
a
p
(

2
0
3

-
-
C
o
m
m
o
n

I
/
O

s
i
g
n
a
l
s

2
0
4

c
l
k

=
>

c
l
k
_
i
,

2
0
5

r
s
t

=
>

r
s
t
_
i
,

2
0
6

d
a
t
a
_
i

=
>

n
o
c
_
e
_
i
,

2
0
7

d
a
t
a
_
o

=
>

f
i
f
o
_
e
a
s
t
,

2
0
8

2
0
9

-
-
C
o
n
t
r
o
l

s
i
g
n
a
l
s

2
1
0

p
u
s
h

=
>

p
u
s
h
_
e
a
s
t
,

2
1
1

p
o
p

=
>

p
o
p
_
e
a
s
t
,

2
1
2

2
1
3

-
-
S
t
a
t
u
s

s
i
g
n
a
l
s

2
1
4

c
o
u
n
t

=
>

c
o
u
n
t
_
e
a
s
t
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2
1
5

)
;

2
1
6

2
1
7

w
e
s
t
_
f
i
f
o

:
n
o
c
_
f
i
f
o

2
1
8

p
o
r
t

m
a
p
(

2
1
9

-
-
C
o
m
m
o
n

I
/
O

s
i
g
n
a
l
s

2
2
0

c
l
k

=
>

c
l
k
_
i
,

2
2
1

r
s
t

=
>

r
s
t
_
i
,

2
2
2

d
a
t
a
_
i

=
>

n
o
c
_
w
_
i
,

2
2
3

d
a
t
a
_
o

=
>

f
i
f
o
_
w
e
s
t
,

2
2
4

2
2
5

-
-
C
o
n
t
r
o
l

s
i
g
n
a
l
s

2
2
6

p
u
s
h

=
>

p
u
s
h
_
w
e
s
t
,

2
2
7

p
o
p

=
>

p
o
p
_
w
e
s
t
,

2
2
8

2
2
9

-
-
S
t
a
t
u
s

s
i
g
n
a
l
s

2
3
0

c
o
u
n
t

=
>

c
o
u
n
t
_
w
e
s
t

2
3
1

)
;

2
3
2

2
3
3

i
p
_
f
i
f
o

:
n
o
c
_
f
i
f
o

2
3
4

p
o
r
t

m
a
p
(

2
3
5

-
-
C
o
m
m
o
n

I
/
O

s
i
g
n
a
l
s

2
3
6

c
l
k

=
>

c
l
k
_
i
,

2
3
7

r
s
t

=
>

r
s
t
_
i
,

2
3
8

d
a
t
a
_
i

=
>

i
p
_
i
,

2
3
9

d
a
t
a
_
o

=
>

f
i
f
o
_
i
p
,

2
4
0

2
4
1

-
-
C
o
n
t
r
o
l

s
i
g
n
a
l
s

2
4
2

p
u
s
h

=
>

p
u
s
h
_
i
p
,

2
4
3

p
o
p

=
>

p
o
p
_
i
p
,

2
4
4

2
4
5

-
-
S
t
a
t
u
s

s
i
g
n
a
l
s

2
4
6

c
o
u
n
t

=
>

c
o
u
n
t
_
i
p

2
4
7

)
;

2
4
8

2
4
9

a
r
b
i
t
e
r

:
n
o
c
_
a
r
b
i
t
e
r

2
5
0

p
o
r
t

m
a
p
(
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2
5
1

-
-
I
/
O

p
o
r
t
s

2
5
2

c
l
k
_
i

=
>

c
l
k
_
i
,

2
5
3

r
s
t
_
i

=
>

r
s
t
_
i
,

2
5
4

2
5
5

-
-
N
o
C

s
i
g
n
a
l
s

2
5
6

-
-
N
o
r
t
h

2
5
7

r
o
u
t
_
n
o
r
t
h

=
>

f
i
f
o
_
n
o
r
t
h
(
N
O
C
_
D
A
T
A
_
W
I
D
T
H
-
1

d
o
w
n
t
o

N
O
C
_
D
A
T
A
_
W
I
D
T
H
-
2
)
,

2
5
8

c
o
u
n
t
_
n
o
r
t
h

=
>

c
o
u
n
t
_
n
o
r
t
h
,

2
5
9

s
e
l
e
c
t
_
n
o
r
t
h
_
o

=
>

s
e
l
e
c
t
_
n
o
r
t
h
,

2
6
0

p
o
p
_
n
o
r
t
h

=
>

p
o
p
_
n
o
r
t
h
,

2
6
1

2
6
2

-
-
S
o
u
t
h

2
6
3

r
o
u
t
_
s
o
u
t
h

=
>

f
i
f
o
_
s
o
u
t
h
(
N
O
C
_
D
A
T
A
_
W
I
D
T
H
-
1

d
o
w
n
t
o

N
O
C
_
D
A
T
A
_
W
I
D
T
H
-
2
)
,

2
6
4

c
o
u
n
t
_
s
o
u
t
h

=
>

c
o
u
n
t
_
s
o
u
t
h
,

2
6
5

s
e
l
e
c
t
_
s
o
u
t
h
_
o

=
>

s
e
l
e
c
t
_
s
o
u
t
h
,

2
6
6

p
o
p
_
s
o
u
t
h

=
>

p
o
p
_
s
o
u
t
h
,

2
6
7

2
6
8

-
-
E
a
s
t

2
6
9

r
o
u
t
_
e
a
s
t

=
>

f
i
f
o
_
e
a
s
t
(
N
O
C
_
D
A
T
A
_
W
I
D
T
H
-
1

d
o
w
n
t
o

N
O
C
_
D
A
T
A
_
W
I
D
T
H
-
2
)
,

2
7
0

c
o
u
n
t
_
e
a
s
t

=
>

c
o
u
n
t
_
e
a
s
t
,

2
7
1

s
e
l
e
c
t
_
e
a
s
t
_
o

=
>

s
e
l
e
c
t
_
e
a
s
t
,

2
7
2

p
o
p
_
e
a
s
t

=
>

p
o
p
_
e
a
s
t
,

2
7
3

2
7
4

-
-
W
e
s
t

2
7
5

r
o
u
t
_
w
e
s
t

=
>

f
i
f
o
_
w
e
s
t
(
N
O
C
_
D
A
T
A
_
W
I
D
T
H
-
1

d
o
w
n
t
o

N
O
C
_
D
A
T
A
_
W
I
D
T
H
-
2
)
,

2
7
6

c
o
u
n
t
_
w
e
s
t

=
>

c
o
u
n
t
_
w
e
s
t
,

2
7
7

s
e
l
e
c
t
_
w
e
s
t
_
o

=
>

s
e
l
e
c
t
_
w
e
s
t
,

2
7
8

p
o
p
_
w
e
s
t

=
>

p
o
p
_
w
e
s
t
,

2
7
9

2
8
0

-
-
I
P

2
8
1

r
o
u
t
_
i
p

=
>

f
i
f
o
_
i
p
(
N
O
C
_
D
A
T
A
_
W
I
D
T
H
-
1

d
o
w
n
t
o

N
O
C
_
D
A
T
A
_
W
I
D
T
H
-
2
)
,

2
8
2

c
o
u
n
t
_
i
p

=
>

c
o
u
n
t
_
i
p
,

2
8
3

s
e
l
e
c
t
_
i
p
_
o

=
>

s
e
l
e
c
t
_
i
p
,

2
8
4

p
o
p
_
i
p

=
>

p
o
p
_
i
p

2
8
5

2
8
6

)
;



A.2 Common NoC files 91
2
8
7

2
8
8

m
u
x

:
n
o
c
_
r
o
u
t
e
r
_
m
u
x

2
8
9

p
o
r
t

m
a
p
(

2
9
0

-
-

S
o
u
r
c
e

s
e
l
e
c
t
o
r

2
9
1

s
e
l
e
c
t
_
n
o
r
t
h
_
i

=
>

s
e
l
e
c
t
_
n
o
r
t
h
,

2
9
2

s
e
l
e
c
t
_
s
o
u
t
h
_
i

=
>

s
e
l
e
c
t
_
s
o
u
t
h
,

2
9
3

s
e
l
e
c
t
_
e
a
s
t
_
i

=
>

s
e
l
e
c
t
_
e
a
s
t
,

2
9
4

s
e
l
e
c
t
_
w
e
s
t
_
i

=
>

s
e
l
e
c
t
_
w
e
s
t
,

2
9
5

s
e
l
e
c
t
_
i
p
_
i

=
>

s
e
l
e
c
t
_
i
p
,

2
9
6

2
9
7

-
-
d
a
t
a

i
n

2
9
8

n
o
r
t
h
_
i

=
>

f
i
f
o
_
n
o
r
t
h
,

2
9
9

s
o
u
t
h
_
i

=
>

f
i
f
o
_
s
o
u
t
h
,

3
0
0

e
a
s
t
_
i

=
>

f
i
f
o
_
e
a
s
t
,

3
0
1

w
e
s
t
_
i

=
>

f
i
f
o
_
w
e
s
t
,

3
0
2

i
p
_
i

=
>

f
i
f
o
_
i
p
,

3
0
3

3
0
4

-
-
d
a
t
a

o
u
t

3
0
5

n
o
r
t
h
_
o

=
>

n
o
c
_
n
_
o
,

3
0
6

s
o
u
t
h
_
o

=
>

n
o
c
_
s
_
o
,

3
0
7

e
a
s
t
_
o

=
>

n
o
c
_
e
_
o
,

3
0
8

w
e
s
t
_
o

=
>

n
o
c
_
w
_
o
,

3
0
9

i
p
_
o

=
>

i
p
_
o

3
1
0

3
1
1

)
;

3
1
2

3
1
3

l
i
n
k
_
c
o
n
t
r
o
l
l
e
r

:
p
r
o
c
e
s
s
(
n
o
c
_
n
_
i
,

n
o
c
_
s
_
i
,

n
o
c
_
e
_
i
,

n
o
c
_
w
_
i
,

i
p
_
i
)

3
1
4

b
e
g
i
n

3
1
5

p
u
s
h
_
n
o
r
t
h

<
=

’
0
’
;

3
1
6

p
u
s
h
_
s
o
u
t
h

<
=

’
0
’
;

3
1
7

p
u
s
h
_
e
a
s
t

<
=

’
0
’
;

3
1
8

p
u
s
h
_
w
e
s
t

<
=

’
0
’
;

3
1
9

p
u
s
h
_
i
p

<
=

’
0
’
;

3
2
0

i
f
(
n
o
c
_
n
_
i
(
s
t
b
_
s
t
a
r
t
)

=
’
1
’

o
r

n
o
c
_
n
_
i
(
a
c
k
_
s
t
a
r
t
)

=
’
1
’
)

t
h
e
n

3
2
1

p
u
s
h
_
n
o
r
t
h

<
=

’
1
’
;

3
2
2

e
n
d

i
f
;
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3
2
3

i
f
(
n
o
c
_
s
_
i
(
s
t
b
_
s
t
a
r
t
)

=
’
1
’

o
r

n
o
c
_
s
_
i
(
a
c
k
_
s
t
a
r
t
)

=
’
1
’
)

t
h
e
n

3
2
4

p
u
s
h
_
s
o
u
t
h

<
=

’
1
’
;

3
2
5

e
n
d

i
f
;

3
2
6

i
f
(
n
o
c
_
e
_
i
(
s
t
b
_
s
t
a
r
t
)

=
’
1
’

o
r

n
o
c
_
e
_
i
(
a
c
k
_
s
t
a
r
t
)

=
’
1
’
)

t
h
e
n

3
2
7

p
u
s
h
_
e
a
s
t

<
=

’
1
’
;

3
2
8

e
n
d

i
f
;

3
2
9

i
f
(
n
o
c
_
w
_
i
(
s
t
b
_
s
t
a
r
t
)

=
’
1
’

o
r

n
o
c
_
w
_
i
(
a
c
k
_
s
t
a
r
t
)

=
’
1
’
)

t
h
e
n

3
3
0

p
u
s
h
_
w
e
s
t

<
=

’
1
’
;

3
3
1

e
n
d

i
f
;

3
3
2

i
f
(
i
p
_
i
(
s
t
b
_
s
t
a
r
t
)

=
’
1
’

o
r

i
p
_
i
(
a
c
k
_
s
t
a
r
t
)

=
’
1
’
)

t
h
e
n

3
3
3

p
u
s
h
_
i
p

<
=

’
1
’
;

3
3
4

e
n
d

i
f
;

3
3
5

e
n
d

p
r
o
c
e
s
s

l
i
n
k
_
c
o
n
t
r
o
l
l
e
r
;

3
3
6

3
3
7

e
n
d

s
t
r
u
c
;
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A

.2
.5

n
o
c

ro
u
te

r
a
rb

it
e
r.

v
h
d

1
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

2
-
-

3
-
-

A
r
b
i
t
e
r

f
o
r

r
o
u
t
e
r

4
-
-

E
d
i
t
o
r
:

N
i
k
o
l
a
j

T
ø
r
r
i
n
g

-
s
0
4
2
5
0
5

5
-
-

V
e
r
s
i
o
n
:

1
.
1

6
-
-

D
a
t
a

l
a
s
t

m
o
d
i
f
i
e
d
:

2
3
/
5
-
2
0
0
7

7
-
-

8
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

9
-
-

1
0

-
-

V
e
r
s
i
o
n

H
i
s
t
o
r
y

1
1

-
-

1
2

-
-

v
1
.
0
:

F
i
r
s
t

w
o
r
k
i
n
g

v
e
r
s
i
o
n

1
3

-
-

v
1
.
1
:

O
p
t
i
m
i
z
e
d

f
o
r

a
r
e
a

1
4

-
-

1
5

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

1
6

1
7

l
i
b
r
a
r
y

I
E
E
E
;

1
8

u
s
e

I
E
E
E
.
s
t
d
_
l
o
g
i
c
_
1
1
6
4
.
A
L
L
;

1
9

u
s
e

I
E
E
E
.
s
t
d
_
l
o
g
i
c
_
a
r
i
t
h
.
A
L
L
;

2
0

u
s
e

w
o
r
k
.
t
y
p
e
s
.
a
l
l
;

2
1

2
2

e
n
t
i
t
y

n
o
c
_
a
r
b
i
t
e
r

i
s

2
3

2
4

p
o
r
t
(

2
5

-
-
I
/
O

p
o
r
t
s

2
6

c
l
k
_
i

:
i
n

b
i
t
_
t
;

2
7

r
s
t
_
i

:
i
n

b
i
t
_
t
;

2
8

2
9

-
-
N
o
C

s
i
g
n
a
l
s

3
0

-
-
N
o
r
t
h

3
1

r
o
u
t
_
n
o
r
t
h

:
i
n

d
e
s
t
;

3
2

c
o
u
n
t
_
n
o
r
t
h

:
i
n

F
i
f
o
A
d
d
r
;

3
3

s
e
l
e
c
t
_
n
o
r
t
h
_
o

:
o
u
t

s
o
u
r
c
e
;

3
4

p
o
p
_
n
o
r
t
h

:
o
u
t

b
i
t
_
t
;
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3
5

3
6

-
-
S
o
u
t
h

3
7

r
o
u
t
_
s
o
u
t
h

:
i
n

d
e
s
t
;

3
8

c
o
u
n
t
_
s
o
u
t
h

:
i
n

F
i
f
o
A
d
d
r
;

3
9

s
e
l
e
c
t
_
s
o
u
t
h
_
o

:
o
u
t

s
o
u
r
c
e
;

4
0

p
o
p
_
s
o
u
t
h

:
o
u
t

b
i
t
_
t
;

4
1

4
2

-
-
E
a
s
t

4
3

r
o
u
t
_
e
a
s
t

:
i
n

d
e
s
t
;

4
4

c
o
u
n
t
_
e
a
s
t

:
i
n

F
i
f
o
A
d
d
r
;

4
5

s
e
l
e
c
t
_
e
a
s
t
_
o

:
o
u
t

s
o
u
r
c
e
;

4
6

p
o
p
_
e
a
s
t

:
o
u
t

b
i
t
_
t
;

4
7

4
8

-
-
W
e
s
t

4
9

r
o
u
t
_
w
e
s
t

:
i
n

d
e
s
t
;

5
0

c
o
u
n
t
_
w
e
s
t

:
i
n

F
i
f
o
A
d
d
r
;

5
1

s
e
l
e
c
t
_
w
e
s
t
_
o

:
o
u
t

s
o
u
r
c
e
;

5
2

p
o
p
_
w
e
s
t

:
o
u
t

b
i
t
_
t
;

5
3

5
4

-
-
I
P

5
5

r
o
u
t
_
i
p

:
i
n

d
e
s
t
;

5
6

c
o
u
n
t
_
i
p

:
i
n

F
i
f
o
A
d
d
r
;

5
7

s
e
l
e
c
t
_
i
p
_
o

:
o
u
t

s
o
u
r
c
e
;

5
8

p
o
p
_
i
p

:
o
u
t

b
i
t
_
t

5
9

)
;

6
0

6
1

e
n
d

n
o
c
_
a
r
b
i
t
e
r
;

6
2

6
3

a
r
c
h
i
t
e
c
t
u
r
e

s
t
r
u
c

o
f

n
o
c
_
a
r
b
i
t
e
r

i
s

6
4

6
5

-
-
S
t
a
t
e

s
i
g
n
a
l
s

6
6

S
I
G
N
A
L

n
o
r
t
h
_
s
t
a
t
e

:
s
o
u
r
c
e

:
=

s
o
u
r
c
e
_
n
o
n
e
;

6
7

S
I
G
N
A
L

n
o
r
t
h
_
n
e
x
t
_
s
t
a
t
e

:
s
o
u
r
c
e

:
=

s
o
u
r
c
e
_
n
o
n
e
;

6
8

S
I
G
N
A
L

s
o
u
t
h
_
s
t
a
t
e

:
s
o
u
r
c
e

:
=

s
o
u
r
c
e
_
n
o
n
e
;

6
9

S
I
G
N
A
L

s
o
u
t
h
_
n
e
x
t
_
s
t
a
t
e

:
s
o
u
r
c
e

:
=

s
o
u
r
c
e
_
n
o
n
e
;

7
0

S
I
G
N
A
L

e
a
s
t
_
s
t
a
t
e

:
s
o
u
r
c
e

:
=

s
o
u
r
c
e
_
n
o
n
e
;
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7
1

S
I
G
N
A
L

e
a
s
t
_
n
e
x
t
_
s
t
a
t
e

:
s
o
u
r
c
e

:
=

s
o
u
r
c
e
_
n
o
n
e
;

7
2

S
I
G
N
A
L

w
e
s
t
_
s
t
a
t
e

:
s
o
u
r
c
e

:
=

s
o
u
r
c
e
_
n
o
n
e
;

7
3

S
I
G
N
A
L

w
e
s
t
_
n
e
x
t
_
s
t
a
t
e

:
s
o
u
r
c
e

:
=

s
o
u
r
c
e
_
n
o
n
e
;

7
4

S
I
G
N
A
L

i
p
_
s
t
a
t
e

:
s
o
u
r
c
e

:
=

s
o
u
r
c
e
_
n
o
n
e
;

7
5

S
I
G
N
A
L

i
p
_
n
e
x
t
_
s
t
a
t
e

:
s
o
u
r
c
e

:
=

s
o
u
r
c
e
_
n
o
n
e
;

7
6

7
7

-
-
P
o
p

s
i
g
n
a
l
s

7
8

S
I
G
N
A
L

n
o
r
t
h
_
p
o
p
_
s
o
u
t
h

:
b
i
t
_
t
;

7
9

S
I
G
N
A
L

n
o
r
t
h
_
p
o
p
_
e
a
s
t

:
b
i
t
_
t
;

8
0

S
I
G
N
A
L

n
o
r
t
h
_
p
o
p
_
w
e
s
t

:
b
i
t
_
t
;

8
1

S
I
G
N
A
L

n
o
r
t
h
_
p
o
p
_
i
p

:
b
i
t
_
t
;

8
2

S
I
G
N
A
L

s
o
u
t
h
_
p
o
p
_
n
o
r
t
h

:
b
i
t
_
t
;

8
3

S
I
G
N
A
L

s
o
u
t
h
_
p
o
p
_
e
a
s
t

:
b
i
t
_
t
;

8
4

S
I
G
N
A
L

s
o
u
t
h
_
p
o
p
_
w
e
s
t

:
b
i
t
_
t
;

8
5

S
I
G
N
A
L

s
o
u
t
h
_
p
o
p
_
i
p

:
b
i
t
_
t
;

8
6

S
I
G
N
A
L

e
a
s
t
_
p
o
p
_
n
o
r
t
h

:
b
i
t
_
t
;

8
7

S
I
G
N
A
L

e
a
s
t
_
p
o
p
_
s
o
u
t
h

:
b
i
t
_
t
;

8
8

S
I
G
N
A
L

e
a
s
t
_
p
o
p
_
w
e
s
t

:
b
i
t
_
t
;

8
9

S
I
G
N
A
L

e
a
s
t
_
p
o
p
_
i
p

:
b
i
t
_
t
;

9
0

S
I
G
N
A
L

w
e
s
t
_
p
o
p
_
n
o
r
t
h

:
b
i
t
_
t
;

9
1

S
I
G
N
A
L

w
e
s
t
_
p
o
p
_
s
o
u
t
h

:
b
i
t
_
t
;

9
2

S
I
G
N
A
L

w
e
s
t
_
p
o
p
_
e
a
s
t

:
b
i
t
_
t
;

9
3

S
I
G
N
A
L

w
e
s
t
_
p
o
p
_
i
p

:
b
i
t
_
t
;

9
4

S
I
G
N
A
L

i
p
_
p
o
p
_
n
o
r
t
h

:
b
i
t
_
t
;

9
5

S
I
G
N
A
L

i
p
_
p
o
p
_
s
o
u
t
h

:
b
i
t
_
t
;

9
6

S
I
G
N
A
L

i
p
_
p
o
p
_
e
a
s
t

:
b
i
t
_
t
;

9
7

S
I
G
N
A
L

i
p
_
p
o
p
_
w
e
s
t

:
b
i
t
_
t
;

9
8

9
9

1
0
0

1
0
1

1
0
2

b
e
g
i
n

1
0
3

1
0
4

-
-

P
o
p

s
i
g
n
a
l
s

1
0
5

p
o
p
_
n
o
r
t
h

<
=

s
o
u
t
h
_
p
o
p
_
n
o
r
t
h

o
r

e
a
s
t
_
p
o
p
_
n
o
r
t
h

o
r

w
e
s
t
_
p
o
p
_
n
o
r
t
h

o
r

i
p
_
p
o
p
_
n
o
r
t
h
;

1
0
6

p
o
p
_
s
o
u
t
h

<
=

n
o
r
t
h
_
p
o
p
_
s
o
u
t
h

o
r

e
a
s
t
_
p
o
p
_
s
o
u
t
h

o
r

w
e
s
t
_
p
o
p
_
s
o
u
t
h

o
r

i
p
_
p
o
p
_
s
o
u
t
h
;



96 HDL files
1
0
7

p
o
p
_
e
a
s
t

<
=

n
o
r
t
h
_
p
o
p
_
e
a
s
t

o
r

s
o
u
t
h
_
p
o
p
_
e
a
s
t

o
r

w
e
s
t
_
p
o
p
_
e
a
s
t

o
r

i
p
_
p
o
p
_
e
a
s
t
;

1
0
8

p
o
p
_
w
e
s
t

<
=

n
o
r
t
h
_
p
o
p
_
w
e
s
t

o
r

s
o
u
t
h
_
p
o
p
_
w
e
s
t

o
r

e
a
s
t
_
p
o
p
_
w
e
s
t

o
r

i
p
_
p
o
p
_
w
e
s
t
;

1
0
9

p
o
p
_
i
p

<
=

n
o
r
t
h
_
p
o
p
_
i
p

o
r

s
o
u
t
h
_
p
o
p
_
i
p

o
r

e
a
s
t
_
p
o
p
_
i
p

o
r

w
e
s
t
_
p
o
p
_
i
p
;

1
1
0

-
-

R
o
u
n
d

r
o
b
i
n

i
m
p
l
e
m
e
n
t
a
t
i
o
n

1
1
1

1
1
2

-
-
A
r
b
i
t
e
r

f
o
r

n
o
r
t
h

g
a
t
e

1
1
3

1
1
4

n
o
r
t
h

:
p
r
o
c
e
s
s
(
n
o
r
t
h
_
s
t
a
t
e
,

r
o
u
t
_
s
o
u
t
h
,

r
o
u
t
_
e
a
s
t
,

r
o
u
t
_
w
e
s
t
,
r
o
u
t
_
i
p
,

c
o
u
n
t
_
s
o
u
t
h
,

c
o
u
n
t
_
e
a
s
t
,

c
o
u
n
t
_
w
e
s
t
,

c
o
u
n
t
_
i
p
)

1
1
5

b
e
g
i
n

1
1
6

n
o
r
t
h
_
p
o
p
_
s
o
u
t
h

<
=

’
0
’
;

1
1
7

n
o
r
t
h
_
p
o
p
_
e
a
s
t

<
=

’
0
’
;

1
1
8

n
o
r
t
h
_
p
o
p
_
w
e
s
t

<
=

’
0
’
;

1
1
9

n
o
r
t
h
_
p
o
p
_
i
p

<
=

’
0
’
;

1
2
0

n
o
r
t
h
_
n
e
x
t
_
s
t
a
t
e

<
=

n
o
r
t
h
_
s
t
a
t
e
;

1
2
1

c
a
s
e
(
n
o
r
t
h
_
s
t
a
t
e
)

i
s

1
2
2

w
h
e
n

s
o
u
r
c
e
_
i
p

=
>

-
-

L
a
s
t

w
a
s

I
P

c
o
r
e

1
2
3

i
f

r
o
u
t
_
s
o
u
t
h

=
d
e
s
t
_
n
o
r
t
h

a
n
d

c
o
u
n
t
_
s
o
u
t
h

/
=

0
t
h
e
n

1
2
4

n
o
r
t
h
_
n
e
x
t
_
s
t
a
t
e

<
=

s
o
u
r
c
e
_
s
o
u
t
h
;

-
-

C
h
o
o
s
e

s
o
u
t
h

1
2
5

n
o
r
t
h
_
p
o
p
_
s
o
u
t
h

<
=

’
1
’
;

1
2
6

e
l
s
i
f

r
o
u
t
_
e
a
s
t

=
d
e
s
t
_
n
o
r
t
h

a
n
d

c
o
u
n
t
_
e
a
s
t

/
=

0
t
h
e
n

1
2
7

n
o
r
t
h
_
n
e
x
t
_
s
t
a
t
e

<
=

s
o
u
r
c
e
_
e
a
s
t
;

-
-

C
h
o
o
s
e

e
a
s
t

1
2
8

n
o
r
t
h
_
p
o
p
_
e
a
s
t

<
=

’
1
’
;

1
2
9

e
l
s
i
f

r
o
u
t
_
w
e
s
t

=
d
e
s
t
_
n
o
r
t
h

a
n
d

c
o
u
n
t
_
w
e
s
t

/
=

0
t
h
e
n

1
3
0

n
o
r
t
h
_
n
e
x
t
_
s
t
a
t
e

<
=

s
o
u
r
c
e
_
w
e
s
t
;

-
-

C
h
o
o
s
e

w
e
s
t

1
3
1

n
o
r
t
h
_
p
o
p
_
w
e
s
t

<
=

’
1
’
;

1
3
2

e
l
s
i
f

r
o
u
t
_
i
p

=
d
e
s
t
_
n
o
r
t
h

a
n
d

c
o
u
n
t
_
i
p

/
=

0
t
h
e
n

1
3
3

n
o
r
t
h
_
n
e
x
t
_
s
t
a
t
e

<
=

s
o
u
r
c
e
_
i
p
;

-
-

C
h
o
o
s
e

I
P

c
o
r
e

1
3
4

n
o
r
t
h
_
p
o
p
_
i
p

<
=

’
1
’
;

1
3
5

e
l
s
e

1
3
6

n
o
r
t
h
_
n
e
x
t
_
s
t
a
t
e

<
=

s
o
u
r
c
e
_
n
o
n
e
;

-
-

C
h
o
o
s
e

n
o
t
h
i
n
g

1
3
7

e
n
d

i
f
;

1
3
8

w
h
e
n

s
o
u
r
c
e
_
s
o
u
t
h

=
>

-
-

L
a
s
t

w
a
s

s
o
u
t
h

1
3
9

i
f

r
o
u
t
_
e
a
s
t

=
d
e
s
t
_
n
o
r
t
h

a
n
d

c
o
u
n
t
_
e
a
s
t

/
=

0
t
h
e
n

1
4
0

n
o
r
t
h
_
n
e
x
t
_
s
t
a
t
e

<
=

s
o
u
r
c
e
_
e
a
s
t
;

-
-

C
h
o
o
s
e

e
a
s
t

1
4
1

n
o
r
t
h
_
p
o
p
_
e
a
s
t

<
=

’
1
’
;



A.2 Common NoC files 97
1
4
2

e
l
s
i
f

r
o
u
t
_
w
e
s
t

=
d
e
s
t
_
n
o
r
t
h

a
n
d

c
o
u
n
t
_
w
e
s
t

/
=

0
t
h
e
n

1
4
3

n
o
r
t
h
_
n
e
x
t
_
s
t
a
t
e

<
=

s
o
u
r
c
e
_
w
e
s
t
;

-
-

C
h
o
o
s
e

w
e
s
t

1
4
4

n
o
r
t
h
_
p
o
p
_
w
e
s
t

<
=

’
1
’
;

1
4
5

e
l
s
i
f

r
o
u
t
_
i
p

=
d
e
s
t
_
n
o
r
t
h

a
n
d

c
o
u
n
t
_
i
p

/
=

0
t
h
e
n

1
4
6

n
o
r
t
h
_
n
e
x
t
_
s
t
a
t
e

<
=

s
o
u
r
c
e
_
i
p
;

-
-

C
h
o
o
s
e

I
P

c
o
r
e

1
4
7

n
o
r
t
h
_
p
o
p
_
i
p

<
=

’
1
’
;

1
4
8

e
l
s
i
f

r
o
u
t
_
s
o
u
t
h

=
d
e
s
t
_
n
o
r
t
h

a
n
d

c
o
u
n
t
_
s
o
u
t
h

/
=

0
t
h
e
n

1
4
9

n
o
r
t
h
_
n
e
x
t
_
s
t
a
t
e

<
=

s
o
u
r
c
e
_
s
o
u
t
h
;

-
-

C
h
o
o
s
e

s
o
u
t
h

1
5
0

n
o
r
t
h
_
p
o
p
_
s
o
u
t
h

<
=

’
1
’
;

1
5
1

e
l
s
e

1
5
2

n
o
r
t
h
_
n
e
x
t
_
s
t
a
t
e

<
=

s
o
u
r
c
e
_
n
o
n
e
;

-
-

C
h
o
o
s
e

n
o
t
h
i
n
g

1
5
3

e
n
d

i
f
;

1
5
4

w
h
e
n

s
o
u
r
c
e
_
e
a
s
t

=
>

-
-

L
a
s
t

w
a
s

e
a
s
t

1
5
5

i
f

r
o
u
t
_
w
e
s
t

=
d
e
s
t
_
n
o
r
t
h

a
n
d

c
o
u
n
t
_
w
e
s
t

/
=

0
t
h
e
n

1
5
6

n
o
r
t
h
_
n
e
x
t
_
s
t
a
t
e

<
=

s
o
u
r
c
e
_
w
e
s
t
;

-
-

C
h
o
o
s
e

w
e
s
t

1
5
7

n
o
r
t
h
_
p
o
p
_
w
e
s
t

<
=

’
1
’
;

1
5
8

e
l
s
i
f

r
o
u
t
_
i
p

=
d
e
s
t
_
n
o
r
t
h

a
n
d

c
o
u
n
t
_
i
p

/
=

0
t
h
e
n

1
5
9

n
o
r
t
h
_
n
e
x
t
_
s
t
a
t
e

<
=

s
o
u
r
c
e
_
i
p
;

-
-

C
h
o
o
s
e

I
P

c
o
r
e

1
6
0

n
o
r
t
h
_
p
o
p
_
i
p

<
=

’
1
’
;

1
6
1

e
l
s
i
f

r
o
u
t
_
s
o
u
t
h

=
d
e
s
t
_
n
o
r
t
h

a
n
d

c
o
u
n
t
_
s
o
u
t
h

/
=

0
t
h
e
n

1
6
2

n
o
r
t
h
_
n
e
x
t
_
s
t
a
t
e

<
=

s
o
u
r
c
e
_
s
o
u
t
h
;

-
-

C
h
o
o
s
e

s
o
u
t
h

1
6
3

n
o
r
t
h
_
p
o
p
_
s
o
u
t
h

<
=

’
1
’
;

1
6
4

e
l
s
i
f

r
o
u
t
_
e
a
s
t

=
d
e
s
t
_
n
o
r
t
h

a
n
d

c
o
u
n
t
_
e
a
s
t

/
=

0
t
h
e
n

1
6
5

n
o
r
t
h
_
n
e
x
t
_
s
t
a
t
e

<
=

s
o
u
r
c
e
_
e
a
s
t
;

-
-

C
h
o
o
s
e

e
a
s
t

1
6
6

n
o
r
t
h
_
p
o
p
_
e
a
s
t

<
=

’
1
’
;

1
6
7

e
l
s
e

1
6
8

n
o
r
t
h
_
n
e
x
t
_
s
t
a
t
e

<
=

s
o
u
r
c
e
_
n
o
n
e
;

-
-

C
h
o
o
s
e

n
o
t
h
i
n
g

1
6
9

e
n
d

i
f
;

1
7
0

w
h
e
n

o
t
h
e
r
s

=
>

-
-

L
a
s
t

w
a
s

w
e
s
t

o
r

n
o
n
e

1
7
1

i
f

r
o
u
t
_
i
p

=
d
e
s
t
_
n
o
r
t
h

a
n
d

c
o
u
n
t
_
i
p

/
=

0
t
h
e
n

1
7
2

n
o
r
t
h
_
n
e
x
t
_
s
t
a
t
e

<
=

s
o
u
r
c
e
_
i
p
;

-
-

C
h
o
o
s
e

I
P

c
o
r
e

1
7
3

n
o
r
t
h
_
p
o
p
_
i
p

<
=

’
1
’
;

1
7
4

e
l
s
i
f

r
o
u
t
_
s
o
u
t
h

=
d
e
s
t
_
n
o
r
t
h

a
n
d

c
o
u
n
t
_
s
o
u
t
h

/
=

0
t
h
e
n

1
7
5

n
o
r
t
h
_
n
e
x
t
_
s
t
a
t
e

<
=

s
o
u
r
c
e
_
s
o
u
t
h
;

-
-

C
h
o
o
s
e

s
o
u
t
h

1
7
6

n
o
r
t
h
_
p
o
p
_
s
o
u
t
h

<
=

’
1
’
;

1
7
7

e
l
s
i
f

r
o
u
t
_
e
a
s
t

=
d
e
s
t
_
n
o
r
t
h

a
n
d

c
o
u
n
t
_
e
a
s
t

/
=

0
t
h
e
n
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1
7
8

n
o
r
t
h
_
n
e
x
t
_
s
t
a
t
e

<
=

s
o
u
r
c
e
_
e
a
s
t
;

-
-

C
h
o
o
s
e

e
a
s
t

1
7
9

n
o
r
t
h
_
p
o
p
_
e
a
s
t

<
=

’
1
’
;

1
8
0

e
l
s
i
f

r
o
u
t
_
w
e
s
t

=
d
e
s
t
_
n
o
r
t
h

a
n
d

c
o
u
n
t
_
w
e
s
t

/
=

0
t
h
e
n

1
8
1

n
o
r
t
h
_
n
e
x
t
_
s
t
a
t
e

<
=

s
o
u
r
c
e
_
w
e
s
t
;

-
-

C
h
o
o
s
e

w
e
s
t

1
8
2

n
o
r
t
h
_
p
o
p
_
w
e
s
t

<
=

’
1
’
;

1
8
3

e
l
s
e

1
8
4

n
o
r
t
h
_
n
e
x
t
_
s
t
a
t
e

<
=

s
o
u
r
c
e
_
n
o
n
e
;

-
-

C
h
o
o
s
e

n
o
t
h
i
n
g

1
8
5

e
n
d

i
f
;

1
8
6

e
n
d

c
a
s
e
;

1
8
7

e
n
d

p
r
o
c
e
s
s

n
o
r
t
h
;

1
8
8

1
8
9

-
-
A
r
b
i
t
e
r

f
o
r

s
o
u
t
h

g
a
t
e

1
9
0

1
9
1

s
o
u
t
h

:
p
r
o
c
e
s
s
(
s
o
u
t
h
_
s
t
a
t
e
,

r
o
u
t
_
n
o
r
t
h
,

r
o
u
t
_
e
a
s
t
,

r
o
u
t
_
w
e
s
t
,

r
o
u
t
_
i
p
,

c
o
u
n
t
_
n
o
r
t
h
,

c
o
u
n
t
_
e
a
s
t
,

c
o
u
n
t
_
w
e
s
t
,

c
o
u
n
t
_
i
p
)

1
9
2

b
e
g
i
n

1
9
3

s
o
u
t
h
_
p
o
p
_
n
o
r
t
h

<
=

’
0
’
;

1
9
4

s
o
u
t
h
_
p
o
p
_
e
a
s
t

<
=

’
0
’
;

1
9
5

s
o
u
t
h
_
p
o
p
_
w
e
s
t

<
=

’
0
’
;

1
9
6

s
o
u
t
h
_
p
o
p
_
i
p

<
=

’
0
’
;

1
9
7

s
o
u
t
h
_
n
e
x
t
_
s
t
a
t
e

<
=

s
o
u
t
h
_
s
t
a
t
e
;

1
9
8

c
a
s
e
(
s
o
u
t
h
_
s
t
a
t
e
)

i
s

1
9
9

w
h
e
n

s
o
u
r
c
e
_
i
p

=
>

-
-

L
a
s
t

w
a
s

I
P

c
o
r
e

2
0
0

i
f

r
o
u
t
_
n
o
r
t
h

=
d
e
s
t
_
s
o
u
t
h

a
n
d

c
o
u
n
t
_
n
o
r
t
h

/
=

0
t
h
e
n

2
0
1

s
o
u
t
h
_
n
e
x
t
_
s
t
a
t
e

<
=

s
o
u
r
c
e
_
n
o
r
t
h
;

-
-

C
h
o
o
s
e

n
o
r
t
h

2
0
2

s
o
u
t
h
_
p
o
p
_
n
o
r
t
h

<
=

’
1
’
;

2
0
3

e
l
s
i
f

r
o
u
t
_
e
a
s
t

=
d
e
s
t
_
s
o
u
t
h

a
n
d

c
o
u
n
t
_
e
a
s
t

/
=

0
t
h
e
n

2
0
4

s
o
u
t
h
_
n
e
x
t
_
s
t
a
t
e

<
=

s
o
u
r
c
e
_
e
a
s
t
;

-
-

C
h
o
o
s
e

e
a
s
t

2
0
5

s
o
u
t
h
_
p
o
p
_
e
a
s
t

<
=

’
1
’
;

2
0
6

e
l
s
i
f

r
o
u
t
_
w
e
s
t

=
d
e
s
t
_
s
o
u
t
h

a
n
d

c
o
u
n
t
_
w
e
s
t

/
=

0
t
h
e
n

2
0
7

s
o
u
t
h
_
n
e
x
t
_
s
t
a
t
e

<
=

s
o
u
r
c
e
_
w
e
s
t
;

-
-

C
h
o
o
s
e

w
e
s
t

2
0
8

s
o
u
t
h
_
p
o
p
_
w
e
s
t

<
=

’
1
’
;

2
0
9

e
l
s
i
f

r
o
u
t
_
i
p

=
d
e
s
t
_
s
o
u
t
h

a
n
d

c
o
u
n
t
_
i
p

/
=

0
t
h
e
n

2
1
0

s
o
u
t
h
_
n
e
x
t
_
s
t
a
t
e

<
=

s
o
u
r
c
e
_
i
p
;

-
-

C
h
o
o
s
e

I
P

c
o
r
e

2
1
1

s
o
u
t
h
_
p
o
p
_
i
p

<
=

’
1
’
;

2
1
2

e
l
s
e
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2
1
3

s
o
u
t
h
_
n
e
x
t
_
s
t
a
t
e

<
=

s
o
u
r
c
e
_
n
o
n
e
;

-
-

C
h
o
o
s
e

n
o
t
h
i
n
g

2
1
4

e
n
d

i
f
;

2
1
5

w
h
e
n

s
o
u
r
c
e
_
n
o
r
t
h

=
>

-
-

L
a
s
t

w
a
s

s
o
u
t
h

2
1
6

i
f

r
o
u
t
_
e
a
s
t

=
d
e
s
t
_
s
o
u
t
h

a
n
d

c
o
u
n
t
_
e
a
s
t

/
=

0
t
h
e
n

2
1
7

s
o
u
t
h
_
n
e
x
t
_
s
t
a
t
e

<
=

s
o
u
r
c
e
_
e
a
s
t
;

-
-

C
h
o
o
s
e

e
a
s
t

2
1
8

s
o
u
t
h
_
p
o
p
_
e
a
s
t

<
=

’
1
’
;

2
1
9

e
l
s
i
f

r
o
u
t
_
w
e
s
t

=
d
e
s
t
_
s
o
u
t
h

a
n
d

c
o
u
n
t
_
w
e
s
t

/
=

0
t
h
e
n

2
2
0

s
o
u
t
h
_
n
e
x
t
_
s
t
a
t
e

<
=

s
o
u
r
c
e
_
w
e
s
t
;

-
-

C
h
o
o
s
e

w
e
s
t

2
2
1

s
o
u
t
h
_
p
o
p
_
w
e
s
t

<
=

’
1
’
;

2
2
2

e
l
s
i
f

r
o
u
t
_
i
p

=
d
e
s
t
_
s
o
u
t
h

a
n
d

c
o
u
n
t
_
i
p

/
=

0
t
h
e
n

2
2
3

s
o
u
t
h
_
n
e
x
t
_
s
t
a
t
e

<
=

s
o
u
r
c
e
_
i
p
;

-
-

C
h
o
o
s
e

I
P

c
o
r
e

2
2
4

s
o
u
t
h
_
p
o
p
_
i
p

<
=

’
1
’
;

2
2
5

e
l
s
i
f

r
o
u
t
_
n
o
r
t
h

=
d
e
s
t
_
s
o
u
t
h

a
n
d

c
o
u
n
t
_
n
o
r
t
h

/
=

0
t
h
e
n

2
2
6

s
o
u
t
h
_
n
e
x
t
_
s
t
a
t
e

<
=

s
o
u
r
c
e
_
n
o
r
t
h
;

-
-

C
h
o
o
s
e

n
o
r
t
h

2
2
7

s
o
u
t
h
_
p
o
p
_
n
o
r
t
h

<
=

’
1
’
;

2
2
8

e
l
s
e

2
2
9

s
o
u
t
h
_
n
e
x
t
_
s
t
a
t
e

<
=

s
o
u
r
c
e
_
n
o
n
e
;

-
-

C
h
o
o
s
e

n
o
t
h
i
n
g

2
3
0

e
n
d

i
f
;

2
3
1

w
h
e
n

s
o
u
r
c
e
_
e
a
s
t

=
>

-
-

L
a
s
t

w
a
s

e
a
s
t

2
3
2

i
f

r
o
u
t
_
w
e
s
t

=
d
e
s
t
_
s
o
u
t
h

a
n
d

c
o
u
n
t
_
w
e
s
t

/
=

0
t
h
e
n

2
3
3

s
o
u
t
h
_
n
e
x
t
_
s
t
a
t
e

<
=

s
o
u
r
c
e
_
w
e
s
t
;

-
-

C
h
o
o
s
e

w
e
s
t

2
3
4

s
o
u
t
h
_
p
o
p
_
w
e
s
t

<
=

’
1
’
;

2
3
5

e
l
s
i
f

r
o
u
t
_
i
p

=
d
e
s
t
_
s
o
u
t
h

a
n
d

c
o
u
n
t
_
i
p

/
=

0
t
h
e
n

2
3
6

s
o
u
t
h
_
n
e
x
t
_
s
t
a
t
e

<
=

s
o
u
r
c
e
_
i
p
;

-
-

C
h
o
o
s
e

I
P

c
o
r
e

2
3
7

s
o
u
t
h
_
p
o
p
_
i
p

<
=

’
1
’
;

2
3
8

e
l
s
i
f

r
o
u
t
_
n
o
r
t
h

=
d
e
s
t
_
s
o
u
t
h

a
n
d

c
o
u
n
t
_
n
o
r
t
h

/
=

0
t
h
e
n

2
3
9

s
o
u
t
h
_
n
e
x
t
_
s
t
a
t
e

<
=

s
o
u
r
c
e
_
n
o
r
t
h
;

-
-

C
h
o
o
s
e

n
o
r
t
h

2
4
0

s
o
u
t
h
_
p
o
p
_
n
o
r
t
h

<
=

’
1
’
;

2
4
1

e
l
s
i
f

r
o
u
t
_
e
a
s
t

=
d
e
s
t
_
s
o
u
t
h

a
n
d

c
o
u
n
t
_
e
a
s
t

/
=

0
t
h
e
n

2
4
2

s
o
u
t
h
_
n
e
x
t
_
s
t
a
t
e

<
=

s
o
u
r
c
e
_
e
a
s
t
;

-
-

C
h
o
o
s
e

e
a
s
t

2
4
3

s
o
u
t
h
_
p
o
p
_
e
a
s
t

<
=

’
1
’
;

2
4
4

e
l
s
e

2
4
5

s
o
u
t
h
_
n
e
x
t
_
s
t
a
t
e

<
=

s
o
u
r
c
e
_
n
o
n
e
;

-
-

C
h
o
o
s
e

n
o
t
h
i
n
g

2
4
6

e
n
d

i
f
;

2
4
7

w
h
e
n

o
t
h
e
r
s

=
>
-
-

L
a
s
t

w
a
s

w
e
s
t

o
r

n
o
n
e

2
4
8

i
f

r
o
u
t
_
i
p

=
d
e
s
t
_
s
o
u
t
h

a
n
d

c
o
u
n
t
_
i
p

/
=

0
t
h
e
n
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2
4
9

s
o
u
t
h
_
n
e
x
t
_
s
t
a
t
e

<
=

s
o
u
r
c
e
_
i
p
;

-
-

C
h
o
o
s
e

I
P

c
o
r
e

2
5
0

s
o
u
t
h
_
p
o
p
_
i
p

<
=

’
1
’
;

2
5
1

e
l
s
i
f

r
o
u
t
_
n
o
r
t
h

=
d
e
s
t
_
s
o
u
t
h

a
n
d

c
o
u
n
t
_
n
o
r
t
h

/
=

0
t
h
e
n

2
5
2

s
o
u
t
h
_
n
e
x
t
_
s
t
a
t
e

<
=

s
o
u
r
c
e
_
n
o
r
t
h
;

-
-

C
h
o
o
s
e

n
o
r
t
h

2
5
3

s
o
u
t
h
_
p
o
p
_
n
o
r
t
h

<
=

’
1
’
;

2
5
4

e
l
s
i
f

r
o
u
t
_
e
a
s
t

=
d
e
s
t
_
s
o
u
t
h

a
n
d

c
o
u
n
t
_
e
a
s
t

/
=

0
t
h
e
n

2
5
5

s
o
u
t
h
_
n
e
x
t
_
s
t
a
t
e

<
=

s
o
u
r
c
e
_
e
a
s
t
;

-
-

C
h
o
o
s
e

e
a
s
t

2
5
6

s
o
u
t
h
_
p
o
p
_
e
a
s
t

<
=

’
1
’
;

2
5
7

e
l
s
i
f

r
o
u
t
_
w
e
s
t

=
d
e
s
t
_
s
o
u
t
h

a
n
d

c
o
u
n
t
_
w
e
s
t

/
=

0
t
h
e
n

2
5
8

s
o
u
t
h
_
n
e
x
t
_
s
t
a
t
e

<
=

s
o
u
r
c
e
_
w
e
s
t
;

-
-

C
h
o
o
s
e

w
e
s
t

2
5
9

s
o
u
t
h
_
p
o
p
_
w
e
s
t

<
=

’
1
’
;

2
6
0

e
l
s
e

2
6
1

s
o
u
t
h
_
n
e
x
t
_
s
t
a
t
e

<
=

s
o
u
r
c
e
_
n
o
n
e
;

-
-

C
h
o
o
s
e

n
o
t
h
i
n
g

2
6
2

e
n
d

i
f
;

2
6
3

e
n
d

c
a
s
e
;

2
6
4

e
n
d

p
r
o
c
e
s
s

s
o
u
t
h
;

2
6
5

2
6
6

-
-
A
r
b
i
t
e
r

f
o
r

e
a
s
t

g
a
t
e

2
6
7

2
6
8

e
a
s
t

:
p
r
o
c
e
s
s
(
e
a
s
t
_
s
t
a
t
e
,

r
o
u
t
_
n
o
r
t
h
,

r
o
u
t
_
s
o
u
t
h
,

r
o
u
t
_
w
e
s
t
,

r
o
u
t
_
i
p
,

c
o
u
n
t
_
n
o
r
t
h
,

c
o
u
n
t
_
s
o
u
t
h
,

c
o
u
n
t
_
w
e
s
t
,

c
o
u
n
t
_
i
p
)

2
6
9

b
e
g
i
n

2
7
0

e
a
s
t
_
p
o
p
_
n
o
r
t
h

<
=

’
0
’
;

2
7
1

e
a
s
t
_
p
o
p
_
s
o
u
t
h

<
=

’
0
’
;

2
7
2

e
a
s
t
_
p
o
p
_
w
e
s
t

<
=

’
0
’
;

2
7
3

e
a
s
t
_
p
o
p
_
i
p

<
=

’
0
’
;

2
7
4

e
a
s
t
_
n
e
x
t
_
s
t
a
t
e

<
=

e
a
s
t
_
s
t
a
t
e
;

2
7
5

c
a
s
e
(
e
a
s
t
_
s
t
a
t
e
)

i
s

2
7
6

w
h
e
n

s
o
u
r
c
e
_
i
p

=
>

-
-

L
a
s
t

w
a
s

I
P

c
o
r
e

2
7
7

i
f

r
o
u
t
_
n
o
r
t
h

=
d
e
s
t
_
e
a
s
t

a
n
d

c
o
u
n
t
_
n
o
r
t
h

/
=

0
t
h
e
n

2
7
8

e
a
s
t
_
n
e
x
t
_
s
t
a
t
e

<
=

s
o
u
r
c
e
_
n
o
r
t
h
;

-
-

C
h
o
o
s
e

n
o
r
t
h

2
7
9

e
a
s
t
_
p
o
p
_
n
o
r
t
h

<
=

’
1
’
;

2
8
0

e
l
s
i
f

r
o
u
t
_
s
o
u
t
h

=
d
e
s
t
_
e
a
s
t

a
n
d

c
o
u
n
t
_
s
o
u
t
h

/
=

0
t
h
e
n

2
8
1

e
a
s
t
_
n
e
x
t
_
s
t
a
t
e

<
=

s
o
u
r
c
e
_
s
o
u
t
h
;

-
-

C
h
o
o
s
e

s
o
u
t
h

2
8
2

e
a
s
t
_
p
o
p
_
s
o
u
t
h

<
=

’
1
’
;

2
8
3

e
l
s
i
f

r
o
u
t
_
w
e
s
t

=
d
e
s
t
_
e
a
s
t

a
n
d

c
o
u
n
t
_
w
e
s
t

/
=

0
t
h
e
n
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2
8
4

e
a
s
t
_
n
e
x
t
_
s
t
a
t
e

<
=

s
o
u
r
c
e
_
w
e
s
t
;

-
-

C
h
o
o
s
e

w
e
s
t

2
8
5

e
a
s
t
_
p
o
p
_
w
e
s
t

<
=

’
1
’
;

2
8
6

e
l
s
i
f

r
o
u
t
_
i
p

=
d
e
s
t
_
e
a
s
t

a
n
d

c
o
u
n
t
_
i
p

/
=

0
t
h
e
n

2
8
7

e
a
s
t
_
n
e
x
t
_
s
t
a
t
e

<
=

s
o
u
r
c
e
_
i
p
;

-
-

C
h
o
o
s
e

I
P

c
o
r
e

2
8
8

e
a
s
t
_
p
o
p
_
i
p

<
=

’
1
’
;

2
8
9

e
l
s
e

2
9
0

e
a
s
t
_
n
e
x
t
_
s
t
a
t
e

<
=

s
o
u
r
c
e
_
n
o
n
e
;

-
-

C
h
o
o
s
e

n
o
t
h
i
n
g

2
9
1

e
n
d

i
f
;

2
9
2

w
h
e
n

s
o
u
r
c
e
_
n
o
r
t
h

=
>

-
-

L
a
s
t

w
a
s

n
o
r
t
h

2
9
3

i
f

r
o
u
t
_
s
o
u
t
h

=
d
e
s
t
_
e
a
s
t

a
n
d

c
o
u
n
t
_
s
o
u
t
h

/
=

0
t
h
e
n

2
9
4

e
a
s
t
_
n
e
x
t
_
s
t
a
t
e

<
=

s
o
u
r
c
e
_
s
o
u
t
h
;

-
-

C
h
o
o
s
e

s
o
u
t
h

2
9
5

e
a
s
t
_
p
o
p
_
s
o
u
t
h

<
=

’
1
’
;

2
9
6

e
l
s
i
f

r
o
u
t
_
w
e
s
t

=
d
e
s
t
_
e
a
s
t

a
n
d

c
o
u
n
t
_
w
e
s
t

/
=

0
t
h
e
n

2
9
7

e
a
s
t
_
n
e
x
t
_
s
t
a
t
e

<
=

s
o
u
r
c
e
_
w
e
s
t
;

-
-

C
h
o
o
s
e

w
e
s
t

2
9
8

e
a
s
t
_
p
o
p
_
w
e
s
t

<
=

’
1
’
;

2
9
9

e
l
s
i
f

r
o
u
t
_
i
p

=
d
e
s
t
_
e
a
s
t

a
n
d

c
o
u
n
t
_
i
p

/
=

0
t
h
e
n

3
0
0

e
a
s
t
_
n
e
x
t
_
s
t
a
t
e

<
=

s
o
u
r
c
e
_
i
p
;

-
-

C
h
o
o
s
e

I
P

c
o
r
e

3
0
1

e
a
s
t
_
p
o
p
_
i
p

<
=

’
1
’
;

3
0
2

e
l
s
i
f

r
o
u
t
_
n
o
r
t
h

=
d
e
s
t
_
e
a
s
t

a
n
d

c
o
u
n
t
_
n
o
r
t
h

/
=

0
t
h
e
n

3
0
3

e
a
s
t
_
n
e
x
t
_
s
t
a
t
e

<
=

s
o
u
r
c
e
_
n
o
r
t
h
;

-
-

C
h
o
o
s
e

n
o
r
t
h

3
0
4

e
a
s
t
_
p
o
p
_
n
o
r
t
h

<
=

’
1
’
;

3
0
5

e
l
s
e

3
0
6

e
a
s
t
_
n
e
x
t
_
s
t
a
t
e

<
=

s
o
u
r
c
e
_
n
o
n
e
;

-
-

C
h
o
o
s
e

n
o
t
h
i
n
g

3
0
7

e
n
d

i
f
;

3
0
8

w
h
e
n

s
o
u
r
c
e
_
s
o
u
t
h

=
>

-
-

L
a
s
t

w
a
s

s
o
u
t
h

3
0
9

i
f

r
o
u
t
_
w
e
s
t

=
d
e
s
t
_
e
a
s
t

a
n
d

c
o
u
n
t
_
w
e
s
t

/
=

0
t
h
e
n

3
1
0

e
a
s
t
_
n
e
x
t
_
s
t
a
t
e

<
=

s
o
u
r
c
e
_
w
e
s
t
;

-
-

C
h
o
o
s
e

w
e
s
t

3
1
1

e
a
s
t
_
p
o
p
_
w
e
s
t

<
=

’
1
’
;

3
1
2

e
l
s
i
f

r
o
u
t
_
i
p

=
d
e
s
t
_
e
a
s
t

a
n
d

c
o
u
n
t
_
i
p

/
=

0
t
h
e
n

3
1
3

e
a
s
t
_
n
e
x
t
_
s
t
a
t
e

<
=

s
o
u
r
c
e
_
i
p
;

-
-

C
h
o
o
s
e

I
P

c
o
r
e

3
1
4

e
a
s
t
_
p
o
p
_
i
p

<
=

’
1
’
;

3
1
5

e
l
s
i
f

r
o
u
t
_
n
o
r
t
h

=
d
e
s
t
_
e
a
s
t

a
n
d

c
o
u
n
t
_
n
o
r
t
h

/
=

0
t
h
e
n

3
1
6

e
a
s
t
_
n
e
x
t
_
s
t
a
t
e

<
=

s
o
u
r
c
e
_
n
o
r
t
h
;

-
-

C
h
o
o
s
e

n
o
r
t
h

3
1
7

e
a
s
t
_
p
o
p
_
n
o
r
t
h

<
=

’
1
’
;

3
1
8

e
l
s
i
f

r
o
u
t
_
s
o
u
t
h

=
d
e
s
t
_
e
a
s
t

a
n
d

c
o
u
n
t
_
s
o
u
t
h

/
=

0
t
h
e
n

3
1
9

e
a
s
t
_
n
e
x
t
_
s
t
a
t
e

<
=

s
o
u
r
c
e
_
s
o
u
t
h
;

-
-

C
h
o
o
s
e

s
o
u
t
h
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3
2
0

e
a
s
t
_
p
o
p
_
s
o
u
t
h

<
=

’
1
’
;

3
2
1

e
l
s
e

3
2
2

e
a
s
t
_
n
e
x
t
_
s
t
a
t
e

<
=

s
o
u
r
c
e
_
n
o
n
e
;

-
-

C
h
o
o
s
e

n
o
t
h
i
n
g

3
2
3

e
n
d

i
f
;

3
2
4

w
h
e
n

o
t
h
e
r
s

=
>

-
-

L
a
s
t

w
a
s

w
e
s
t

o
r

n
o
n
e

3
2
5

i
f

r
o
u
t
_
i
p

=
d
e
s
t
_
e
a
s
t

a
n
d

c
o
u
n
t
_
i
p

/
=

0
t
h
e
n

3
2
6

e
a
s
t
_
n
e
x
t
_
s
t
a
t
e

<
=

s
o
u
r
c
e
_
i
p
;

-
-

C
h
o
o
s
e

I
P

c
o
r
e

3
2
7

e
a
s
t
_
p
o
p
_
i
p

<
=

’
1
’
;

3
2
8

e
l
s
i
f

r
o
u
t
_
n
o
r
t
h

=
d
e
s
t
_
e
a
s
t

a
n
d

c
o
u
n
t
_
n
o
r
t
h

/
=

0
t
h
e
n

3
2
9

e
a
s
t
_
n
e
x
t
_
s
t
a
t
e

<
=

s
o
u
r
c
e
_
n
o
r
t
h
;

-
-

C
h
o
o
s
e

n
o
r
t
h

3
3
0

e
a
s
t
_
p
o
p
_
n
o
r
t
h

<
=

’
1
’
;

3
3
1

e
l
s
i
f

r
o
u
t
_
s
o
u
t
h

=
d
e
s
t
_
e
a
s
t

a
n
d

c
o
u
n
t
_
s
o
u
t
h

/
=

0
t
h
e
n

3
3
2

e
a
s
t
_
n
e
x
t
_
s
t
a
t
e

<
=

s
o
u
r
c
e
_
s
o
u
t
h
;

-
-

C
h
o
o
s
e

s
o
u
t
h

3
3
3

e
a
s
t
_
p
o
p
_
s
o
u
t
h

<
=

’
1
’
;

3
3
4

e
l
s
i
f

r
o
u
t
_
w
e
s
t

=
d
e
s
t
_
e
a
s
t

a
n
d

c
o
u
n
t
_
w
e
s
t

/
=

0
t
h
e
n

3
3
5

e
a
s
t
_
n
e
x
t
_
s
t
a
t
e

<
=

s
o
u
r
c
e
_
w
e
s
t
;

-
-

C
h
o
o
s
e

w
e
s
t

3
3
6

e
a
s
t
_
p
o
p
_
w
e
s
t

<
=

’
1
’
;

3
3
7

e
l
s
e

3
3
8

e
a
s
t
_
n
e
x
t
_
s
t
a
t
e

<
=

s
o
u
r
c
e
_
n
o
n
e
;

-
-

C
h
o
o
s
e

n
o
t
h
i
n
g

3
3
9

e
n
d

i
f
;

3
4
0

e
n
d

c
a
s
e
;

3
4
1

e
n
d

p
r
o
c
e
s
s

e
a
s
t
;

3
4
2

3
4
3

-
-
A
r
b
i
t
e
r

f
o
r

w
e
s
t

g
a
t
e

3
4
4

3
4
5

w
e
s
t

:
p
r
o
c
e
s
s
(
w
e
s
t
_
s
t
a
t
e
,

r
o
u
t
_
n
o
r
t
h
,

r
o
u
t
_
s
o
u
t
h
,

r
o
u
t
_
e
a
s
t
,

r
o
u
t
_
i
p
,

c
o
u
n
t
_
n
o
r
t
h
,

c
o
u
n
t
_
s
o
u
t
h
,

c
o
u
n
t
_
e
a
s
t
,

c
o
u
n
t
_
i
p
)

3
4
6

b
e
g
i
n

3
4
7

w
e
s
t
_
p
o
p
_
n
o
r
t
h

<
=

’
0
’
;

3
4
8

w
e
s
t
_
p
o
p
_
s
o
u
t
h

<
=

’
0
’
;

3
4
9

w
e
s
t
_
p
o
p
_
e
a
s
t

<
=

’
0
’
;

3
5
0

w
e
s
t
_
p
o
p
_
i
p

<
=

’
0
’
;

3
5
1

w
e
s
t
_
n
e
x
t
_
s
t
a
t
e

<
=

w
e
s
t
_
s
t
a
t
e
;

3
5
2

c
a
s
e
(
w
e
s
t
_
s
t
a
t
e
)

i
s

3
5
3

w
h
e
n

s
o
u
r
c
e
_
i
p

=
>

-
-

L
a
s
t

w
a
s

I
P

c
o
r
e

3
5
4

i
f

r
o
u
t
_
n
o
r
t
h

=
d
e
s
t
_
w
e
s
t

a
n
d

c
o
u
n
t
_
n
o
r
t
h

/
=

0
t
h
e
n
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3
5
5

w
e
s
t
_
n
e
x
t
_
s
t
a
t
e

<
=

s
o
u
r
c
e
_
n
o
r
t
h
;

-
-

C
h
o
o
s
e

n
o
r
t
h

3
5
6

w
e
s
t
_
p
o
p
_
n
o
r
t
h

<
=

’
1
’
;

3
5
7

e
l
s
i
f

r
o
u
t
_
s
o
u
t
h

=
d
e
s
t
_
w
e
s
t

a
n
d

c
o
u
n
t
_
s
o
u
t
h

/
=

0
t
h
e
n

3
5
8

w
e
s
t
_
n
e
x
t
_
s
t
a
t
e

<
=

s
o
u
r
c
e
_
s
o
u
t
h
;

-
-

C
h
o
o
s
e

s
o
u
t
h

3
5
9

w
e
s
t
_
p
o
p
_
s
o
u
t
h

<
=

’
1
’
;

3
6
0

e
l
s
i
f

r
o
u
t
_
e
a
s
t

=
d
e
s
t
_
w
e
s
t

a
n
d

c
o
u
n
t
_
e
a
s
t

/
=

0
t
h
e
n

3
6
1

w
e
s
t
_
n
e
x
t
_
s
t
a
t
e

<
=

s
o
u
r
c
e
_
e
a
s
t
;

-
-

C
h
o
o
s
e

e
a
s
t

3
6
2

w
e
s
t
_
p
o
p
_
e
a
s
t

<
=

’
1
’
;

3
6
3

e
l
s
i
f

r
o
u
t
_
i
p

=
d
e
s
t
_
w
e
s
t

a
n
d

c
o
u
n
t
_
i
p

/
=

0
t
h
e
n

3
6
4

w
e
s
t
_
n
e
x
t
_
s
t
a
t
e

<
=

s
o
u
r
c
e
_
i
p
;

-
-

C
h
o
o
s
e

I
P

c
o
r
e

3
6
5

w
e
s
t
_
p
o
p
_
i
p

<
=

’
1
’
;

3
6
6

e
l
s
e

3
6
7

w
e
s
t
_
n
e
x
t
_
s
t
a
t
e

<
=

s
o
u
r
c
e
_
n
o
n
e
;

-
-

C
h
o
o
s
e

n
o
t
h
i
n
g

3
6
8

e
n
d

i
f
;

3
6
9

w
h
e
n

s
o
u
r
c
e
_
n
o
r
t
h

=
>

-
-

L
a
s
t

w
a
s

n
o
r
t
h

3
7
0

i
f

r
o
u
t
_
s
o
u
t
h

=
d
e
s
t
_
w
e
s
t

a
n
d

c
o
u
n
t
_
s
o
u
t
h

/
=

0
t
h
e
n

3
7
1

w
e
s
t
_
n
e
x
t
_
s
t
a
t
e

<
=

s
o
u
r
c
e
_
s
o
u
t
h
;

-
-

C
h
o
o
s
e

s
o
u
t
h

3
7
2

w
e
s
t
_
p
o
p
_
s
o
u
t
h

<
=

’
1
’
;

3
7
3

e
l
s
i
f

r
o
u
t
_
e
a
s
t

=
d
e
s
t
_
w
e
s
t

a
n
d

c
o
u
n
t
_
e
a
s
t

/
=

0
t
h
e
n

3
7
4

w
e
s
t
_
n
e
x
t
_
s
t
a
t
e

<
=

s
o
u
r
c
e
_
e
a
s
t
;

-
-

C
h
o
o
s
e

e
a
s
t

3
7
5

w
e
s
t
_
p
o
p
_
e
a
s
t

<
=

’
1
’
;

3
7
6

e
l
s
i
f

r
o
u
t
_
i
p

=
d
e
s
t
_
w
e
s
t

a
n
d

c
o
u
n
t
_
i
p

/
=

0
t
h
e
n

3
7
7

w
e
s
t
_
n
e
x
t
_
s
t
a
t
e

<
=

s
o
u
r
c
e
_
i
p
;

-
-

C
h
o
o
s
e

I
P

c
o
r
e

3
7
8

w
e
s
t
_
p
o
p
_
i
p

<
=

’
1
’
;

3
7
9

e
l
s
i
f

r
o
u
t
_
n
o
r
t
h

=
d
e
s
t
_
w
e
s
t

a
n
d

c
o
u
n
t
_
n
o
r
t
h

/
=

0
t
h
e
n

3
8
0

w
e
s
t
_
n
e
x
t
_
s
t
a
t
e

<
=

s
o
u
r
c
e
_
n
o
r
t
h
;

-
-

C
h
o
o
s
e

n
o
r
t
h

3
8
1

w
e
s
t
_
p
o
p
_
n
o
r
t
h

<
=

’
1
’
;

3
8
2

e
l
s
e

3
8
3

w
e
s
t
_
n
e
x
t
_
s
t
a
t
e

<
=

s
o
u
r
c
e
_
n
o
n
e
;

-
-

C
h
o
o
s
e

n
o
t
h
i
n
g

3
8
4

e
n
d

i
f
;

3
8
5

w
h
e
n

s
o
u
r
c
e
_
s
o
u
t
h

=
>

-
-

L
a
s
t

w
a
s

s
o
u
t
h

3
8
6

i
f

r
o
u
t
_
e
a
s
t

=
d
e
s
t
_
w
e
s
t

a
n
d

c
o
u
n
t
_
e
a
s
t

/
=

0
t
h
e
n

3
8
7

w
e
s
t
_
n
e
x
t
_
s
t
a
t
e

<
=

s
o
u
r
c
e
_
e
a
s
t
;

-
-

C
h
o
o
s
e

e
a
s
t

3
8
8

w
e
s
t
_
p
o
p
_
e
a
s
t

<
=

’
1
’
;

3
8
9

e
l
s
i
f

r
o
u
t
_
i
p

=
d
e
s
t
_
w
e
s
t

a
n
d

c
o
u
n
t
_
i
p

/
=

0
t
h
e
n

3
9
0

w
e
s
t
_
n
e
x
t
_
s
t
a
t
e

<
=

s
o
u
r
c
e
_
i
p
;

-
-

C
h
o
o
s
e

I
P

c
o
r
e
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3
9
1

w
e
s
t
_
p
o
p
_
i
p

<
=

’
1
’
;

3
9
2

e
l
s
i
f

r
o
u
t
_
n
o
r
t
h

=
d
e
s
t
_
w
e
s
t

a
n
d

c
o
u
n
t
_
n
o
r
t
h

/
=

0
t
h
e
n

3
9
3

w
e
s
t
_
n
e
x
t
_
s
t
a
t
e

<
=

s
o
u
r
c
e
_
n
o
r
t
h
;

-
-

C
h
o
o
s
e

n
o
r
t
h

3
9
4

w
e
s
t
_
p
o
p
_
n
o
r
t
h

<
=

’
1
’
;

3
9
5

e
l
s
i
f

r
o
u
t
_
s
o
u
t
h

=
d
e
s
t
_
w
e
s
t

a
n
d

c
o
u
n
t
_
s
o
u
t
h

/
=

0
t
h
e
n

3
9
6

w
e
s
t
_
n
e
x
t
_
s
t
a
t
e

<
=

s
o
u
r
c
e
_
s
o
u
t
h
;

-
-

C
h
o
o
s
e

s
o
u
t
h

3
9
7

w
e
s
t
_
p
o
p
_
s
o
u
t
h

<
=

’
1
’
;

3
9
8

e
l
s
e

3
9
9

w
e
s
t
_
n
e
x
t
_
s
t
a
t
e

<
=

s
o
u
r
c
e
_
n
o
n
e
;

-
-

C
h
o
o
s
e

n
o
t
h
i
n
g

4
0
0

e
n
d

i
f
;

4
0
1

w
h
e
n

o
t
h
e
r
s

=
>

-
-

L
a
s
t

w
a
s

e
a
s
t

o
r

n
o
n
e

4
0
2

i
f

r
o
u
t
_
i
p

=
d
e
s
t
_
w
e
s
t

a
n
d

c
o
u
n
t
_
i
p

/
=

0
t
h
e
n

4
0
3

w
e
s
t
_
n
e
x
t
_
s
t
a
t
e

<
=

s
o
u
r
c
e
_
i
p
;

-
-

C
h
o
o
s
e

I
P

c
o
r
e

4
0
4

w
e
s
t
_
p
o
p
_
i
p

<
=

’
1
’
;

4
0
5

e
l
s
i
f

r
o
u
t
_
n
o
r
t
h

=
d
e
s
t
_
w
e
s
t

a
n
d

c
o
u
n
t
_
n
o
r
t
h

/
=

0
t
h
e
n

4
0
6

w
e
s
t
_
n
e
x
t
_
s
t
a
t
e

<
=

s
o
u
r
c
e
_
n
o
r
t
h
;

-
-

C
h
o
o
s
e

n
o
r
t
h

4
0
7

w
e
s
t
_
p
o
p
_
n
o
r
t
h

<
=

’
1
’
;

4
0
8

e
l
s
i
f

r
o
u
t
_
s
o
u
t
h

=
d
e
s
t
_
w
e
s
t

a
n
d

c
o
u
n
t
_
s
o
u
t
h

/
=

0
t
h
e
n

4
0
9

w
e
s
t
_
n
e
x
t
_
s
t
a
t
e

<
=

s
o
u
r
c
e
_
s
o
u
t
h
;

-
-

C
h
o
o
s
e

s
o
u
t
h

4
1
0

w
e
s
t
_
p
o
p
_
s
o
u
t
h

<
=

’
1
’
;

4
1
1

e
l
s
i
f

r
o
u
t
_
e
a
s
t

=
d
e
s
t
_
w
e
s
t

a
n
d

c
o
u
n
t
_
e
a
s
t

/
=

0
t
h
e
n

4
1
2

w
e
s
t
_
n
e
x
t
_
s
t
a
t
e

<
=

s
o
u
r
c
e
_
e
a
s
t
;

-
-

C
h
o
o
s
e

e
a
s
t

4
1
3

w
e
s
t
_
p
o
p
_
e
a
s
t

<
=

’
1
’
;

4
1
4

e
l
s
e

4
1
5

w
e
s
t
_
n
e
x
t
_
s
t
a
t
e

<
=

s
o
u
r
c
e
_
n
o
n
e
;

-
-

C
h
o
o
s
e

n
o
t
h
i
n
g

4
1
6

e
n
d

i
f
;

4
1
7

e
n
d

c
a
s
e
;

4
1
8

e
n
d

p
r
o
c
e
s
s

w
e
s
t
;

4
1
9

4
2
0

-
-
A
r
b
i
t
e
r

f
o
r

i
p

g
a
t
e

4
2
1

4
2
2

i
p

:
p
r
o
c
e
s
s
(
i
p
_
s
t
a
t
e
,

r
o
u
t
_
n
o
r
t
h
,

r
o
u
t
_
s
o
u
t
h
,

r
o
u
t
_
e
a
s
t
,

r
o
u
t
_
w
e
s
t
,

c
o
u
n
t
_
n
o
r
t
h
,

c
o
u
n
t
_
s
o
u
t
h
,

c
o
u
n
t
_
e
a
s
t
,

c
o
u
n
t
_
w
e
s
t
)

4
2
3

b
e
g
i
n

4
2
4

i
p
_
p
o
p
_
n
o
r
t
h

<
=

’
0
’
;

4
2
5

i
p
_
p
o
p
_
s
o
u
t
h

<
=

’
0
’
;
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4
2
6

i
p
_
p
o
p
_
e
a
s
t

<
=

’
0
’
;

4
2
7

i
p
_
p
o
p
_
w
e
s
t

<
=

’
0
’
;

4
2
8

i
p
_
n
e
x
t
_
s
t
a
t
e

<
=

i
p
_
s
t
a
t
e
;

4
2
9

c
a
s
e
(
i
p
_
s
t
a
t
e
)

i
s

4
3
0

w
h
e
n

s
o
u
r
c
e
_
w
e
s
t

=
>

-
-

L
a
s
t

w
a
s

I
P

c
o
r
e

4
3
1

i
f

r
o
u
t
_
n
o
r
t
h

=
d
e
s
t
_
n
o
r
t
h

a
n
d

c
o
u
n
t
_
n
o
r
t
h

/
=

0
t
h
e
n

4
3
2

i
p
_
n
e
x
t
_
s
t
a
t
e

<
=

s
o
u
r
c
e
_
n
o
r
t
h
;

-
-

C
h
o
o
s
e

n
o
r
t
h

4
3
3

i
p
_
p
o
p
_
n
o
r
t
h

<
=

’
1
’
;

4
3
4

e
l
s
i
f

r
o
u
t
_
s
o
u
t
h

=
d
e
s
t
_
s
o
u
t
h

a
n
d

c
o
u
n
t
_
s
o
u
t
h

/
=

0
t
h
e
n

4
3
5

i
p
_
n
e
x
t
_
s
t
a
t
e

<
=

s
o
u
r
c
e
_
s
o
u
t
h
;

-
-

C
h
o
o
s
e

s
o
u
t
h

4
3
6

i
p
_
p
o
p
_
s
o
u
t
h

<
=

’
1
’
;

4
3
7

e
l
s
i
f

r
o
u
t
_
e
a
s
t

=
d
e
s
t
_
e
a
s
t

a
n
d

c
o
u
n
t
_
e
a
s
t

/
=

0
t
h
e
n

4
3
8

i
p
_
n
e
x
t
_
s
t
a
t
e

<
=

s
o
u
r
c
e
_
e
a
s
t
;

-
-

C
h
o
o
s
e

e
a
s
t

4
3
9

i
p
_
p
o
p
_
e
a
s
t

<
=

’
1
’
;

4
4
0

e
l
s
i
f

r
o
u
t
_
w
e
s
t

=
d
e
s
t
_
w
e
s
t

a
n
d

c
o
u
n
t
_
w
e
s
t

/
=

0
t
h
e
n

4
4
1

i
p
_
n
e
x
t
_
s
t
a
t
e

<
=

s
o
u
r
c
e
_
w
e
s
t
;

-
-

C
h
o
o
s
e

w
e
s
t

4
4
2

i
p
_
p
o
p
_
w
e
s
t

<
=

’
1
’
;

4
4
3

e
l
s
e

4
4
4

i
p
_
n
e
x
t
_
s
t
a
t
e

<
=

s
o
u
r
c
e
_
n
o
n
e
;

-
-

C
h
o
o
s
e

n
o
t
h
i
n
g

4
4
5

e
n
d

i
f
;

4
4
6

w
h
e
n

s
o
u
r
c
e
_
n
o
r
t
h

=
>

-
-

L
a
s
t

w
a
s

s
o
u
t
h

4
4
7

i
f

r
o
u
t
_
s
o
u
t
h

=
d
e
s
t
_
s
o
u
t
h

a
n
d

c
o
u
n
t
_
s
o
u
t
h

/
=

0
t
h
e
n

4
4
8

i
p
_
n
e
x
t
_
s
t
a
t
e

<
=

s
o
u
r
c
e
_
s
o
u
t
h
;

-
-

C
h
o
o
s
e

s
o
u
t
h

4
4
9

i
p
_
p
o
p
_
s
o
u
t
h

<
=

’
1
’
;

4
5
0

e
l
s
i
f

r
o
u
t
_
e
a
s
t

=
d
e
s
t
_
e
a
s
t

a
n
d

c
o
u
n
t
_
e
a
s
t

/
=

0
t
h
e
n

4
5
1

i
p
_
n
e
x
t
_
s
t
a
t
e

<
=

s
o
u
r
c
e
_
e
a
s
t
;

-
-

C
h
o
o
s
e

e
a
s
t

4
5
2

i
p
_
p
o
p
_
e
a
s
t

<
=

’
1
’
;

4
5
3

e
l
s
i
f

r
o
u
t
_
w
e
s
t

=
d
e
s
t
_
w
e
s
t

a
n
d

c
o
u
n
t
_
w
e
s
t

/
=

0
t
h
e
n

4
5
4

i
p
_
n
e
x
t
_
s
t
a
t
e

<
=

s
o
u
r
c
e
_
w
e
s
t
;

-
-

C
h
o
o
s
e

w
e
s
t

4
5
5

i
p
_
p
o
p
_
w
e
s
t

<
=

’
1
’
;

4
5
6

e
l
s
i
f

r
o
u
t
_
n
o
r
t
h

=
d
e
s
t
_
n
o
r
t
h

a
n
d

c
o
u
n
t
_
n
o
r
t
h

/
=

0
t
h
e
n

4
5
7

i
p
_
n
e
x
t
_
s
t
a
t
e

<
=

s
o
u
r
c
e
_
n
o
r
t
h
;

-
-

C
h
o
o
s
e

n
o
r
t
h

4
5
8

i
p
_
p
o
p
_
n
o
r
t
h

<
=

’
1
’
;

4
5
9

e
l
s
e

4
6
0

i
p
_
n
e
x
t
_
s
t
a
t
e

<
=

s
o
u
r
c
e
_
n
o
n
e
;

-
-

C
h
o
o
s
e

n
o
t
h
i
n
g

4
6
1

e
n
d

i
f
;
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4
6
2

w
h
e
n

s
o
u
r
c
e
_
s
o
u
t
h

=
>

-
-

L
a
s
t

w
a
s

s
o
u
t
h

4
6
3

i
f

r
o
u
t
_
e
a
s
t

=
d
e
s
t
_
e
a
s
t

a
n
d

c
o
u
n
t
_
e
a
s
t

/
=

0
t
h
e
n

4
6
4

i
p
_
n
e
x
t
_
s
t
a
t
e

<
=

s
o
u
r
c
e
_
e
a
s
t
;

-
-

C
h
o
o
s
e

e
a
s
t

4
6
5

i
p
_
p
o
p
_
e
a
s
t

<
=

’
1
’
;

4
6
6

e
l
s
i
f

r
o
u
t
_
w
e
s
t

=
d
e
s
t
_
w
e
s
t

a
n
d

c
o
u
n
t
_
w
e
s
t

/
=

0
t
h
e
n

4
6
7

i
p
_
n
e
x
t
_
s
t
a
t
e

<
=

s
o
u
r
c
e
_
w
e
s
t
;

-
-

C
h
o
o
s
e

w
e
s
t

4
6
8

i
p
_
p
o
p
_
w
e
s
t

<
=

’
1
’
;

4
6
9

e
l
s
i
f

r
o
u
t
_
n
o
r
t
h

=
d
e
s
t
_
n
o
r
t
h

a
n
d

c
o
u
n
t
_
n
o
r
t
h

/
=

0
t
h
e
n

4
7
0

i
p
_
n
e
x
t
_
s
t
a
t
e

<
=

s
o
u
r
c
e
_
n
o
r
t
h
;

-
-

C
h
o
o
s
e

n
o
r
t
h

4
7
1

i
p
_
p
o
p
_
n
o
r
t
h

<
=

’
1
’
;

4
7
2

e
l
s
i
f

r
o
u
t
_
s
o
u
t
h

=
d
e
s
t
_
s
o
u
t
h

a
n
d

c
o
u
n
t
_
s
o
u
t
h

/
=

0
t
h
e
n

4
7
3

i
p
_
n
e
x
t
_
s
t
a
t
e

<
=

s
o
u
r
c
e
_
s
o
u
t
h
;

-
-

C
h
o
o
s
e

s
o
u
t
h

4
7
4

i
p
_
p
o
p
_
s
o
u
t
h

<
=

’
1
’
;

4
7
5

e
l
s
e

4
7
6

i
p
_
n
e
x
t
_
s
t
a
t
e

<
=

s
o
u
r
c
e
_
n
o
n
e
;

-
-

C
h
o
o
s
e

n
o
t
h
i
n
g

4
7
7

e
n
d

i
f
;

4
7
8

w
h
e
n

o
t
h
e
r
s

=
>

-
-

L
a
s
t

w
a
s

e
a
s
t

o
r

n
o
n
e

4
7
9

i
f

r
o
u
t
_
w
e
s
t

=
d
e
s
t
_
w
e
s
t

a
n
d

c
o
u
n
t
_
w
e
s
t

/
=

0
t
h
e
n

4
8
0

i
p
_
n
e
x
t
_
s
t
a
t
e

<
=

s
o
u
r
c
e
_
w
e
s
t
;

-
-

C
h
o
o
s
e

w
e
s
t

4
8
1

i
p
_
p
o
p
_
w
e
s
t

<
=

’
1
’
;

4
8
2

e
l
s
i
f

r
o
u
t
_
n
o
r
t
h

=
d
e
s
t
_
n
o
r
t
h

a
n
d

c
o
u
n
t
_
n
o
r
t
h

/
=

0
t
h
e
n

4
8
3

i
p
_
n
e
x
t
_
s
t
a
t
e

<
=

s
o
u
r
c
e
_
n
o
r
t
h
;

-
-

C
h
o
o
s
e

n
o
r
t
h

4
8
4

i
p
_
p
o
p
_
n
o
r
t
h

<
=

’
1
’
;

4
8
5

e
l
s
i
f

r
o
u
t
_
s
o
u
t
h

=
d
e
s
t
_
s
o
u
t
h

a
n
d

c
o
u
n
t
_
s
o
u
t
h

/
=

0
t
h
e
n

4
8
6

i
p
_
n
e
x
t
_
s
t
a
t
e

<
=

s
o
u
r
c
e
_
s
o
u
t
h
;

-
-

C
h
o
o
s
e

s
o
u
t
h

4
8
7

i
p
_
p
o
p
_
s
o
u
t
h

<
=

’
1
’
;

4
8
8

e
l
s
i
f

r
o
u
t
_
e
a
s
t

=
d
e
s
t
_
e
a
s
t

a
n
d

c
o
u
n
t
_
e
a
s
t

/
=

0
t
h
e
n

4
8
9

i
p
_
n
e
x
t
_
s
t
a
t
e

<
=

s
o
u
r
c
e
_
e
a
s
t
;

-
-

C
h
o
o
s
e

e
a
s
t

4
9
0

i
p
_
p
o
p
_
e
a
s
t

<
=

’
1
’
;

4
9
1

e
l
s
e

4
9
2

i
p
_
n
e
x
t
_
s
t
a
t
e

<
=

s
o
u
r
c
e
_
n
o
n
e
;

-
-

C
h
o
o
s
e

n
o
t
h
i
n
g

4
9
3

e
n
d

i
f
;

4
9
4

e
n
d

c
a
s
e
;

4
9
5

e
n
d

p
r
o
c
e
s
s

i
p
;

4
9
6

4
9
7

n
e
x
t
_
s
t
a
t
e
_
r
e
g
i
s
t
e
r

:
p
r
o
c
e
s
s
(
c
l
k
_
i
,

r
s
t
_
i
)
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4
9
8

b
e
g
i
n

4
9
9

i
f

r
s
t
_
i

=
’
0
’

t
h
e
n

-
-

a
s
y
n
c
h
r
o
n
o
u
s

r
e
s
e
t

(
a
c
t
i
v
e

l
o
w
)

5
0
0

n
o
r
t
h
_
s
t
a
t
e

<
=

s
o
u
r
c
e
_
n
o
n
e
;

5
0
1

s
o
u
t
h
_
s
t
a
t
e

<
=

s
o
u
r
c
e
_
n
o
n
e
;

5
0
2

e
a
s
t
_
s
t
a
t
e

<
=

s
o
u
r
c
e
_
n
o
n
e
;

5
0
3

w
e
s
t
_
s
t
a
t
e

<
=

s
o
u
r
c
e
_
n
o
n
e
;

5
0
4

i
p
_
s
t
a
t
e

<
=

s
o
u
r
c
e
_
n
o
n
e
;

5
0
5

e
l
s
i
f

c
l
k
_
i
’
e
v
e
n
t

a
n
d

c
l
k
_
i

=
’
1
’

t
h
e
n

5
0
6

n
o
r
t
h
_
s
t
a
t
e

<
=

n
o
r
t
h
_
n
e
x
t
_
s
t
a
t
e
;

5
0
7

s
o
u
t
h
_
s
t
a
t
e

<
=

s
o
u
t
h
_
n
e
x
t
_
s
t
a
t
e
;

5
0
8

e
a
s
t
_
s
t
a
t
e

<
=

e
a
s
t
_
n
e
x
t
_
s
t
a
t
e
;

5
0
9

w
e
s
t
_
s
t
a
t
e

<
=

w
e
s
t
_
n
e
x
t
_
s
t
a
t
e
;

5
1
0

i
p
_
s
t
a
t
e

<
=

i
p
_
n
e
x
t
_
s
t
a
t
e
;

5
1
1

e
n
d

i
f
;

5
1
2

e
n
d

p
r
o
c
e
s
s

n
e
x
t
_
s
t
a
t
e
_
r
e
g
i
s
t
e
r
;

5
1
3

5
1
4

s
e
l
e
c
t
_
n
o
r
t
h
_
o

<
=

n
o
r
t
h
_
n
e
x
t
_
s
t
a
t
e
;

5
1
5

s
e
l
e
c
t
_
s
o
u
t
h
_
o

<
=

s
o
u
t
h
_
n
e
x
t
_
s
t
a
t
e
;

5
1
6

s
e
l
e
c
t
_
e
a
s
t
_
o

<
=

e
a
s
t
_
n
e
x
t
_
s
t
a
t
e
;

5
1
7

s
e
l
e
c
t
_
w
e
s
t
_
o

<
=

w
e
s
t
_
n
e
x
t
_
s
t
a
t
e
;

5
1
8

s
e
l
e
c
t
_
i
p
_
o

<
=

i
p
_
n
e
x
t
_
s
t
a
t
e
;

5
1
9

5
2
0

e
n
d

s
t
r
u
c
;
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A

.2
.6

n
o
c

ro
u
te

r
m

u
x
.v

h
d

1
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

2
-
-

3
-
-

A
r
b
i
t
e
r

f
o
r

r
o
u
t
e
r

4
-
-

E
d
i
t
o
r
:

N
i
k
o
l
a
j

T
ø
r
r
i
n
g

-
s
0
4
2
5
0
5

5
-
-

V
e
r
s
i
o
n
:

1
.
3

6
-
-

D
a
t
a

l
a
s
t

m
o
d
i
f
i
e
d
:

2
3
/
5
-
2
0
0
7

7
-
-

8
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

9
-
-

1
0

-
-

V
e
r
s
i
o
n

H
i
s
t
o
r
y

1
1

-
-

1
2

-
-

v
1
.
0
:

F
i
r
s
t

w
o
r
k
i
n
g

v
e
r
s
i
o
n

1
3

-
-

v
1
.
1
:

S
o
m
e

o
p
t
i
m
i
s
a
t
i
o
n
s

t
o

i
m
p
r
o
v
e

s
p
a
c
e

1
4

-
-

v
1
.
2
:

F
u
r
t
h
e
r

o
p
t
i
m
i
z
a
t
i
o
n
s
,

d
i
d

n
o
t

a
f
f
e
c
t

u
s
e
d

a
r
e
a

1
5

-
-

v
1
.
3
:

j
o
i
n
e
d

t
h
e

w
i
t
h

s
t
a
t
e
m
e
n
t
s

1
6

-
-

1
7

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

1
8

1
9

2
0

l
i
b
r
a
r
y

I
E
E
E
;

2
1

u
s
e

I
E
E
E
.
s
t
d
_
l
o
g
i
c
_
1
1
6
4
.
A
L
L
;

2
2

u
s
e

I
E
E
E
.
s
t
d
_
l
o
g
i
c
_
a
r
i
t
h
.
A
L
L
;

2
3

u
s
e

w
o
r
k
.
t
y
p
e
s
.
a
l
l
;

2
4

2
5

e
n
t
i
t
y

n
o
c
_
r
o
u
t
e
r
_
m
u
x

i
s

2
6

2
7

p
o
r
t
(

2
8

-
-

S
o
u
r
c
e

s
e
l
e
c
t
o
r

2
9

s
e
l
e
c
t
_
n
o
r
t
h
_
i

:
i
n

s
o
u
r
c
e
;

3
0

s
e
l
e
c
t
_
s
o
u
t
h
_
i

:
i
n

s
o
u
r
c
e
;

3
1

s
e
l
e
c
t
_
e
a
s
t
_
i

:
i
n

s
o
u
r
c
e
;

3
2

s
e
l
e
c
t
_
w
e
s
t
_
i

:
i
n

s
o
u
r
c
e
;

3
3

s
e
l
e
c
t
_
i
p
_
i

:
i
n

s
o
u
r
c
e
;

3
4
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3
5

-
-
d
a
t
a

i
n

3
6

n
o
r
t
h
_
i

:
i
n

n
o
c
_
d
a
t
a
;

3
7

s
o
u
t
h
_
i

:
i
n

n
o
c
_
d
a
t
a
;

3
8

e
a
s
t
_
i

:
i
n

n
o
c
_
d
a
t
a
;

3
9

w
e
s
t
_
i

:
i
n

n
o
c
_
d
a
t
a
;

4
0

i
p
_
i

:
i
n

n
o
c
_
d
a
t
a
;

4
1

4
2

-
-
d
a
t
a

o
u
t

4
3

n
o
r
t
h
_
o

:
o
u
t

n
o
c
_
d
a
t
a
;

4
4

s
o
u
t
h
_
o

:
o
u
t

n
o
c
_
d
a
t
a
;

4
5

e
a
s
t
_
o

:
o
u
t

n
o
c
_
d
a
t
a
;

4
6

w
e
s
t
_
o

:
o
u
t

n
o
c
_
d
a
t
a
;

4
7

i
p
_
o

:
o
u
t

n
o
c
_
d
a
t
a

4
8

)
;

4
9

e
n
d

n
o
c
_
r
o
u
t
e
r
_
m
u
x
;

5
0

5
1

a
r
c
h
i
t
e
c
t
u
r
e

s
t
r
u
c

o
f

n
o
c
_
r
o
u
t
e
r
_
m
u
x

i
s

5
2

5
3

b
e
g
i
n

5
4

5
5

-
-
N
o
r
t
h

d
a
t
a

5
6

W
I
T
H

s
e
l
e
c
t
_
n
o
r
t
h
_
i

S
E
L
E
C
T

5
7

n
o
r
t
h
_
o

<
=

5
8

s
o
u
t
h
_
i
(
N
O
C
_
D
A
T
A
_
W
I
D
T
H
-
3

d
o
w
n
t
o

N
O
C
_
D
A
T
A
_
W
I
D
T
H
-
r
o
u
t
e
_
w
d
t
h
)

&
d
e
s
t
_
s
o
u
t
h

&
s
o
u
t
h
_
i
(
N
O
C
_
D
A
T
A
_
W
I
D
T
H
-

r
o
u
t
e
_
w
d
t
h
-
1

d
o
w
n
t
o

0
)

5
9

w
h
e
n

s
o
u
r
c
e
_
s
o
u
t
h
,

6
0

e
a
s
t
_
i
(
N
O
C
_
D
A
T
A
_
W
I
D
T
H
-
3

d
o
w
n
t
o

N
O
C
_
D
A
T
A
_
W
I
D
T
H
-
r
o
u
t
e
_
w
d
t
h
)

&
d
e
s
t
_
e
a
s
t

&
e
a
s
t
_
i
(
N
O
C
_
D
A
T
A
_
W
I
D
T
H
-

r
o
u
t
e
_
w
d
t
h
-
1

d
o
w
n
t
o

0
)

6
1

w
h
e
n

s
o
u
r
c
e
_
e
a
s
t
,

6
2

w
e
s
t
_
i
(
N
O
C
_
D
A
T
A
_
W
I
D
T
H
-
3

d
o
w
n
t
o

N
O
C
_
D
A
T
A
_
W
I
D
T
H
-
r
o
u
t
e
_
w
d
t
h
)

&
d
e
s
t
_
w
e
s
t

&
w
e
s
t
_
i
(
N
O
C
_
D
A
T
A
_
W
I
D
T
H
-

r
o
u
t
e
_
w
d
t
h
-
1

d
o
w
n
t
o

0
)

6
3

w
h
e
n

s
o
u
r
c
e
_
w
e
s
t
,

6
4

i
p
_
i
(
N
O
C
_
D
A
T
A
_
W
I
D
T
H
-
3

d
o
w
n
t
o

N
O
C
_
D
A
T
A
_
W
I
D
T
H
-
r
o
u
t
e
_
w
d
t
h
)

&
d
e
s
t
_
n
o
r
t
h

&
i
p
_
i
(
N
O
C
_
D
A
T
A
_
W
I
D
T
H
-

r
o
u
t
e
_
w
d
t
h
-
1

d
o
w
n
t
o

0
)

6
5

w
h
e
n

s
o
u
r
c
e
_
i
p
,

6
6

(
O
T
H
E
R
S

=
>

’
0
’
)

w
h
e
n

s
o
u
r
c
e
_
n
o
n
e
,
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6
7

(
O
T
H
E
R
S

=
>

’
X
’
)

w
h
e
n

o
t
h
e
r
s
;

6
8

6
9

7
0

-
-
S
o
u
t
h

d
a
t
a

7
1

W
I
T
H

s
e
l
e
c
t
_
s
o
u
t
h
_
i

S
E
L
E
C
T

7
2

s
o
u
t
h
_
o

<
=

7
3

n
o
r
t
h
_
i
(
N
O
C
_
D
A
T
A
_
W
I
D
T
H
-
3

d
o
w
n
t
o

N
O
C
_
D
A
T
A
_
W
I
D
T
H
-
r
o
u
t
e
_
w
d
t
h
)

&
d
e
s
t
_
n
o
r
t
h

&
n
o
r
t
h
_
i
(
N
O
C
_
D
A
T
A
_
W
I
D
T
H
-

r
o
u
t
e
_
w
d
t
h
-
1

d
o
w
n
t
o

0
)

7
4

w
h
e
n

s
o
u
r
c
e
_
n
o
r
t
h
,

7
5

e
a
s
t
_
i
(
N
O
C
_
D
A
T
A
_
W
I
D
T
H
-
3

d
o
w
n
t
o

N
O
C
_
D
A
T
A
_
W
I
D
T
H
-
r
o
u
t
e
_
w
d
t
h
)

&
d
e
s
t
_
e
a
s
t

&
e
a
s
t
_
i
(
N
O
C
_
D
A
T
A
_
W
I
D
T
H
-

r
o
u
t
e
_
w
d
t
h
-
1

d
o
w
n
t
o

0
)

7
6

w
h
e
n

s
o
u
r
c
e
_
e
a
s
t
,

7
7

w
e
s
t
_
i
(
N
O
C
_
D
A
T
A
_
W
I
D
T
H
-
3

d
o
w
n
t
o

N
O
C
_
D
A
T
A
_
W
I
D
T
H
-
r
o
u
t
e
_
w
d
t
h
)

&
d
e
s
t
_
w
e
s
t

&
w
e
s
t
_
i
(
N
O
C
_
D
A
T
A
_
W
I
D
T
H
-

r
o
u
t
e
_
w
d
t
h
-
1

d
o
w
n
t
o

0
)

7
8

w
h
e
n

s
o
u
r
c
e
_
w
e
s
t
,

7
9

i
p
_
i
(
N
O
C
_
D
A
T
A
_
W
I
D
T
H
-
3

d
o
w
n
t
o

N
O
C
_
D
A
T
A
_
W
I
D
T
H
-
r
o
u
t
e
_
w
d
t
h
)

&
d
e
s
t
_
s
o
u
t
h

&
i
p
_
i
(
N
O
C
_
D
A
T
A
_
W
I
D
T
H
-

r
o
u
t
e
_
w
d
t
h
-
1

d
o
w
n
t
o

0
)

8
0

w
h
e
n

s
o
u
r
c
e
_
i
p
,

8
1

(
O
T
H
E
R
S

=
>

’
0
’
)

w
h
e
n

s
o
u
r
c
e
_
n
o
n
e
,

8
2

(
O
T
H
E
R
S

=
>

’
X
’
)

w
h
e
n

o
t
h
e
r
s
;

8
3

8
4

-
-
E
a
s
t

d
a
t
a

8
5

W
I
T
H

s
e
l
e
c
t
_
e
a
s
t
_
i

S
E
L
E
C
T

8
6

e
a
s
t
_
o

<
=

8
7

n
o
r
t
h
_
i
(
N
O
C
_
D
A
T
A
_
W
I
D
T
H
-
3

d
o
w
n
t
o

N
O
C
_
D
A
T
A
_
W
I
D
T
H
-
r
o
u
t
e
_
w
d
t
h
)

&
d
e
s
t
_
n
o
r
t
h

&
n
o
r
t
h
_
i
(
N
O
C
_
D
A
T
A
_
W
I
D
T
H
-

r
o
u
t
e
_
w
d
t
h
-
1

d
o
w
n
t
o

0
)

8
8

w
h
e
n

s
o
u
r
c
e
_
n
o
r
t
h
,

8
9

s
o
u
t
h
_
i
(
N
O
C
_
D
A
T
A
_
W
I
D
T
H
-
3

d
o
w
n
t
o

N
O
C
_
D
A
T
A
_
W
I
D
T
H
-
r
o
u
t
e
_
w
d
t
h
)

&
d
e
s
t
_
s
o
u
t
h

&
s
o
u
t
h
_
i
(
N
O
C
_
D
A
T
A
_
W
I
D
T
H
-

r
o
u
t
e
_
w
d
t
h
-
1

d
o
w
n
t
o

0
)

9
0

w
h
e
n

s
o
u
r
c
e
_
s
o
u
t
h
,

9
1

w
e
s
t
_
i
(
N
O
C
_
D
A
T
A
_
W
I
D
T
H
-
3

d
o
w
n
t
o

N
O
C
_
D
A
T
A
_
W
I
D
T
H
-
r
o
u
t
e
_
w
d
t
h
)

&
d
e
s
t
_
w
e
s
t

&
w
e
s
t
_
i
(
N
O
C
_
D
A
T
A
_
W
I
D
T
H
-

r
o
u
t
e
_
w
d
t
h
-
1

d
o
w
n
t
o

0
)

9
2

w
h
e
n

s
o
u
r
c
e
_
w
e
s
t
,

9
3

i
p
_
i
(
N
O
C
_
D
A
T
A
_
W
I
D
T
H
-
3

d
o
w
n
t
o

N
O
C
_
D
A
T
A
_
W
I
D
T
H
-
r
o
u
t
e
_
w
d
t
h
)

&
d
e
s
t
_
e
a
s
t

&
i
p
_
i
(
N
O
C
_
D
A
T
A
_
W
I
D
T
H
-

r
o
u
t
e
_
w
d
t
h
-
1

d
o
w
n
t
o

0
)

9
4

w
h
e
n

s
o
u
r
c
e
_
i
p
,
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9
5

(
O
T
H
E
R
S

=
>

’
0
’
)

w
h
e
n

s
o
u
r
c
e
_
n
o
n
e
,

9
6

(
O
T
H
E
R
S

=
>

’
X
’
)

w
h
e
n

o
t
h
e
r
s
;

9
7

9
8

-
-
W
e
s
t

d
a
t
a

9
9

W
I
T
H

s
e
l
e
c
t
_
w
e
s
t
_
i

S
E
L
E
C
T

1
0
0

w
e
s
t
_
o

<
=

1
0
1

n
o
r
t
h
_
i
(
N
O
C
_
D
A
T
A
_
W
I
D
T
H
-
3

d
o
w
n
t
o

N
O
C
_
D
A
T
A
_
W
I
D
T
H
-
r
o
u
t
e
_
w
d
t
h
)

&
d
e
s
t
_
n
o
r
t
h

&
n
o
r
t
h
_
i
(
N
O
C
_
D
A
T
A
_
W
I
D
T
H
-

r
o
u
t
e
_
w
d
t
h
-
1

d
o
w
n
t
o

0
)

1
0
2

w
h
e
n

s
o
u
r
c
e
_
n
o
r
t
h
,

1
0
3

s
o
u
t
h
_
i
(
N
O
C
_
D
A
T
A
_
W
I
D
T
H
-
3

d
o
w
n
t
o

N
O
C
_
D
A
T
A
_
W
I
D
T
H
-
r
o
u
t
e
_
w
d
t
h
)

&
d
e
s
t
_
s
o
u
t
h

&
s
o
u
t
h
_
i
(
N
O
C
_
D
A
T
A
_
W
I
D
T
H
-

r
o
u
t
e
_
w
d
t
h
-
1

d
o
w
n
t
o

0
)

1
0
4

w
h
e
n

s
o
u
r
c
e
_
s
o
u
t
h
,

1
0
5

e
a
s
t
_
i
(
N
O
C
_
D
A
T
A
_
W
I
D
T
H
-
3

d
o
w
n
t
o

N
O
C
_
D
A
T
A
_
W
I
D
T
H
-
r
o
u
t
e
_
w
d
t
h
)

&
d
e
s
t
_
e
a
s
t

&
e
a
s
t
_
i
(
N
O
C
_
D
A
T
A
_
W
I
D
T
H
-

r
o
u
t
e
_
w
d
t
h
-
1

d
o
w
n
t
o

0
)

1
0
6

w
h
e
n

s
o
u
r
c
e
_
e
a
s
t
,

1
0
7

i
p
_
i
(
N
O
C
_
D
A
T
A
_
W
I
D
T
H
-
3

d
o
w
n
t
o

N
O
C
_
D
A
T
A
_
W
I
D
T
H
-
r
o
u
t
e
_
w
d
t
h
)

&
d
e
s
t
_
w
e
s
t

&
i
p
_
i
(
N
O
C
_
D
A
T
A
_
W
I
D
T
H
-

r
o
u
t
e
_
w
d
t
h
-
1

d
o
w
n
t
o

0
)

1
0
8

w
h
e
n

s
o
u
r
c
e
_
i
p
,

1
0
9

(
O
T
H
E
R
S

=
>

’
0
’
)

w
h
e
n

s
o
u
r
c
e
_
n
o
n
e
,

1
1
0

(
O
T
H
E
R
S

=
>

’
X
’
)

w
h
e
n

o
t
h
e
r
s
;

1
1
1

-
-
I
P

d
a
t
a

1
1
2

W
I
T
H

s
e
l
e
c
t
_
i
p
_
i

S
E
L
E
C
T

1
1
3

i
p
_
o

<
=

1
1
4

n
o
r
t
h
_
i
(
N
O
C
_
D
A
T
A
_
W
I
D
T
H
-
3

d
o
w
n
t
o

N
O
C
_
D
A
T
A
_
W
I
D
T
H
-
r
o
u
t
e
_
w
d
t
h
)

&
d
e
s
t
_
n
o
r
t
h

&
n
o
r
t
h
_
i
(
N
O
C
_
D
A
T
A
_
W
I
D
T
H
-

r
o
u
t
e
_
w
d
t
h
-
1

d
o
w
n
t
o

0
)

1
1
5

w
h
e
n

s
o
u
r
c
e
_
n
o
r
t
h
,

1
1
6

s
o
u
t
h
_
i
(
N
O
C
_
D
A
T
A
_
W
I
D
T
H
-
3

d
o
w
n
t
o

N
O
C
_
D
A
T
A
_
W
I
D
T
H
-
r
o
u
t
e
_
w
d
t
h
)

&
d
e
s
t
_
s
o
u
t
h

&
s
o
u
t
h
_
i
(
N
O
C
_
D
A
T
A
_
W
I
D
T
H
-

r
o
u
t
e
_
w
d
t
h
-
1

d
o
w
n
t
o

0
)

1
1
7

w
h
e
n

s
o
u
r
c
e
_
s
o
u
t
h
,

1
1
8

e
a
s
t
_
i
(
N
O
C
_
D
A
T
A
_
W
I
D
T
H
-
3

d
o
w
n
t
o

N
O
C
_
D
A
T
A
_
W
I
D
T
H
-
r
o
u
t
e
_
w
d
t
h
)

&
d
e
s
t
_
e
a
s
t

&
e
a
s
t
_
i
(
N
O
C
_
D
A
T
A
_
W
I
D
T
H
-

r
o
u
t
e
_
w
d
t
h
-
1

d
o
w
n
t
o

0
)

1
1
9

w
h
e
n

s
o
u
r
c
e
_
e
a
s
t
,

1
2
0

w
e
s
t
_
i
(
N
O
C
_
D
A
T
A
_
W
I
D
T
H
-
3

d
o
w
n
t
o

N
O
C
_
D
A
T
A
_
W
I
D
T
H
-
r
o
u
t
e
_
w
d
t
h
)

&
d
e
s
t
_
w
e
s
t

&
w
e
s
t
_
i
(
N
O
C
_
D
A
T
A
_
W
I
D
T
H
-

r
o
u
t
e
_
w
d
t
h
-
1

d
o
w
n
t
o

0
)

1
2
1

w
h
e
n

s
o
u
r
c
e
_
w
e
s
t
,

1
2
2

(
O
T
H
E
R
S

=
>

’
0
’
)

w
h
e
n

s
o
u
r
c
e
_
n
o
n
e
,
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1
2
3

(
O
T
H
E
R
S

=
>

’
X
’
)

w
h
e
n

o
t
h
e
r
s
;

1
2
4

1
2
5

e
n
d

s
t
r
u
c
;
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A

.2
.7

a
rb

it
e
r

tb
.v

h
d

1
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

2
-
-

3
-
-

A
r
b
i
t
e
r

t
e
s
t

b
e
n
c
h

4
-
-

E
d
i
t
o
r
:

N
i
k
o
l
a
j

T
ø
r
r
i
n
g

-
s
0
4
2
5
0
5

5
-
-

V
e
r
s
i
o
n
:

1
.
0

6
-
-

D
a
t
a

l
a
s
t

m
o
d
i
f
i
e
d
:

1
0
/
5
-
2
0
0
7

7
-
-

8
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

9
-
-

1
0

-
-

V
e
r
s
i
o
n

H
i
s
t
o
r
y

1
1

-
-

1
2

-
-

v
1
.
0
:

F
i
r
s
t

w
o
r
k
i
n
g

v
e
r
s
i
o
n

1
3

-
-

1
4

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

1
5

1
6

l
i
b
r
a
r
y

I
E
E
E
;

1
7

u
s
e

I
E
E
E
.
s
t
d
_
l
o
g
i
c
_
1
1
6
4
.
A
L
L
;

1
8

u
s
e

I
E
E
E
.
s
t
d
_
l
o
g
i
c
_
a
r
i
t
h
.
A
L
L
;

1
9

u
s
e

w
o
r
k
.
t
y
p
e
s
.
a
l
l
;

2
0

2
1

e
n
t
i
t
y

a
r
b
i
t
e
r
_
t
b

i
s

2
2

2
3

e
n
d

a
r
b
i
t
e
r
_
t
b
;

2
4

2
5

a
r
c
h
i
t
e
c
t
u
r
e

b
e
h
a
v

o
f

a
r
b
i
t
e
r
_
t
b

i
s

2
6

2
7

c
o
m
p
o
n
e
n
t

n
o
c
_
a
r
b
i
t
e
r

2
8

p
o
r
t
(

2
9

-
-
I
/
O

p
o
r
t
s

3
0

c
l
k
_
i

:
i
n

b
i
t
_
t
;

3
1

r
s
t
_
i

:
i
n

b
i
t
_
t
;

3
2

3
3

-
-
N
o
C

s
i
g
n
a
l
s

3
4

-
-
N
o
r
t
h
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3
5

n
_
d
i
r
e
c
t
i
o
n

:
i
n

d
e
s
t
;

3
6

n
_
s
e
l
e
c
t

:
o
u
t

s
o
u
r
c
e
;

3
7

3
8

-
-
S
o
u
t
h

3
9

s
_
d
i
r
e
c
t
i
o
n

:
i
n

d
e
s
t
;

4
0

s
_
s
e
l
e
c
t

:
o
u
t

s
o
u
r
c
e
;

4
1

4
2

-
-
E
a
s
t

4
3

e
_
d
i
r
e
c
t
i
o
n

:
i
n

d
e
s
t
;

4
4

e
_
s
e
l
e
c
t

:
o
u
t

s
o
u
r
c
e
;

4
5

4
6

-
-
W
e
s
t

4
7

w
_
d
i
r
e
c
t
i
o
n

:
i
n

d
e
s
t
;

4
8

w
_
s
e
l
e
c
t

:
o
u
t

s
o
u
r
c
e
;

4
9

5
0

-
-
I
P

5
1

i
_
d
i
r
e
c
t
i
o
n

:
i
n

d
e
s
t
;

5
2

i
_
s
e
l
e
c
t

:
o
u
t

s
o
u
r
c
e

5
3

)
;

5
4

e
n
d

c
o
m
p
o
n
e
n
t
;

5
5

5
6

5
7

S
I
G
N
A
L

c
l
k

:
b
i
t
_
t
;

5
8

S
I
G
N
A
L

r
s
t

:
b
i
t
_
t
;

5
9

-
-
n
o
r
t
h

6
0

S
I
G
N
A
L

n
_
d
i
r
e
c
t
i
o
n

:
d
e
s
t
;

6
1

S
I
G
N
A
L

n
_
s
e
l
e
c
t

:
s
o
u
r
c
e
;

6
2

6
3

-
-
S
o
u
t
h

6
4

S
I
G
N
A
L

s
_
d
i
r
e
c
t
i
o
n

:
d
e
s
t
;

6
5

S
I
G
N
A
L

s
_
s
e
l
e
c
t

:
s
o
u
r
c
e
;

6
6

6
7

-
-
E
a
s
t

6
8

S
I
G
N
A
L

e
_
d
i
r
e
c
t
i
o
n

:
d
e
s
t
;

6
9

S
I
G
N
A
L

e
_
s
e
l
e
c
t

:
s
o
u
r
c
e
;

7
0
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7
1

-
-
W
e
s
t

7
2

S
I
G
N
A
L

w
_
d
i
r
e
c
t
i
o
n

:
d
e
s
t
;

7
3

S
I
G
N
A
L

w
_
s
e
l
e
c
t

:
s
o
u
r
c
e
;

7
4

7
5

-
-
I
P

7
6

S
I
G
N
A
L

i
_
d
i
r
e
c
t
i
o
n

:
d
e
s
t
;

7
7

S
I
G
N
A
L

i
_
s
e
l
e
c
t

:
s
o
u
r
c
e
;

7
8

7
9

S
I
G
N
A
L

s
t
a
t
e

:
s
t
d
_
l
o
g
i
c
_
v
e
c
t
o
r
(
3

d
o
w
n
t
o

0
)
;

8
0

S
I
G
N
A
L

n
e
x
t
_
s
t
a
t
e

:
s
t
d
_
l
o
g
i
c
_
v
e
c
t
o
r
(
3

d
o
w
n
t
o

0
)
;

8
1

8
2

-
-
E
x
p
e
c
t

8
3

S
I
G
N
A
L

n
_
e
x
p

:
s
o
u
r
c
e
;

8
4

S
I
G
N
A
L

s
_
e
x
p

:
s
o
u
r
c
e
;

8
5

S
I
G
N
A
L

e
_
e
x
p

:
s
o
u
r
c
e
;

8
6

S
I
G
N
A
L

w
_
e
x
p

:
s
o
u
r
c
e
;

8
7

S
I
G
N
A
L

i
_
e
x
p

:
s
o
u
r
c
e
;

8
8

8
9

b
e
g
i
n

9
0

9
1

c
l
o
c
k
:

p
r
o
c
e
s
s

9
2

b
e
g
i
n

-
-

p
r
o
c
e
s
s

c
l
o
c
k

9
3

c
l
k

<
=

’
0
’
;

9
4

w
a
i
t

f
o
r

5
n
s
;

9
5

c
l
k

<
=

’
1
’
;

9
6

w
a
i
t

f
o
r

5
n
s
;

9
7

e
n
d

p
r
o
c
e
s
s

c
l
o
c
k
;

9
8

9
9

p
r
o
c
e
s
s

1
0
0

b
e
g
i
n

-
-

p
r
o
c
e
s
s

1
0
1

r
s
t

<
=

’
0
’
;

1
0
2

w
a
i
t

f
o
r

1
2

n
s
;

1
0
3

r
s
t

<
=

’
1
’
;

1
0
4

w
a
i
t
;

1
0
5

e
n
d

p
r
o
c
e
s
s
;

1
0
6
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1
0
7

n
e
x
t
_
s
t
a
t
e
_
r
e
g
i
s
t
e
r

:
p
r
o
c
e
s
s
(
c
l
k
,

r
s
t
)

1
0
8

b
e
g
i
n

1
0
9

i
f

r
s
t

=
’
0
’

t
h
e
n

-
-

a
s
y
n
c
h
r
o
n
o
u
s

r
e
s
e
t

(
a
c
t
i
v
e

l
o
w
=

1
1
0

s
t
a
t
e

<
=

"
0
0
0
0
"
;

1
1
1

e
l
s
i
f

c
l
k
’
e
v
e
n
t

a
n
d

c
l
k

=
’
1
’

t
h
e
n

1
1
2

s
t
a
t
e

<
=

n
e
x
t
_
s
t
a
t
e
;

1
1
3

e
n
d

i
f
;

1
1
4

e
n
d

p
r
o
c
e
s
s

n
e
x
t
_
s
t
a
t
e
_
r
e
g
i
s
t
e
r
;

1
1
5

1
1
6

t
e
s
t

:
p
r
o
c
e
s
s
(
s
t
a
t
e
)

1
1
7

b
e
g
i
n

1
1
8

c
a
s
e
(
s
t
a
t
e
)

i
s

1
1
9

w
h
e
n

"
0
0
0
0
"

=
>

-
-
A
l
l

n
o
r
t
h

1
2
0

n
e
x
t
_
s
t
a
t
e

<
=

"
0
0
0
1
"
;

1
2
1

-
-
N
o
C

s
i
g
n
a
l
s

1
2
2

-
-
N
o
r
t
h

1
2
3

n
_
d
i
r
e
c
t
i
o
n

<
=

d
e
s
t
_
n
o
r
t
h
;

1
2
4

n
_
e
x
p

<
=

"
1
1
1
"
;

1
2
5

-
-
S
o
u
t
h

1
2
6

s
_
d
i
r
e
c
t
i
o
n

<
=

d
e
s
t
_
n
o
r
t
h
;

1
2
7

s
_
e
x
p

<
=

s
o
u
r
c
e
_
n
o
n
e
;

1
2
8

-
-
E
a
s
t

1
2
9

e
_
d
i
r
e
c
t
i
o
n

<
=

d
e
s
t
_
n
o
r
t
h
;

1
3
0

e
_
e
x
p

<
=

s
o
u
r
c
e
_
n
o
n
e
;

1
3
1

-
-
W
e
s
t

1
3
2

w
_
d
i
r
e
c
t
i
o
n

<
=

d
e
s
t
_
n
o
r
t
h
;

1
3
3

w
_
e
x
p

<
=

s
o
u
r
c
e
_
n
o
n
e
;

1
3
4

-
-
I
P

1
3
5

i
_
d
i
r
e
c
t
i
o
n

<
=

d
e
s
t
_
n
o
r
t
h
;

1
3
6

i
_
e
x
p

<
=

s
o
u
r
c
e
_
n
o
r
t
h
;

1
3
7

w
h
e
n

"
0
0
0
1
"

=
>

-
-

T
w
o

a
n
d

t
w
o

1
3
8

n
e
x
t
_
s
t
a
t
e

<
=

"
0
0
1
0
"
;

1
3
9

-
-
N
o
C

s
i
g
n
a
l
s

1
4
0

-
-
N
o
r
t
h

1
4
1

n
_
d
i
r
e
c
t
i
o
n

<
=

d
e
s
t
_
s
o
u
t
h
;

1
4
2

n
_
e
x
p

<
=

"
1
1
1
"
;
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1
4
3

-
-
S
o
u
t
h

1
4
4

s
_
d
i
r
e
c
t
i
o
n

<
=

d
e
s
t
_
w
e
s
t
;

1
4
5

s
_
e
x
p

<
=

"
1
1
1
"
;

1
4
6

-
-
E
a
s
t

1
4
7

e
_
d
i
r
e
c
t
i
o
n

<
=

d
e
s
t
_
w
e
s
t
;

1
4
8

e
_
e
x
p

<
=

"
1
1
1
"
;

1
4
9

-
-
W
e
s
t

1
5
0

w
_
d
i
r
e
c
t
i
o
n

<
=

d
e
s
t
_
n
o
r
t
h
;

1
5
1

w
_
e
x
p

<
=

"
1
1
0
"
;

1
5
2

-
-
I
P

1
5
3

i
_
d
i
r
e
c
t
i
o
n

<
=

d
e
s
t
_
n
o
r
t
h
;

1
5
4

i
_
e
x
p

<
=

"
1
1
1
"
;

1
5
5

w
h
e
n

o
t
h
e
r
s

=
>

1
5
6

n
e
x
t
_
s
t
a
t
e

<
=

"
0
0
0
0
"
;

1
5
7

e
n
d

c
a
s
e
;

1
5
8

e
n
d

p
r
o
c
e
s
s

t
e
s
t
;

1
5
9

1
6
0

1
6
1

a
r
b
i
t
e
r

:
n
o
c
_
a
r
b
i
t
e
r

1
6
2

p
o
r
t

m
a
p
(

1
6
3

-
-
I
/
O

p
o
r
t
s

1
6
4

c
l
k
_
i

=
>

c
l
k
,

1
6
5

r
s
t
_
i

=
>

r
s
t
,

1
6
6

1
6
7

-
-
N
o
C

s
i
g
n
a
l
s

1
6
8

-
-
N
o
r
t
h

1
6
9

n
_
d
i
r
e
c
t
i
o
n

=
>

n
_
d
i
r
e
c
t
i
o
n
,

1
7
0

n
_
s
e
l
e
c
t

=
>

n
_
s
e
l
e
c
t
,

1
7
1

1
7
2

-
-
S
o
u
t
h

1
7
3

s
_
d
i
r
e
c
t
i
o
n

=
>

s
_
d
i
r
e
c
t
i
o
n
,

1
7
4

s
_
s
e
l
e
c
t

=
>

s
_
s
e
l
e
c
t
,

1
7
5

1
7
6

-
-
E
a
s
t

1
7
7

e
_
d
i
r
e
c
t
i
o
n

=
>

e
_
d
i
r
e
c
t
i
o
n
,

1
7
8

e
_
s
e
l
e
c
t

=
>

e
_
s
e
l
e
c
t
,
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1
7
9

1
8
0

-
-
W
e
s
t

1
8
1

w
_
d
i
r
e
c
t
i
o
n

=
>

w
_
d
i
r
e
c
t
i
o
n
,

1
8
2

w
_
s
e
l
e
c
t

=
>

w
_
s
e
l
e
c
t
,

1
8
3

1
8
4

-
-
I
P

1
8
5

i
_
d
i
r
e
c
t
i
o
n

=
>

i
_
d
i
r
e
c
t
i
o
n
,

1
8
6

i
_
s
e
l
e
c
t

=
>

i
_
s
e
l
e
c
t

1
8
7

1
8
8

)
;

1
8
9

1
9
0

1
9
1

e
n
d

b
e
h
a
v
;
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A

.2
.8

m
u
x

tb
.v

h
d

1
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

2
-
-

3
-
-

A
r
b
i
t
e
r

t
e
s
t

b
e
n
c
h

4
-
-

E
d
i
t
o
r
:

N
i
k
o
l
a
j

T
ø
r
r
i
n
g

-
s
0
4
2
5
0
5

5
-
-

V
e
r
s
i
o
n
:

1
.
0

6
-
-

D
a
t
a

l
a
s
t

m
o
d
i
f
i
e
d
:

1
0
/
5
-
2
0
0
7

7
-
-

8
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

9
-
-

1
0

-
-

V
e
r
s
i
o
n

H
i
s
t
o
r
y

1
1

-
-

1
2

-
-

v
1
.
0
:

F
i
r
s
t

w
o
r
k
i
n
g

v
e
r
s
i
o
n

1
3

-
-

1
4

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

1
5

1
6

l
i
b
r
a
r
y

I
E
E
E
;

1
7

u
s
e

I
E
E
E
.
s
t
d
_
l
o
g
i
c
_
1
1
6
4
.
A
L
L
;

1
8

u
s
e

I
E
E
E
.
s
t
d
_
l
o
g
i
c
_
a
r
i
t
h
.
A
L
L
;

1
9

u
s
e

w
o
r
k
.
t
y
p
e
s
.
a
l
l
;

2
0

2
1

e
n
t
i
t
y

m
u
x
_
t
b

i
s

2
2

2
3

e
n
d

m
u
x
_
t
b
;

2
4

2
5

a
r
c
h
i
t
e
c
t
u
r
e

b
e
h
a
v

o
f

m
u
x
_
t
b

i
s

2
6

2
7

c
o
m
p
o
n
e
n
t

n
o
c
_
r
o
u
t
e
r
_
m
u
x

2
8

p
o
r
t
(

2
9

-
-
I
/
O

p
o
r
t
s

3
0

c
l
k
_
i

:
i
n

b
i
t
_
t
;

3
1

r
s
t
_
i

:
i
n

b
i
t
_
t
;

3
2

3
3

-
-

S
o
u
r
c
e

s
e
l
e
c
t
o
r

3
4

s
e
l
e
c
t
_
n
o
r
t
h
_
i

:
i
n

s
o
u
r
c
e
;
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3
5

s
e
l
e
c
t
_
s
o
u
t
h
_
i

:
i
n

s
o
u
r
c
e
;

3
6

s
e
l
e
c
t
_
e
a
s
t
_
i

:
i
n

s
o
u
r
c
e
;

3
7

s
e
l
e
c
t
_
w
e
s
t
_
i

:
i
n

s
o
u
r
c
e
;

3
8

s
e
l
e
c
t
_
i
p
_
i

:
i
n

s
o
u
r
c
e
;

3
9

4
0

-
-
d
a
t
a

i
n

4
1

n
o
r
t
h
_
i

:
i
n

n
o
c
_
d
a
t
a
;

4
2

s
o
u
t
h
_
i

:
i
n

n
o
c
_
d
a
t
a
;

4
3

e
a
s
t
_
i

:
i
n

n
o
c
_
d
a
t
a
;

4
4

w
e
s
t
_
i

:
i
n

n
o
c
_
d
a
t
a
;

4
5

i
p
_
i

:
i
n

n
o
c
_
d
a
t
a
;

4
6

4
7

-
-
d
a
t
a

o
u
t

4
8

n
o
r
t
h
_
o

:
o
u
t

n
o
c
_
d
a
t
a
;

4
9

s
o
u
t
h
_
o

:
o
u
t

n
o
c
_
d
a
t
a
;

5
0

e
a
s
t
_
o

:
o
u
t

n
o
c
_
d
a
t
a
;

5
1

w
e
s
t
_
o

:
o
u
t

n
o
c
_
d
a
t
a
;

5
2

i
p
_
o

:
o
u
t

n
o
c
_
d
a
t
a

5
3

)
;

5
4

e
n
d

c
o
m
p
o
n
e
n
t
;

5
5

5
6

-
-
I
/
O

p
o
r
t
s

5
7

S
I
G
N
A
L

c
l
k

:
b
i
t
_
t
;

5
8

S
I
G
N
A
L

r
s
t

:
b
i
t
_
t
;

5
9

6
0

-
-

S
o
u
r
c
e

s
e
l
e
c
t
o
r

6
1

S
I
G
N
A
L

s
e
l
e
c
t
_
n
o
r
t
h
_
i

:
s
o
u
r
c
e
;

6
2

S
I
G
N
A
L

s
e
l
e
c
t
_
s
o
u
t
h
_
i

:
s
o
u
r
c
e
;

6
3

S
I
G
N
A
L

s
e
l
e
c
t
_
e
a
s
t
_
i

:
s
o
u
r
c
e
;

6
4

S
I
G
N
A
L

s
e
l
e
c
t
_
w
e
s
t
_
i

:
s
o
u
r
c
e
;

6
5

S
I
G
N
A
L

s
e
l
e
c
t
_
i
p
_
i

:
s
o
u
r
c
e
;

6
6

6
7

-
-
d
a
t
a

i
n

6
8

S
I
G
N
A
L

n
o
r
t
h
_
i

:
n
o
c
_
d
a
t
a
;

6
9

S
I
G
N
A
L

s
o
u
t
h
_
i

:
n
o
c
_
d
a
t
a
;

7
0

S
I
G
N
A
L

e
a
s
t
_
i

:
n
o
c
_
d
a
t
a
;
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7
1

S
I
G
N
A
L

w
e
s
t
_
i

:
n
o
c
_
d
a
t
a
;

7
2

S
I
G
N
A
L

i
p
_
i

:
n
o
c
_
d
a
t
a
;

7
3

7
4

-
-
d
a
t
a

o
u
t

7
5

S
I
G
N
A
L

n
o
r
t
h
_
o

:
n
o
c
_
d
a
t
a
;

7
6

S
I
G
N
A
L

s
o
u
t
h
_
o

:
n
o
c
_
d
a
t
a
;

7
7

S
I
G
N
A
L

e
a
s
t
_
o

:
n
o
c
_
d
a
t
a
;

7
8

S
I
G
N
A
L

w
e
s
t
_
o

:
n
o
c
_
d
a
t
a
;

7
9

S
I
G
N
A
L

i
p
_
o

:
n
o
c
_
d
a
t
a
;

8
0

8
1

S
I
G
N
A
L

s
t
a
t
e

:
s
t
d
_
l
o
g
i
c
_
v
e
c
t
o
r
(
3

d
o
w
n
t
o

0
)
;

8
2

S
I
G
N
A
L

n
e
x
t
_
s
t
a
t
e

:
s
t
d
_
l
o
g
i
c
_
v
e
c
t
o
r
(
3

d
o
w
n
t
o

0
)
;

8
3

8
4

-
-
E
x
p
e
c
t

8
5

S
I
G
N
A
L

n
_
e
x
p

:
n
o
c
_
d
a
t
a
;

8
6

S
I
G
N
A
L

s
_
e
x
p

:
n
o
c
_
d
a
t
a
;

8
7

S
I
G
N
A
L

e
_
e
x
p

:
n
o
c
_
d
a
t
a
;

8
8

S
I
G
N
A
L

w
_
e
x
p

:
n
o
c
_
d
a
t
a
;

8
9

S
I
G
N
A
L

i
_
e
x
p

:
n
o
c
_
d
a
t
a
;

9
0

9
1

b
e
g
i
n

9
2

9
3

c
l
o
c
k
:

p
r
o
c
e
s
s

9
4

b
e
g
i
n

-
-

p
r
o
c
e
s
s

c
l
o
c
k

9
5

c
l
k

<
=

’
0
’
;

9
6

w
a
i
t

f
o
r

5
n
s
;

9
7

c
l
k

<
=

’
1
’
;

9
8

w
a
i
t

f
o
r

5
n
s
;

9
9

e
n
d

p
r
o
c
e
s
s

c
l
o
c
k
;

1
0
0

1
0
1

p
r
o
c
e
s
s

1
0
2

b
e
g
i
n

-
-

p
r
o
c
e
s
s

1
0
3

r
s
t

<
=

’
0
’
;

1
0
4

w
a
i
t

f
o
r

1
2

n
s
;

1
0
5

r
s
t

<
=

’
1
’
;

1
0
6

w
a
i
t
;
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1
0
7

e
n
d

p
r
o
c
e
s
s
;

1
0
8

1
0
9

n
e
x
t
_
s
t
a
t
e
_
r
e
g
i
s
t
e
r

:
p
r
o
c
e
s
s
(
c
l
k
,

r
s
t
)

1
1
0

b
e
g
i
n

1
1
1

i
f

r
s
t

=
’
0
’

t
h
e
n

-
-

a
s
y
n
c
h
r
o
n
o
u
s

r
e
s
e
t

(
a
c
t
i
v
e

l
o
w
=

1
1
2

s
t
a
t
e

<
=

"
0
0
0
0
"
;

1
1
3

e
l
s
i
f

c
l
k
’
e
v
e
n
t

a
n
d

c
l
k

=
’
1
’

t
h
e
n

1
1
4

s
t
a
t
e

<
=

n
e
x
t
_
s
t
a
t
e
;

1
1
5

e
n
d

i
f
;

1
1
6

e
n
d

p
r
o
c
e
s
s

n
e
x
t
_
s
t
a
t
e
_
r
e
g
i
s
t
e
r
;

1
1
7

1
1
8

t
e
s
t

:
p
r
o
c
e
s
s
(
s
t
a
t
e
)

1
1
9

b
e
g
i
n

1
2
0

c
a
s
e
(
s
t
a
t
e
)

i
s

1
2
1

w
h
e
n

"
0
0
0
0
"

=
>

-
-
F
r
o
m

i
p

1
2
2

n
e
x
t
_
s
t
a
t
e

<
=

"
0
0
0
1
"
;

1
2
3

-
-
N
o
C

s
i
g
n
a
l
s

1
2
4

-
-
N
o
r
t
h

1
2
5

s
e
l
e
c
t
_
n
o
r
t
h
_
i

<
=

s
o
u
r
c
e
_
i
p
;

1
2
6

n
_
e
x
p

<
=

i
p
_
i
;

1
2
7

1
2
8

-
-
S
o
u
t
h

1
2
9

s
e
l
e
c
t
_
s
o
u
t
h
_
i

<
=

s
o
u
r
c
e
_
n
o
r
t
h
;

1
3
0

s
_
e
x
p

<
=

n
o
r
t
h
_
i
;

1
3
1

1
3
2

-
-
E
a
s
t

1
3
3

s
e
l
e
c
t
_
e
a
s
t
_
i

<
=

s
o
u
r
c
e
_
s
o
u
t
h
;

1
3
4

e
_
e
x
p

<
=

s
o
u
t
h
_
i
;

1
3
5

1
3
6

-
-
W
e
s
t

1
3
7

s
e
l
e
c
t
_
w
e
s
t
_
i

<
=

s
o
u
r
c
e
_
e
a
s
t
;

1
3
8

w
_
e
x
p

<
=

e
a
s
t
_
i
;

1
3
9

1
4
0

-
-
I
P

1
4
1

s
e
l
e
c
t
_
i
p
_
i

<
=

s
o
u
r
c
e
_
w
e
s
t
;

1
4
2

i
_
e
x
p

<
=

w
e
s
t
_
i
;



A.2 Common NoC files 123
1
4
3

1
4
4

w
h
e
n

"
0
0
0
1
"

=
>

-
-

F
r
o
m

s
o
u
t
h

1
4
5

n
e
x
t
_
s
t
a
t
e

<
=

"
0
0
1
0
"
;

1
4
6

-
-
N
o
C

s
i
g
n
a
l
s

1
4
7

-
-
N
o
r
t
h

1
4
8

s
e
l
e
c
t
_
n
o
r
t
h
_
i

<
=

s
o
u
r
c
e
_
w
e
s
t
;

1
4
9

n
_
e
x
p

<
=

w
e
s
t
_
i
;

1
5
0

1
5
1

-
-
S
o
u
t
h

1
5
2

s
e
l
e
c
t
_
s
o
u
t
h
_
i

<
=

s
o
u
r
c
e
_
i
p
;

1
5
3

s
_
e
x
p

<
=

i
p
_
i
;

1
5
4

1
5
5

-
-
E
a
s
t

1
5
6

s
e
l
e
c
t
_
e
a
s
t
_
i

<
=

s
o
u
r
c
e
_
n
o
r
t
h
;

1
5
7

e
_
e
x
p

<
=

n
o
r
t
h
_
i
;

1
5
8

1
5
9

-
-
W
e
s
t

1
6
0

s
e
l
e
c
t
_
w
e
s
t
_
i

<
=

s
o
u
r
c
e
_
s
o
u
t
h
;

1
6
1

w
_
e
x
p

<
=

s
o
u
t
h
_
i
;

1
6
2

1
6
3

-
-
I
P

1
6
4

s
e
l
e
c
t
_
i
p
_
i

<
=

s
o
u
r
c
e
_
e
a
s
t
;

1
6
5

i
_
e
x
p

<
=

e
a
s
t
_
i
;

1
6
6

1
6
7

w
h
e
n

"
0
0
1
0
"

=
>

-
-

F
r
o
m

e
a
s
t

1
6
8

n
e
x
t
_
s
t
a
t
e

<
=

"
0
0
1
1
"
;

1
6
9

-
-
N
o
C

s
i
g
n
a
l
s

1
7
0

-
-
N
o
r
t
h

1
7
1

s
e
l
e
c
t
_
n
o
r
t
h
_
i

<
=

s
o
u
r
c
e
_
e
a
s
t
;

1
7
2

n
_
e
x
p

<
=

e
a
s
t
_
i
;

1
7
3

1
7
4

-
-
S
o
u
t
h

1
7
5

s
e
l
e
c
t
_
s
o
u
t
h
_
i

<
=

s
o
u
r
c
e
_
w
e
s
t
;

1
7
6

s
_
e
x
p

<
=

w
e
s
t
_
i
;

1
7
7

1
7
8

-
-
E
a
s
t
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1
7
9

s
e
l
e
c
t
_
e
a
s
t
_
i

<
=

s
o
u
r
c
e
_
i
p
;

1
8
0

e
_
e
x
p

<
=

i
p
_
i
;

1
8
1

1
8
2

-
-
W
e
s
t

1
8
3

s
e
l
e
c
t
_
w
e
s
t
_
i

<
=

s
o
u
r
c
e
_
n
o
r
t
h
;

1
8
4

w
_
e
x
p

<
=

n
o
r
t
h
_
i
;

1
8
5

1
8
6

-
-
I
P

1
8
7

s
e
l
e
c
t
_
i
p
_
i

<
=

s
o
u
r
c
e
_
s
o
u
t
h
;

1
8
8

i
_
e
x
p

<
=

s
o
u
t
h
_
i
;

1
8
9

1
9
0

w
h
e
n

"
0
0
1
1
"

=
>

-
-

F
r
o
m

w
e
s
t

1
9
1

n
e
x
t
_
s
t
a
t
e

<
=

"
0
1
0
0
"
;

1
9
2

-
-
N
o
C

s
i
g
n
a
l
s

1
9
3

-
-
N
o
r
t
h

1
9
4

s
e
l
e
c
t
_
n
o
r
t
h
_
i

<
=

s
o
u
r
c
e
_
s
o
u
t
h
;

1
9
5

n
_
e
x
p

<
=

s
o
u
t
h
_
i
;

1
9
6

1
9
7

-
-
S
o
u
t
h

1
9
8

s
e
l
e
c
t
_
s
o
u
t
h
_
i

<
=

s
o
u
r
c
e
_
e
a
s
t
;

1
9
9

s
_
e
x
p

<
=

e
a
s
t
_
i
;

2
0
0

2
0
1

-
-
E
a
s
t

2
0
2

s
e
l
e
c
t
_
e
a
s
t
_
i

<
=

s
o
u
r
c
e
_
w
e
s
t
;

2
0
3

e
_
e
x
p

<
=

w
e
s
t
_
i
;

2
0
4

2
0
5

-
-
W
e
s
t

2
0
6

s
e
l
e
c
t
_
w
e
s
t
_
i

<
=

s
o
u
r
c
e
_
i
p
;

2
0
7

w
_
e
x
p

<
=

i
p
_
i
;

2
0
8

2
0
9

-
-
I
P

2
1
0

s
e
l
e
c
t
_
i
p
_
i

<
=

s
o
u
r
c
e
_
n
o
r
t
h
;

2
1
1

i
_
e
x
p

<
=

n
o
r
t
h
_
i
;

2
1
2

2
1
3

w
h
e
n

o
t
h
e
r
s

=
>

2
1
4

n
e
x
t
_
s
t
a
t
e

<
=

"
0
0
0
0
"
;
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2
1
5

e
n
d

c
a
s
e
;

2
1
6

e
n
d

p
r
o
c
e
s
s

t
e
s
t
;

2
1
7

2
1
8

2
1
9

m
u
x

:
n
o
c
_
r
o
u
t
e
r
_
m
u
x

2
2
0

p
o
r
t

m
a
p
(

2
2
1

-
-
I
/
O

p
o
r
t
s

2
2
2

c
l
k
_
i

=
>

c
l
k
,

2
2
3

r
s
t
_
i

=
>

r
s
t
,

2
2
4

-
-

S
o
u
r
c
e

s
e
l
e
c
t
o
r

2
2
5

s
e
l
e
c
t
_
n
o
r
t
h
_
i

=
>

s
e
l
e
c
t
_
n
o
r
t
h
_
i
,

2
2
6

s
e
l
e
c
t
_
s
o
u
t
h
_
i

=
>

s
e
l
e
c
t
_
s
o
u
t
h
_
i
,

2
2
7

s
e
l
e
c
t
_
e
a
s
t
_
i

=
>

s
e
l
e
c
t
_
e
a
s
t
_
i
,

2
2
8

s
e
l
e
c
t
_
w
e
s
t
_
i

=
>

s
e
l
e
c
t
_
w
e
s
t
_
i
,

2
2
9

s
e
l
e
c
t
_
i
p
_
i

=
>

s
e
l
e
c
t
_
i
p
_
i
,

2
3
0

2
3
1

-
-
d
a
t
a

i
n

2
3
2

n
o
r
t
h
_
i

=
>

n
o
r
t
h
_
i
,

2
3
3

s
o
u
t
h
_
i

=
>

s
o
u
t
h
_
i
,

2
3
4

e
a
s
t
_
i

=
>

e
a
s
t
_
i
,

2
3
5

w
e
s
t
_
i

=
>

w
e
s
t
_
i
,

2
3
6

i
p
_
i

=
>

i
p
_
i
,

2
3
7

2
3
8

-
-
d
a
t
a

o
u
t

2
3
9

n
o
r
t
h
_
o

=
>

n
o
r
t
h
_
o
,

2
4
0

s
o
u
t
h
_
o

=
>

s
o
u
t
h
_
o
,

2
4
1

e
a
s
t
_
o

=
>

e
a
s
t
_
o
,

2
4
2

w
e
s
t
_
o

=
>

w
e
s
t
_
o
,

2
4
3

i
p
_
o

=
>

i
p
_
o

2
4
4

2
4
5

)
;

2
4
6

2
4
7

n
o
r
t
h
_
i

<
=

C
O
N
V
_
S
T
D
_
L
O
G
I
C
_
V
E
C
T
O
R
(
0
,

N
O
C
_
D
A
T
A
_
W
I
D
T
H
)
;

2
4
8

s
o
u
t
h
_
i

<
=

C
O
N
V
_
S
T
D
_
L
O
G
I
C
_
V
E
C
T
O
R
(
1
,

N
O
C
_
D
A
T
A
_
W
I
D
T
H
)
;

2
4
9

e
a
s
t
_
i

<
=

C
O
N
V
_
S
T
D
_
L
O
G
I
C
_
V
E
C
T
O
R
(
2
,

N
O
C
_
D
A
T
A
_
W
I
D
T
H
)
;

2
5
0

w
e
s
t
_
i
(
N
O
C
_
D
A
T
A
_
W
I
D
T
H
-
1
1

d
o
w
n
t
o

0
)

<
=

C
O
N
V
_
S
T
D
_
L
O
G
I
C
_
V
E
C
T
O
R
(
3
,

N
O
C
_
D
A
T
A
_
W
I
D
T
H
-
1
0
)
;
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2
5
1

i
p
_
i

<
=

C
O
N
V
_
S
T
D
_
L
O
G
I
C
_
V
E
C
T
O
R
(
4
,

N
O
C
_
D
A
T
A
_
W
I
D
T
H
)
;

2
5
2

2
5
3

w
e
s
t
_
i
(
N
O
C
_
D
A
T
A
_
W
I
D
T
H
-
1

d
o
w
n
t
o

N
O
C
_
D
A
T
A
_
W
I
D
T
H
-
1
1
)

<
=

"
0
0
1
0
0
1
0
0
0
1
0
"
;

2
5
4

2
5
5

2
5
6

e
n
d

b
e
h
a
v
;
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A

.2
.9

ro
u
te

r
tb

.v
h
d

1
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

2
-
-

3
-
-

R
o
u
t
e
r
r

t
e
s
t

b
e
n
c
h

4
-
-

E
d
i
t
o
r
:

N
i
k
o
l
a
j

T
ø
r
r
i
n
g

-
s
0
4
2
5
0
5

5
-
-

V
e
r
s
i
o
n
:

1
.
0

6
-
-

D
a
t
a

l
a
s
t

m
o
d
i
f
i
e
d
:

1
1
/
5
-
2
0
0
7

7
-
-

8
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

9
-
-

1
0

-
-

V
e
r
s
i
o
n

H
i
s
t
o
r
y

1
1

-
-

1
2

-
-

v
1
.
0
:

F
i
r
s
t

w
o
r
k
i
n
g

v
e
r
s
i
o
n

1
3

-
-

1
4

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

1
5

1
6

l
i
b
r
a
r
y

I
E
E
E
;

1
7

u
s
e

I
E
E
E
.
s
t
d
_
l
o
g
i
c
_
1
1
6
4
.
A
L
L
;

1
8

u
s
e

I
E
E
E
.
s
t
d
_
l
o
g
i
c
_
a
r
i
t
h
.
A
L
L
;

1
9

u
s
e

w
o
r
k
.
t
y
p
e
s
.
a
l
l
;

2
0

2
1

e
n
t
i
t
y

r
o
u
t
e
r
_
t
b

i
s

2
2

2
3

e
n
d

r
o
u
t
e
r
_
t
b
;

2
4

2
5

a
r
c
h
i
t
e
c
t
u
r
e

b
e
h
a
v

o
f

r
o
u
t
e
r
_
t
b

i
s

2
6

2
7

c
o
m
p
o
n
e
n
t

n
o
c
_
r
o
u
t
e
r

2
8

p
o
r
t
(

2
9

-
-
I
/
O

p
o
r
t
s

3
0

c
l
k
_
i

:
i
n

b
i
t
_
t
;

3
1

r
s
t
_
i

:
i
n

b
i
t
_
t
;

3
2

3
3

-
-
N
o
C

s
i
g
n
a
l
s

3
4

-
-
N
o
r
t
h
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3
5

n
o
c
_
n
_
i

:
i
n

n
o
c
_
d
a
t
a
;

3
6

n
o
c
_
n
_
o

:
o
u
t

n
o
c
_
d
a
t
a
;

3
7

3
8

-
-
S
o
u
t
h

3
9

n
o
c
_
s
_
i

:
i
n

n
o
c
_
d
a
t
a
;

4
0

n
o
c
_
s
_
o

:
o
u
t

n
o
c
_
d
a
t
a
;

4
1

4
2

-
-
E
a
s
t

4
3

n
o
c
_
e
_
i

:
i
n

n
o
c
_
d
a
t
a
;

4
4

n
o
c
_
e
_
o

:
o
u
t

n
o
c
_
d
a
t
a
;

4
5

4
6

-
-
W
e
s
t

4
7

n
o
c
_
w
_
i

:
i
n

n
o
c
_
d
a
t
a
;

4
8

n
o
c
_
w
_
o

:
o
u
t

n
o
c
_
d
a
t
a
;

4
9

5
0

-
-
I
P

5
1

i
p
_
i

:
i
n

n
o
c
_
d
a
t
a
;

5
2

i
p
_
o

:
o
u
t

n
o
c
_
d
a
t
a

5
3

)
;

5
4

e
n
d

c
o
m
p
o
n
e
n
t
;

5
5

5
6

5
7

S
I
G
N
A
L

c
l
k

:
b
i
t
_
t
;

5
8

S
I
G
N
A
L

r
s
t

:
b
i
t
_
t
;

5
9

6
0

-
-
N
o
C

s
i
g
n
a
l
s

6
1

-
-
N
o
r
t
h

6
2

S
I
G
N
A
L

n
o
c
_
n
_
i

:
n
o
c
_
d
a
t
a
;

6
3

S
I
G
N
A
L

n
o
c
_
n
_
o

:
n
o
c
_
d
a
t
a
;

6
4

6
5

-
-
S
o
u
t
h

6
6

S
I
G
N
A
L

n
o
c
_
s
_
i

:
n
o
c
_
d
a
t
a
;

6
7

S
I
G
N
A
L

n
o
c
_
s
_
o

:
n
o
c
_
d
a
t
a
;

6
8

6
9

-
-
E
a
s
t

7
0

S
I
G
N
A
L

n
o
c
_
e
_
i

:
n
o
c
_
d
a
t
a
;
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7
1

S
I
G
N
A
L

n
o
c
_
e
_
o

:
n
o
c
_
d
a
t
a
;

7
2

7
3

-
-
W
e
s
t

7
4

S
I
G
N
A
L

n
o
c
_
w
_
i

:
n
o
c
_
d
a
t
a
;

7
5

S
I
G
N
A
L

n
o
c
_
w
_
o

:
n
o
c
_
d
a
t
a
;

7
6

7
7

-
-
I
P

7
8

S
I
G
N
A
L

i
p
_
i

:
n
o
c
_
d
a
t
a
;

7
9

S
I
G
N
A
L

i
p
_
o

:
n
o
c
_
d
a
t
a
;

8
0

8
1

S
I
G
N
A
L

s
t
a
t
e

:
s
t
d
_
l
o
g
i
c
_
v
e
c
t
o
r
(
3

d
o
w
n
t
o

0
)
;

8
2

S
I
G
N
A
L

n
e
x
t
_
s
t
a
t
e

:
s
t
d
_
l
o
g
i
c
_
v
e
c
t
o
r
(
3

d
o
w
n
t
o

0
)
;

8
3

8
4

-
-
E
x
p
e
c
t

8
5

S
I
G
N
A
L

n
_
e
x
p

:
n
o
c
_
d
a
t
a
;

8
6

S
I
G
N
A
L

s
_
e
x
p

:
n
o
c
_
d
a
t
a
;

8
7

S
I
G
N
A
L

e
_
e
x
p

:
n
o
c
_
d
a
t
a
;

8
8

S
I
G
N
A
L

w
_
e
x
p

:
n
o
c
_
d
a
t
a
;

8
9

S
I
G
N
A
L

i
_
e
x
p

:
n
o
c
_
d
a
t
a
;

9
0

9
1

S
I
G
N
A
L

a
l
m
o
s
t
1

:
s
t
d
_
l
o
g
i
c
_
v
e
c
t
o
r
(
N
O
C
_
D
A
T
A
_
W
I
D
T
H
-
3

d
o
w
n
t
o

0
)
;

9
2

S
I
G
N
A
L

a
l
m
o
s
t
2

:
s
t
d
_
l
o
g
i
c
_
v
e
c
t
o
r
(
N
O
C
_
D
A
T
A
_
W
I
D
T
H
-
3

d
o
w
n
t
o

0
)
;

9
3

S
I
G
N
A
L

a
l
m
o
s
t
3

:
s
t
d
_
l
o
g
i
c
_
v
e
c
t
o
r
(
N
O
C
_
D
A
T
A
_
W
I
D
T
H
-
3

d
o
w
n
t
o

0
)
;

9
4

S
I
G
N
A
L

a
l
m
o
s
t
4

:
s
t
d
_
l
o
g
i
c
_
v
e
c
t
o
r
(
N
O
C
_
D
A
T
A
_
W
I
D
T
H
-
3

d
o
w
n
t
o

0
)
;

9
5

S
I
G
N
A
L

a
l
m
o
s
t
5

:
s
t
d
_
l
o
g
i
c
_
v
e
c
t
o
r
(
N
O
C
_
D
A
T
A
_
W
I
D
T
H
-
3

d
o
w
n
t
o

0
)
;

9
6

9
7

b
e
g
i
n

9
8

a
l
m
o
s
t
1

<
=

C
O
N
V
_
S
T
D
_
L
O
G
I
C
_
V
E
C
T
O
R
(
1
,

N
O
C
_
D
A
T
A
_
W
I
D
T
H
-
2
)
;

9
9

a
l
m
o
s
t
2

<
=

C
O
N
V
_
S
T
D
_
L
O
G
I
C
_
V
E
C
T
O
R
(
2
,

N
O
C
_
D
A
T
A
_
W
I
D
T
H
-
2
)
;

1
0
0

a
l
m
o
s
t
3

<
=

C
O
N
V
_
S
T
D
_
L
O
G
I
C
_
V
E
C
T
O
R
(
3
,

N
O
C
_
D
A
T
A
_
W
I
D
T
H
-
2
)
;

1
0
1

a
l
m
o
s
t
4

<
=

C
O
N
V
_
S
T
D
_
L
O
G
I
C
_
V
E
C
T
O
R
(
4
,

N
O
C
_
D
A
T
A
_
W
I
D
T
H
-
2
)
;

1
0
2

a
l
m
o
s
t
5

<
=

C
O
N
V
_
S
T
D
_
L
O
G
I
C
_
V
E
C
T
O
R
(
5
,

N
O
C
_
D
A
T
A
_
W
I
D
T
H
-
2
)
;

1
0
3

1
0
4

c
l
o
c
k
:

p
r
o
c
e
s
s

1
0
5

b
e
g
i
n

-
-

p
r
o
c
e
s
s

c
l
o
c
k

1
0
6

c
l
k

<
=

’
0
’
;
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1
0
7

w
a
i
t

f
o
r

5
n
s
;

1
0
8

c
l
k

<
=

’
1
’
;

1
0
9

w
a
i
t

f
o
r

5
n
s
;

1
1
0

e
n
d

p
r
o
c
e
s
s

c
l
o
c
k
;

1
1
1

1
1
2

p
r
o
c
e
s
s

1
1
3

b
e
g
i
n

-
-

p
r
o
c
e
s
s

1
1
4

r
s
t

<
=

’
0
’
;

1
1
5

w
a
i
t

f
o
r

1
2

n
s
;

1
1
6

r
s
t

<
=

’
1
’
;

1
1
7

w
a
i
t
;

1
1
8

e
n
d

p
r
o
c
e
s
s
;

1
1
9

1
2
0

n
e
x
t
_
s
t
a
t
e
_
r
e
g
i
s
t
e
r

:
p
r
o
c
e
s
s
(
c
l
k
,

r
s
t
)

1
2
1

b
e
g
i
n

1
2
2

i
f

r
s
t

=
’
0
’

t
h
e
n

-
-

a
s
y
n
c
h
r
o
n
o
u
s

r
e
s
e
t

(
a
c
t
i
v
e

l
o
w
=

1
2
3

s
t
a
t
e

<
=

"
0
0
0
0
"
;

1
2
4

e
l
s
i
f

c
l
k
’
e
v
e
n
t

a
n
d

c
l
k

=
’
1
’

t
h
e
n

1
2
5

s
t
a
t
e

<
=

n
e
x
t
_
s
t
a
t
e
;

1
2
6

e
n
d

i
f
;

1
2
7

e
n
d

p
r
o
c
e
s
s

n
e
x
t
_
s
t
a
t
e
_
r
e
g
i
s
t
e
r
;

1
2
8

1
2
9

t
e
s
t

:
p
r
o
c
e
s
s
(
s
t
a
t
e
)

1
3
0

b
e
g
i
n

1
3
1

c
a
s
e
(
s
t
a
t
e
)

i
s

1
3
2

w
h
e
n

"
0
0
0
0
"

=
>

-
-
A
l
l

n
o
r
t
h

1
3
3

n
e
x
t
_
s
t
a
t
e

<
=

"
0
0
0
1
"
;

1
3
4

-
-
N
o
C

s
i
g
n
a
l
s

1
3
5

-
-
N
o
r
t
h

1
3
6

n
o
c
_
n
_
i

<
=

d
e
s
t
_
n
o
r
t
h

&
a
l
m
o
s
t
1
;

1
3
7

-
-

n
_
e
x
p

<
=

"
1
1
1
"
;

1
3
8

-
-
S
o
u
t
h

1
3
9

n
o
c
_
s
_
i

<
=

d
e
s
t
_
n
o
r
t
h

&
a
l
m
o
s
t
2
;

1
4
0

-
-

s
_
e
x
p

<
=

s
o
u
r
c
e
_
n
o
n
e
;

1
4
1

-
-
E
a
s
t

1
4
2

n
o
c
_
e
_
i

<
=

d
e
s
t
_
n
o
r
t
h

&
a
l
m
o
s
t
3
;
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1
4
3

-
-

e
_
e
x
p

<
=

s
o
u
r
c
e
_
n
o
n
e
;

1
4
4

-
-
W
e
s
t

1
4
5

n
o
c
_
w
_
i

<
=

d
e
s
t
_
n
o
r
t
h

&
a
l
m
o
s
t
4
;

1
4
6

-
-

w
_
e
x
p

<
=

s
o
u
r
c
e
_
n
o
n
e
;

1
4
7

-
-
I
P

1
4
8

i
p
_
i

<
=

d
e
s
t
_
n
o
r
t
h

&
a
l
m
o
s
t
5
;

1
4
9

-
-

i
_
e
x
p

<
=

s
o
u
r
c
e
_
n
o
r
t
h
;

1
5
0

w
h
e
n

"
0
0
0
1
"

=
>

-
-

T
w
o

a
n
d

t
w
o

1
5
1

n
e
x
t
_
s
t
a
t
e

<
=

"
0
0
1
0
"
;

1
5
2

-
-
N
o
C

s
i
g
n
a
l
s

1
5
3

-
-
N
o
r
t
h

1
5
4

n
o
c
_
n
_
i

<
=

d
e
s
t
_
w
e
s
t

&
a
l
m
o
s
t
1
;

1
5
5

-
-

n
_
e
x
p

<
=

"
1
1
1
"
;

1
5
6

-
-
S
o
u
t
h

1
5
7

n
o
c
_
s
_
i

<
=

d
e
s
t
_
n
o
r
t
h

&
a
l
m
o
s
t
2
;

1
5
8

-
-

s
_
e
x
p

<
=

s
o
u
r
c
e
_
n
o
n
e
;

1
5
9

-
-
E
a
s
t

1
6
0

n
o
c
_
e
_
i

<
=

d
e
s
t
_
n
o
r
t
h

&
a
l
m
o
s
t
3
;

1
6
1

-
-

e
_
e
x
p

<
=

s
o
u
r
c
e
_
n
o
n
e
;

1
6
2

-
-
W
e
s
t

1
6
3

n
o
c
_
w
_
i

<
=

d
e
s
t
_
n
o
r
t
h

&
a
l
m
o
s
t
4
;

1
6
4

-
-

w
_
e
x
p

<
=

s
o
u
r
c
e
_
n
o
n
e
;

1
6
5

-
-
I
P

1
6
6

i
p
_
i

<
=

d
e
s
t
_
n
o
r
t
h

&
a
l
m
o
s
t
5
;

1
6
7

-
-

i
_
e
x
p

<
=

s
o
u
r
c
e
_
n
o
r
t
h
;

1
6
8

w
h
e
n

"
0
0
1
0
"

=
>

-
-

T
w
o

a
n
d

t
w
o

1
6
9

n
e
x
t
_
s
t
a
t
e

<
=

"
0
0
1
1
"
;

1
7
0

-
-
N
o
C

s
i
g
n
a
l
s

1
7
1

-
-
N
o
r
t
h

1
7
2

n
o
c
_
n
_
i

<
=

d
e
s
t
_
w
e
s
t

&
a
l
m
o
s
t
1
;

1
7
3

-
-

n
_
e
x
p

<
=

"
1
1
1
"
;

1
7
4

-
-
S
o
u
t
h

1
7
5

n
o
c
_
s
_
i

<
=

d
e
s
t
_
n
o
r
t
h

&
a
l
m
o
s
t
2
;

1
7
6

-
-

s
_
e
x
p

<
=

s
o
u
r
c
e
_
n
o
n
e
;

1
7
7

-
-
E
a
s
t

1
7
8

n
o
c
_
e
_
i

<
=

d
e
s
t
_
n
o
r
t
h

&
a
l
m
o
s
t
3
;
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1
7
9

-
-

e
_
e
x
p

<
=

s
o
u
r
c
e
_
n
o
n
e

&
a
l
m
o
s
t
;

1
8
0

-
-
W
e
s
t

1
8
1

n
o
c
_
w
_
i

<
=

d
e
s
t
_
n
o
r
t
h

&
a
l
m
o
s
t
4
;

1
8
2

-
-

w
_
e
x
p

<
=

s
o
u
r
c
e
_
n
o
n
e

&
a
l
m
o
s
t
;

1
8
3

-
-
I
P

1
8
4

i
p
_
i

<
=

d
e
s
t
_
n
o
r
t
h

&
a
l
m
o
s
t
5
;

1
8
5

-
-

i
_
e
x
p

<
=

s
o
u
r
c
e
_
n
o
r
t
h

&
a
l
m
o
s
t
;

1
8
6

w
h
e
n

"
0
0
1
1
"

=
>

-
-

T
w
o

a
n
d

t
w
o

1
8
7

n
e
x
t
_
s
t
a
t
e

<
=

"
0
1
0
0
"
;

1
8
8

-
-
N
o
C

s
i
g
n
a
l
s

1
8
9

-
-
N
o
r
t
h

1
9
0

n
o
c
_
n
_
i

<
=

d
e
s
t
_
n
o
r
t
h

&
a
l
m
o
s
t
1
;

1
9
1

-
-

n
_
e
x
p

<
=

"
1
1
1
"
;

1
9
2

-
-
S
o
u
t
h

1
9
3

n
o
c
_
s
_
i

<
=

d
e
s
t
_
n
o
r
t
h

&
a
l
m
o
s
t
2
;

1
9
4

-
-

s
_
e
x
p

<
=

s
o
u
r
c
e
_
n
o
n
e
;

1
9
5

-
-
E
a
s
t

1
9
6

n
o
c
_
e
_
i

<
=

d
e
s
t
_
n
o
r
t
h

&
a
l
m
o
s
t
3
;

1
9
7

-
-

e
_
e
x
p

<
=

s
o
u
r
c
e
_
n
o
n
e
;

1
9
8

-
-
W
e
s
t

1
9
9

n
o
c
_
w
_
i

<
=

d
e
s
t
_
n
o
r
t
h

&
a
l
m
o
s
t
4
;

2
0
0

-
-

w
_
e
x
p

<
=

s
o
u
r
c
e
_
n
o
n
e
;

2
0
1

-
-
I
P

2
0
2

i
p
_
i

<
=

d
e
s
t
_
n
o
r
t
h

&
a
l
m
o
s
t
5
;

2
0
3

-
-

i
_
e
x
p

<
=

s
o
u
r
c
e
_
n
o
r
t
h
;

2
0
4

w
h
e
n

"
0
1
0
0
"

=
>

-
-

T
w
o

a
n
d

t
w
o

2
0
5

n
e
x
t
_
s
t
a
t
e

<
=

"
0
1
0
1
"
;

2
0
6

-
-
N
o
C

s
i
g
n
a
l
s

2
0
7

-
-
N
o
r
t
h

2
0
8

n
o
c
_
n
_
i

<
=

d
e
s
t
_
w
e
s
t

&
a
l
m
o
s
t
1
;

2
0
9

-
-

n
_
e
x
p

<
=

"
1
1
1
"
;

2
1
0

-
-
S
o
u
t
h

2
1
1

n
o
c
_
s
_
i

<
=

d
e
s
t
_
n
o
r
t
h

&
a
l
m
o
s
t
2
;

2
1
2

-
-

s
_
e
x
p

<
=

s
o
u
r
c
e
_
n
o
n
e
;

2
1
3

-
-
E
a
s
t

2
1
4

n
o
c
_
e
_
i

<
=

d
e
s
t
_
n
o
r
t
h

&
a
l
m
o
s
t
3
;
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2
1
5

-
-

e
_
e
x
p

<
=

s
o
u
r
c
e
_
n
o
n
e
;

2
1
6

-
-
W
e
s
t

2
1
7

n
o
c
_
w
_
i

<
=

d
e
s
t
_
n
o
r
t
h

&
a
l
m
o
s
t
4
;

2
1
8

-
-

w
_
e
x
p

<
=

s
o
u
r
c
e
_
n
o
n
e
;

2
1
9

-
-
I
P

2
2
0

i
p
_
i

<
=

d
e
s
t
_
n
o
r
t
h

&
a
l
m
o
s
t
5
;

2
2
1

-
-

i
_
e
x
p

<
=

s
o
u
r
c
e
_
n
o
r
t
h
;

2
2
2

w
h
e
n

o
t
h
e
r
s

=
>

2
2
3

n
e
x
t
_
s
t
a
t
e

<
=

"
0
0
0
0
"
;

2
2
4

e
n
d

c
a
s
e
;

2
2
5

e
n
d

p
r
o
c
e
s
s

t
e
s
t
;

2
2
6

2
2
7

2
2
8

r
o
u
t
e
r

:
n
o
c
_
r
o
u
t
e
r

2
2
9

p
o
r
t

m
a
p
(

2
3
0

-
-
I
/
O

p
o
r
t
s

2
3
1

c
l
k
_
i

=
>

c
l
k
,

2
3
2

r
s
t
_
i

=
>

r
s
t
,

2
3
3

2
3
4

-
-
N
o
C

s
i
g
n
a
l
s

2
3
5

-
-
N
o
r
t
h

2
3
6

n
o
c
_
n
_
i

=
>

n
o
c
_
n
_
i
,

2
3
7

n
o
c
_
n
_
o

=
>

n
o
c
_
n
_
o
,

2
3
8

-
-
S
o
u
t
h

2
3
9

n
o
c
_
s
_
i

=
>

n
o
c
_
s
_
i
,

2
4
0

n
o
c
_
s
_
o

=
>

n
o
c
_
s
_
o
,

2
4
1

2
4
2

-
-
E
a
s
t

2
4
3

n
o
c
_
e
_
i

=
>

n
o
c
_
e
_
i
,

2
4
4

n
o
c
_
e
_
o

=
>

n
o
c
_
e
_
o
,

2
4
5

2
4
6

-
-
W
e
s
t

2
4
7

n
o
c
_
w
_
i

=
>

n
o
c
_
w
_
i
,

2
4
8

n
o
c
_
w
_
o

=
>

n
o
c
_
w
_
o
,

2
4
9

2
5
0

-
-
I
P
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2
5
1

i
p
_
i

=
>

i
p
_
i
,

2
5
2

i
p
_
o

=
>

i
p
_
o

2
5
3

2
5
4

)
;

2
5
5

2
5
6

2
5
7

e
n
d

b
e
h
a
v
;
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A

.3
S

in
g
e
l

p
ro

ce
ss

o
r

a
rc

h
it

e
ct

u
re

s

A
.3

.1
so

c.
v
h
d

1
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

2
-
-

3
-
-

S
o
C

d
e
s
i
g
n

f
o
r

m
u
l
t
i
p
r
o
c
e
s
s
o
r

4
-
-

E
d
i
t
o
r
:

N
i
k
o
l
a
j

T
ø
r
r
i
n
g

-
s
0
4
2
5
0
5

5
-
-

V
e
r
s
i
o
n
:

1
.
3

6
-
-

D
a
t
a

l
a
s
t

m
o
d
i
f
i
e
d
:

2
/
4
-
2
0
0
7

7
-
-

8
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

9
-
-

1
0

-
-

V
e
r
s
i
o
n

H
i
s
t
o
r
y

1
1

-
-

1
2

-
-

v
1
.
0
:

F
i
r
s
t

w
o
r
k
i
n
g

v
e
r
s
i
o
n

1
3

-
-

v
1
.
1
:

I
n
c
l
u
d
e
d

U
A
R
T

1
4

-
-

v
1
.
2
:

F
i
x
e
d

r
u
n
n
i
n
g

b
i
t
,

f
i
x
e
d

r
e
s
e
t

p
r
o
b
l
e
m

1
5

-
-

v
1
.
3
:

F
i
x
e
d

p
r
o
b
l
e
m

w
i
t
h

d
a
t
a
_
s
l
a
v
e

n
o
t

u
p
d
a
t
i
n
g

c
o
r
r
e
c
t

1
6

-
-

1
7

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

1
8

1
9

l
i
b
r
a
r
y

I
E
E
E
;

2
0

u
s
e

I
E
E
E
.
s
t
d
_
l
o
g
i
c
_
1
1
6
4
.
A
L
L
;

2
1

u
s
e

I
E
E
E
.
s
t
d
_
l
o
g
i
c
_
a
r
i
t
h
.
A
L
L
;

2
2

u
s
e

w
o
r
k
.
t
y
p
e
s
.
a
l
l
;

2
3

l
i
b
r
a
r
y

U
N
I
S
I
M
;

2
4

u
s
e

U
N
I
S
I
M
.
a
l
l
;

2
5

2
6

e
n
t
i
t
y

s
o
c

i
s

2
7

2
8

p
o
r
t

(

2
9

c
l
k
_
i

:
i
n

s
t
d
_
l
o
g
i
c
;

3
0

r
s
t
_
i

:
i
n

s
t
d
_
l
o
g
i
c
;
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3
1

t
x

:
o
u
t

s
t
d
_
l
o
g
i
c
;

3
2

r
x

:
i
n

s
t
d
_
l
o
g
i
c
;

3
3

r
u
n
n
i
n
g

:
o
u
t

s
t
d
_
l
o
g
i
c
)
;

3
4

3
5

e
n
d

s
o
c
;

3
6

3
7

a
r
c
h
i
t
e
c
t
u
r
e

s
t
r
u
c

o
f

s
o
c

i
s

3
8

3
9

c
o
m
p
o
n
e
n
t

o
r
1
2
0
0
_
t
o
p

4
0

g
e
n
e
r
i
c
(

4
1

d
w

:
i
n
t
e
g
e
r

:
=

3
2
;

4
2

a
w

:
i
n
t
e
g
e
r

:
=

3
2
;

4
3

p
p
i
c
_
i
n
t
s

:
i
n
t
e
g
e
r

:
=

2
0

4
4

)
;

4
5

p
o
r
t
(

4
6

c
l
k
_
i

:
i
n

s
t
d
_
l
o
g
i
c
;

4
7

r
s
t
_
i

:
i
n

s
t
d
_
l
o
g
i
c
;

4
8

p
i
c
_
i
n
t
s
_
i

:
i
n

s
t
d
_
l
o
g
i
c
_
v
e
c
t
o
r
(
p
p
i
c
_
i
n
t
s
-
1

d
o
w
n
t
o

0
)
;

4
9

c
l
m
o
d
e
_
i

:
i
n

s
t
d
_
l
o
g
i
c
_
v
e
c
t
o
r
(
1

d
o
w
n
t
o

0
)
;

5
0

5
1

-
-

I
n
s
t
r
u
c
t
i
o
n

W
I
S
H
B
O
N
E

i
n
t
e
r
f
a
c
e

5
2

i
w
b
_
c
l
k
_
i

:
i
n

s
t
d
_
l
o
g
i
c
;

5
3

i
w
b
_
r
s
t
_
i

:
i
n

s
t
d
_
l
o
g
i
c
;

5
4

i
w
b
_
a
c
k
_
i

:
i
n

s
t
d
_
l
o
g
i
c
;

5
5

i
w
b
_
e
r
r
_
i

:
i
n

s
t
d
_
l
o
g
i
c
;

5
6

i
w
b
_
r
t
y
_
i

:
i
n

s
t
d
_
l
o
g
i
c
;

5
7

i
w
b
_
d
a
t
_
i

:
i
n

s
t
d
_
l
o
g
i
c
_
v
e
c
t
o
r
(
3
1

d
o
w
n
t
o

0
)
;

5
8

i
w
b
_
c
y
c
_
o

:
o
u
t

s
t
d
_
l
o
g
i
c
;

5
9

i
w
b
_
a
d
r
_
o

:
o
u
t

s
t
d
_
l
o
g
i
c
_
v
e
c
t
o
r
(
3
1

d
o
w
n
t
o

0
)
;

6
0

i
w
b
_
s
t
b
_
o

:
o
u
t

s
t
d
_
l
o
g
i
c
;

6
1

i
w
b
_
w
e
_
o

:
o
u
t

s
t
d
_
l
o
g
i
c
;

6
2

i
w
b
_
s
e
l
_
o

:
o
u
t

s
t
d
_
l
o
g
i
c
_
v
e
c
t
o
r
(
3

d
o
w
n
t
o

0
)
;

6
3

i
w
b
_
d
a
t
_
o

:
o
u
t

s
t
d
_
l
o
g
i
c
_
v
e
c
t
o
r
(
3
1

d
o
w
n
t
o

0
)
;

6
4

i
w
b
_
c
a
b
_
o

:
o
u
t

s
t
d
_
l
o
g
i
c
;

6
5

6
6

-
-

D
a
t
a

W
I
S
H
B
O
N
E

i
n
t
e
r
f
a
c
e
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6
7

d
w
b
_
c
l
k
_
i

:
i
n

s
t
d
_
l
o
g
i
c
;

6
8

d
w
b
_
r
s
t
_
i

:
i
n

s
t
d
_
l
o
g
i
c
;

6
9

d
w
b
_
a
c
k
_
i

:
i
n

s
t
d
_
l
o
g
i
c
;

7
0

d
w
b
_
e
r
r
_
i

:
i
n

s
t
d
_
l
o
g
i
c
;

7
1

d
w
b
_
r
t
y
_
i

:
i
n

s
t
d
_
l
o
g
i
c
;

7
2

d
w
b
_
d
a
t
_
i

:
i
n

s
t
d
_
l
o
g
i
c
_
v
e
c
t
o
r
(
3
1

d
o
w
n
t
o

0
)
;

7
3

d
w
b
_
c
y
c
_
o

:
o
u
t

s
t
d
_
l
o
g
i
c
;

7
4

d
w
b
_
a
d
r
_
o

:
o
u
t

s
t
d
_
l
o
g
i
c
_
v
e
c
t
o
r
(
3
1

d
o
w
n
t
o

0
)
;

7
5

d
w
b
_
s
t
b
_
o

:
o
u
t

s
t
d
_
l
o
g
i
c
;

7
6

d
w
b
_
w
e
_
o

:
o
u
t

s
t
d
_
l
o
g
i
c
;

7
7

d
w
b
_
s
e
l
_
o

:
o
u
t

s
t
d
_
l
o
g
i
c
_
v
e
c
t
o
r
(
3

d
o
w
n
t
o

0
)
;

7
8

d
w
b
_
d
a
t
_
o

:
o
u
t

s
t
d
_
l
o
g
i
c
_
v
e
c
t
o
r
(
3
1

d
o
w
n
t
o

0
)
;

7
9

d
w
b
_
c
a
b
_
o

:
o
u
t

s
t
d
_
l
o
g
i
c
;

8
0

8
1

-
-

D
e
b
u
g

i
n
t
e
r
f
a
c
e

8
2

d
b
g
_
s
t
a
l
l
_
i

:
i
n

s
t
d
_
l
o
g
i
c
;

8
3

d
b
g
_
e
w
t
_
i

:
i
n

s
t
d
_
l
o
g
i
c
;

8
4

d
b
g
_
l
s
s
_
o

:
o
u
t

s
t
d
_
l
o
g
i
c
_
v
e
c
t
o
r
(
3

d
o
w
n
t
o

0
)
;

8
5

d
b
g
_
i
s
_
o

:
o
u
t

s
t
d
_
l
o
g
i
c
_
v
e
c
t
o
r
(
1

d
o
w
n
t
o

0
)
;

8
6

d
b
g
_
w
p
_
o

:
o
u
t

s
t
d
_
l
o
g
i
c
_
v
e
c
t
o
r
(
1
0

d
o
w
n
t
o

0
)
;

8
7

d
b
g
_
b
p
_
o

:
o
u
t

s
t
d
_
l
o
g
i
c
;

8
8

d
b
g
_
s
t
b
_
i

:
i
n

s
t
d
_
l
o
g
i
c
;

8
9

d
b
g
_
w
e
_
i

:
i
n

s
t
d
_
l
o
g
i
c
;

9
0

d
b
g
_
a
d
r
_
i

:
i
n

s
t
d
_
l
o
g
i
c
_
v
e
c
t
o
r
(
3
1

d
o
w
n
t
o

0
)
;

9
1

d
b
g
_
d
a
t
_
i

:
i
n

s
t
d
_
l
o
g
i
c
_
v
e
c
t
o
r
(
3
1

d
o
w
n
t
o

0
)
;

9
2

d
b
g
_
d
a
t
_
o

:
o
u
t

s
t
d
_
l
o
g
i
c
_
v
e
c
t
o
r
(
3
1

d
o
w
n
t
o

0
)
;

9
3

d
b
g
_
a
c
k
_
o

:
o
u
t

s
t
d
_
l
o
g
i
c
;

9
4

9
5

-
-

P
o
w
e
r

M
a
n
a
g
e
m
e
n
t

i
n
t
e
r
f
a
c
e

9
6

p
m
_
c
p
u
s
t
a
l
l
_
i

:
i
n

s
t
d
_
l
o
g
i
c
;

9
7

p
m
_
c
l
k
s
d
_
o

:
o
u
t

s
t
d
_
l
o
g
i
c
_
v
e
c
t
o
r
(
3

d
o
w
n
t
o

0
)
;

9
8

p
m
_
d
c
_
g
a
t
e
_
o

:
o
u
t

s
t
d
_
l
o
g
i
c
;

9
9

p
m
_
i
c
_
g
a
t
e
_
o

:
o
u
t

s
t
d
_
l
o
g
i
c
;

1
0
0

p
m
_
d
m
m
u
_
g
a
t
e
_
o

:
o
u
t

s
t
d
_
l
o
g
i
c
;

1
0
1

p
m
_
i
m
m
u
_
g
a
t
e
_
o

:
o
u
t

s
t
d
_
l
o
g
i
c
;

1
0
2

p
m
_
t
t
_
g
a
t
e
_
o

:
o
u
t

s
t
d
_
l
o
g
i
c
;
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1
0
3

p
m
_
c
p
u
_
g
a
t
e
_
o

:
o
u
t

s
t
d
_
l
o
g
i
c
;

1
0
4

p
m
_
w
a
k
e
u
p
_
o

:
o
u
t

s
t
d
_
l
o
g
i
c
;

1
0
5

p
m
_
l
v
o
l
t
_
o

:
o
u
t

s
t
d
_
l
o
g
i
c

1
0
6

)
;

1
0
7

e
n
d

c
o
m
p
o
n
e
n
t
;

1
0
8

1
0
9

c
o
m
p
o
n
e
n
t

m
e
m
o
r
y

1
1
0

g
e
n
e
r
i
c

(

1
1
1

f
i
l
e
n
a
m
e

:
s
t
r
i
n
g

:
=

"
"
;

-
-

m
e
m
o
r
y

c
o
n
t
e
n
t
s

1
1
2

m
e
m
s
i
z
e

:
n
a
t
u
r
a
l

:
=

8
1
9
2
)
;

-
-

m
e
m
o
r
y

s
i
z
e

1
1
3

-
-

m
e
m
b
a
s
e

:
n
a
t
u
r
a
l

:
=

0
)
;

-
-
m
e
m
b
a
s
e

1
1
4

p
o
r
t

(

1
1
5

-
-
I
/
O

P
o
r
t
s

1
1
6

w
b
_
c
l
k
_
i

:
i
n

b
i
t
_
t
;

-
-

T
h
e

C
l
o
c
k

1
1
7

w
b
_
r
s
t
_
i

:
i
n

b
i
t
_
t
;

-
-

T
h
e

r
e
s
e
t

s
i
g
n
a
l

1
1
8

1
1
9

-
-
W
B

s
l
a
v
e

i
/
f

1
2
0

w
b
_
d
a
t
a
_
i

:
i
n

w
o
r
d
_
t
;

-
-

W
B

d
a
t
a

i
n

1
2
1

w
b
_
d
a
t
a
_
o

:
o
u
t

w
o
r
d
_
t
;

-
-

W
B

d
a
t
a

o
u
t

1
2
2

w
b
_
a
d
r
_
i

:
i
n

w
o
r
d
_
t
;

-
-

W
B

a
d
r
e
s
s

1
2
3

w
b
_
s
e
l
_
i

:
i
n

s
t
d
_
l
o
g
i
c
_
v
e
c
t
o
r
(
3

d
o
w
n
t
o

0
)
;

-
-
W
B

s
e
l
e
c
t

i
n
p
u
t

a
r
r
a
y

1
2
4

w
b
_
w
e
_
i

:
i
n

b
i
t
_
t
;

-
-

W
B

w
r
i
t
e

e
n
a
b
l
e

1
2
5

w
b
_
c
y
c
_
i

:
i
n

b
i
t
_
t
;

-
-

W
B

c
y
c
l
e

i
n
p
u
t

1
2
6

w
b
_
s
t
b
_
i

:
i
n

b
i
t
_
t
;

-
-

W
B

s
t
r
o
b
e

i
n
p
u
t

1
2
7

w
b
_
a
c
k
_
o

:
o
u
t

b
i
t
_
t
;

-
-

W
B

a
c
k
n
o
w
l
e
d
g
e

o
u
t
p
u
t

1
2
8

w
b
_
r
t
y
_
o

:
o
u
t

b
i
t
_
t
;

-
-

W
B

a
c
k
n
o
w
l
e
d
g
e

o
u
t
p
u
t

1
2
9

w
b
_
e
r
r
_
o

:
o
u
t

b
i
t
_
t
)
;

-
-

W
B

e
r
r
o
r

s
i
g
n
a
l

1
3
0

e
n
d

c
o
m
p
o
n
e
n
t

m
e
m
o
r
y
;

1
3
1

1
3
2

c
o
m
p
o
n
e
n
t

c
o
r
e
_
m
e
m

1
3
3

p
o
r
t

(

1
3
4

-
-
I
/
O

P
o
r
t
s

1
3
5

w
b
_
c
l
k
_
i

:
i
n

b
i
t
_
t
;

-
-

T
h
e

C
l
o
c
k

1
3
6

w
b
_
r
s
t
_
i

:
i
n

b
i
t
_
t
;

-
-

T
h
e

r
e
s
e
t

s
i
g
n
a
l

1
3
7

1
3
8

-
-
W
B

s
l
a
v
e

i
/
f
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1
3
9

w
b
_
d
a
t
a
_
i

:
i
n

w
o
r
d
_
t
;

-
-

W
B

d
a
t
a

i
n

1
4
0

w
b
_
d
a
t
a
_
o

:
o
u
t

w
o
r
d
_
t
;

-
-

W
B

d
a
t
a

o
u
t

1
4
1

w
b
_
a
d
r
_
i

:
i
n

w
o
r
d
_
t
;

-
-

W
B

a
d
r
e
s
s

1
4
2

w
b
_
s
e
l
_
i

:
i
n

s
t
d
_
l
o
g
i
c
_
v
e
c
t
o
r
(
3

d
o
w
n
t
o

0
)
;

-
-
W
B

s
e
l
e
c
t

i
n
p
u
t

a
r
r
a
y

1
4
3

w
b
_
w
e
_
i

:
i
n

b
i
t
_
t
;

-
-

W
B

w
r
i
t
e

e
n
a
b
l
e

1
4
4

w
b
_
c
y
c
_
i

:
i
n

b
i
t
_
t
;

-
-

W
B

c
y
c
l
e

i
n
p
u
t

1
4
5

w
b
_
s
t
b
_
i

:
i
n

b
i
t
_
t
;

-
-

W
B

s
t
r
o
b
e

i
n
p
u
t

1
4
6

w
b
_
a
c
k
_
o

:
o
u
t

b
i
t
_
t
;

-
-

W
B

a
c
k
n
o
w
l
e
d
g
e

o
u
t
p
u
t

1
4
7

w
b
_
e
r
r
_
o

:
o
u
t

b
i
t
_
t
)
;

-
-

W
B

e
r
r
o
r

s
i
g
n
a
l

1
4
8

e
n
d

c
o
m
p
o
n
e
n
t

c
o
r
e
_
m
e
m
;

1
4
9

1
5
0

c
o
m
p
o
n
e
n
t

u
a
r
t
_
t
o
p

1
5
1

p
o
r
t

(

1
5
2

-
-
I
/
O

P
o
r
t
s

1
5
3

w
b
_
c
l
k
_
i

:
i
n

b
i
t
_
t
;

-
-

T
h
e

C
l
o
c
k

1
5
4

1
5
5

-
-
W
B

s
l
a
v
e

s
i
g
n
a
l

1
5
6

w
b
_
r
s
t
_
i

:
i
n

b
i
t
_
t
;

-
-

T
h
e

r
e
s
e
t

s
i
g
n
a
l

1
5
7

w
b
_
a
d
r
_
i

:
i
n

s
t
d
_
l
o
g
i
c
_
v
e
c
t
o
r
(
4

d
o
w
n
t
o

0
)

;
-
-

W
B

a
d
r
e
s
s

1
5
8

w
b
_
d
a
t
_
i

:
i
n

w
o
r
d
_
t
;

-
-

W
B

d
a
t
a

i
n

1
5
9

w
b
_
d
a
t
_
o

:
o
u
t

w
o
r
d
_
t
;

-
-

W
B

d
a
t
a

o
u
t

1
6
0

w
b
_
w
e
_
i

:
i
n

b
i
t
_
t
;

-
-

W
B

w
r
i
t
e

e
n
a
b
l
e

1
6
1

w
b
_
s
t
b
_
i

:
i
n

b
i
t
_
t
;

-
-

W
B

s
t
r
o
b
e

i
n
p
u
t

1
6
2

w
b
_
c
y
c
_
i

:
i
n

b
i
t
_
t
;

-
-

W
B

c
y
c
l
e

i
n
p
u
t

1
6
3

w
b
_
a
c
k
_
o

:
o
u
t

b
i
t
_
t
;

-
-

W
B

a
c
k
n
o
w
l
e
d
g
e

o
u
t
p
u
t

1
6
4

w
b
_
s
e
l
_
i

:
i
n

s
t
d
_
l
o
g
i
c
_
v
e
c
t
o
r
(
3

d
o
w
n
t
o

0
)
;

-
-

W
B

s
e
l
e
c
t

i
n
p
u
t

a
r
r
a
y

1
6
5

1
6
6

i
n
t
_
o

:
o
u
t

b
i
t
_
t
;

-
-

i
n
t
e
r
r
u
p
t

r
e
q
u
e
s
t

1
6
7

1
6
8

-
-

U
A
R
T

s
i
g
n
a
l
s

1
6
9

-
-

s
e
r
i
a
l

i
n
p
u
t
/
o
u
t
p
u
t

1
7
0

s
t
x
_
p
a
d
_
o

:
o
u
t

b
i
t
_
t
;

-
-

T
r
a
n
s
m
i
t

d
a
t
a

1
7
1

s
r
x
_
p
a
d
_
i

:
i
n

b
i
t
_
t
;

-
-

R
e
c
i
v
e

D
a
t
a

1
7
2

1
7
3

-
-

m
o
d
e
m

s
i
g
n
a
l
s

1
7
4

r
t
s
_
p
a
d
_
o

:
o
u
t

b
i
t
_
t
;

-
-

R
e
q
u
e
s
t

t
o

s
e
n
d
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1
7
5

c
t
s
_
p
a
d
_
i

:
i
n

b
i
t
_
t
;

-
-

C
l
e
a
r

t
o

s
e
n
d

1
7
6

d
t
r
_
p
a
d
_
o

:
o
u
t

b
i
t
_
t
;

-
-

1
7
7

d
s
r
_
p
a
d
_
i

:
i
n

b
i
t
_
t
;

-
-

D
a
t
a

s
e
t

r
e
a
d
y

1
7
8

r
i
_
p
a
d
_
i

:
i
n

b
i
t
_
t
;

-
-

R
i
n
g

i
n
d
i
c
a
t
o
r

1
7
9

d
c
d
_
p
a
d
_
i

:
i
n

b
i
t
_
t

-
-

D
a
t
a

C
a
r
r
i
e
r

D
e
t
e
c
t

1
8
0

)
;

1
8
1

1
8
2

e
n
d

c
o
m
p
o
n
e
n
t

u
a
r
t
_
t
o
p
;

1
8
3

1
8
4

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

1
8
5

-
-

1
8
6

-
-

I
C
O
N

c
o
r
e

c
o
m
p
o
n
e
n
t

d
e
c
l
a
r
a
t
i
o
n

1
8
7

-
-

1
8
8

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

1
8
9

c
o
m
p
o
n
e
n
t

i
c
o
n

1
9
0

p
o
r
t

1
9
1

(

1
9
2

c
o
n
t
r
o
l
0

:
o
u
t

s
t
d
_
l
o
g
i
c
_
v
e
c
t
o
r
(
3
5

d
o
w
n
t
o

0
)
;

1
9
3

c
o
n
t
r
o
l
1

:
o
u
t

s
t
d
_
l
o
g
i
c
_
v
e
c
t
o
r
(
3
5

d
o
w
n
t
o

0
)

1
9
4

)
;

1
9
5

e
n
d

c
o
m
p
o
n
e
n
t
;

1
9
6

1
9
7

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

1
9
8

-
-

1
9
9

-
-

I
L
A

c
o
r
e

c
o
m
p
o
n
e
n
t

d
e
c
l
a
r
a
t
i
o
n

2
0
0

-
-

2
0
1

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

2
0
2

c
o
m
p
o
n
e
n
t

i
l
a

2
0
3

p
o
r
t

2
0
4

(

2
0
5

c
o
n
t
r
o
l

:
i
n

s
t
d
_
l
o
g
i
c
_
v
e
c
t
o
r
(
3
5

d
o
w
n
t
o

0
)
;

2
0
6

c
l
k

:
i
n

s
t
d
_
l
o
g
i
c
;

2
0
7

d
a
t
a

:
i
n

s
t
d
_
l
o
g
i
c
_
v
e
c
t
o
r
(
9
7

d
o
w
n
t
o

0
)
;

2
0
8

t
r
i
g
0

:
i
n

s
t
d
_
l
o
g
i
c
_
v
e
c
t
o
r
(
3
1

d
o
w
n
t
o

0
)

2
0
9

)
;

2
1
0

e
n
d

c
o
m
p
o
n
e
n
t
;
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2
1
1

2
1
2

2
1
3

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

2
1
4

-
-

2
1
5

-
-

V
I
O

c
o
r
e

c
o
m
p
o
n
e
n
t

d
e
c
l
a
r
a
t
i
o
n

2
1
6

-
-

2
1
7

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

2
1
8

c
o
m
p
o
n
e
n
t

v
i
o

2
1
9

p
o
r
t

2
2
0

(

2
2
1

c
o
n
t
r
o
l

:
i
n

s
t
d
_
l
o
g
i
c
_
v
e
c
t
o
r
(
3
5

d
o
w
n
t
o

0
)
;

2
2
2

a
s
y
n
c
_
o
u
t

:
o
u
t

s
t
d
_
l
o
g
i
c
_
v
e
c
t
o
r
(
7

d
o
w
n
t
o

0
)

2
2
3

)
;

2
2
4

e
n
d

c
o
m
p
o
n
e
n
t
;

2
2
5

2
2
6

c
o
m
p
o
n
e
n
t

B
U
F
G

2
2
7

p
o
r
t

(

2
2
8

O
:

o
u
t

S
T
D
_
U
L
O
G
I
C
;

2
2
9

I
:

i
n

S
T
D
_
U
L
O
G
I
C
)
;

2
3
0

e
n
d

c
o
m
p
o
n
e
n
t
;

2
3
1

2
3
2

2
3
3

2
3
4

-
-

2
3
5

-
-
S
I
G
N
A
L
S

2
3
6

-
-

2
3
7

2
3
8

-
-
C
l
o
c
k

s
i
g
n
a
l
s

2
3
9

-
-

S
I
G
N
A
L

c
l
k

:
b
i
t
_
t
;

2
4
0

S
I
G
N
A
L

c
l
k
_
d
i
v

:
b
i
t
_
t
;

2
4
1

S
I
G
N
A
L

c
l
k
_
1
2
_
5
M
H
Z

:
b
i
t
_
t
;

2
4
2

S
I
G
N
A
L

c
l
k
c
o
u
n
t

:
u
n
s
i
g
n
e
d
(
3
1

d
o
w
n
t
o

0
)

:
=

"
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
"
;

2
4
3

2
4
4

2
4
5

S
I
G
N
A
L

r
e
s
e
t

:
b
i
t
_
t
;

2
4
6

S
I
G
N
A
L

r
e
s
e
t
_
i
n
v

:
b
i
t
_
t
;
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2
4
7

S
I
G
N
A
L

p
i
c
_
i
n
t
s

:
s
t
d
_
l
o
g
i
c
_
v
e
c
t
o
r
(
1
9

d
o
w
n
t
o

0
)
;

2
4
8

S
I
G
N
A
L

c
l
m
o
d
e

:
s
t
d
_
l
o
g
i
c
_
v
e
c
t
o
r
(
1

d
o
w
n
t
o

0
)
;

2
4
9

2
5
0

-
-
I
n
s
t
r
u
c
t
i
o
n

s
i
g
n
a
l
s

2
5
1

S
I
G
N
A
L

i
w
b
_
a
c
k

:
b
i
t
_
t
;

2
5
2

S
I
G
N
A
L

i
w
b
_
e
r
r

:
b
i
t
_
t
;

2
5
3

S
I
G
N
A
L

i
w
b
_
r
t
y

:
b
i
t
_
t
;

2
5
4

S
I
G
N
A
L

i
w
b
_
d
a
t
_
m
a
s
t
e
r

:
w
o
r
d
_
t
;

2
5
5

S
I
G
N
A
L

i
w
b
_
c
y
c

:
b
i
t
_
t
;

2
5
6

S
I
G
N
A
L

i
w
b
_
a
d
r

:
w
o
r
d
_
t
;

2
5
7

S
I
G
N
A
L

i
w
b
_
s
t
b

:
b
i
t
_
t
;

2
5
8

S
I
G
N
A
L

i
w
b
_
w
e

:
b
i
t
_
t
;

2
5
9

S
I
G
N
A
L

i
w
b
_
s
e
l

:
s
t
d
_
l
o
g
i
c
_
v
e
c
t
o
r
(
3

d
o
w
n
t
o

0
)
;

2
6
0

S
I
G
N
A
L

i
w
b
_
d
a
t
_
s
l
a
v
e

:
w
o
r
d
_
t
;

2
6
1

S
I
G
N
A
L

i
w
b
_
c
a
b

:
b
i
t
_
t
;

2
6
2

2
6
3

-
-
D
a
t
a

s
i
g
n
a
l
s

2
6
4

S
I
G
N
A
L

d
w
b
_
a
c
k

:
b
i
t
_
t
;

2
6
5

S
I
G
N
A
L

d
w
b
_
a
c
k
_
m
e
m

:
b
i
t
_
t
;

2
6
6

S
I
G
N
A
L

d
w
b
_
a
c
k
_
u
a
r
t

:
b
i
t
_
t
;

2
6
7

S
I
G
N
A
L

d
w
b
_
e
r
r

:
b
i
t
_
t
;

2
6
8

S
I
G
N
A
L

d
w
b
_
r
t
y

:
b
i
t
_
t
;

2
6
9

S
I
G
N
A
L

d
w
b
_
d
a
t
_
m
a
s
t
e
r

:
w
o
r
d
_
t
;

2
7
0

S
I
G
N
A
L

d
w
b
_
d
a
t
_
m
a
s
t
e
r
_
m

:
w
o
r
d
_
t
;

2
7
1

S
I
G
N
A
L

d
w
b
_
d
a
t
_
m
a
s
t
e
r
_
u

:
w
o
r
d
_
t
;

2
7
2

S
I
G
N
A
L

d
w
b
_
c
y
c

:
b
i
t
_
t
;

2
7
3

S
I
G
N
A
L

d
w
b
_
a
d
r

:
w
o
r
d
_
t
;

2
7
4

S
I
G
N
A
L

d
w
b
_
s
t
b

:
b
i
t
_
t
;

2
7
5

S
I
G
N
A
L

d
w
b
_
s
t
b
_
m
e
m

:
b
i
t
_
t
;

2
7
6

S
I
G
N
A
L

d
w
b
_
s
t
b
_
u
a
r
t

:
b
i
t
_
t
;

2
7
7

S
I
G
N
A
L

d
w
b
_
w
e

:
b
i
t
_
t
;

2
7
8

S
I
G
N
A
L

d
w
b
_
s
e
l

:
s
t
d
_
l
o
g
i
c
_
v
e
c
t
o
r
(
3

d
o
w
n
t
o

0
)
;

2
7
9

S
I
G
N
A
L

d
w
b
_
d
a
t
_
m
e
m

:
w
o
r
d
_
t
;

2
8
0

S
I
G
N
A
L

d
w
b
_
d
a
t
_
u
a
r
t

:
w
o
r
d
_
t
;

2
8
1

S
I
G
N
A
L

d
w
b
_
d
a
t
_
s
l
a
v
e

:
w
o
r
d
_
t
;

2
8
2

S
I
G
N
A
L

d
w
b
_
c
a
b

:
b
i
t
_
t
;
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2
8
3

2
8
4

-
-
Z
e
r
o

s
i
g
n
a
l
s

2
8
5

S
I
G
N
A
L

z
e
r
o

:
b
i
t
_
t
;

2
8
6

S
I
G
N
A
L

z
e
r
o
3
2

:
w
o
r
d
_
t
;

2
8
7

2
8
8

-
-
S
e
r
i
a
l

s
i
g
n
a
l

2
8
9

S
I
G
N
A
L

t
x
_
p
a
d

:
b
i
t
_
t
;

2
9
0

2
9
1

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

2
9
2

-
-

2
9
3

-
-

I
L
A

c
o
r
e

s
i
g
n
a
l

d
e
c
l
a
r
a
t
i
o
n
s

2
9
4

-
-

2
9
5

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

2
9
6

s
i
g
n
a
l

c
o
n
t
r
o
l
0

:
s
t
d
_
l
o
g
i
c
_
v
e
c
t
o
r
(
3
5

d
o
w
n
t
o

0
)
;

2
9
7

s
i
g
n
a
l

c
l
k

:
s
t
d
_
l
o
g
i
c
;

2
9
8

s
i
g
n
a
l

d
a
t
a

:
s
t
d
_
l
o
g
i
c
_
v
e
c
t
o
r
(
9
7

d
o
w
n
t
o

0
)
;

2
9
9

s
i
g
n
a
l

t
r
i
g
0

:
s
t
d
_
l
o
g
i
c
_
v
e
c
t
o
r
(
3
1

d
o
w
n
t
o

0
)
;

3
0
0

3
0
1

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

3
0
2

-
-

3
0
3

-
-

V
I
O

c
o
r
e

s
i
g
n
a
l

d
e
c
l
a
r
a
t
i
o
n
s

3
0
4

-
-

3
0
5

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

3
0
6

s
i
g
n
a
l

c
o
n
t
r
o
l
1

:
s
t
d
_
l
o
g
i
c
_
v
e
c
t
o
r
(
3
5

d
o
w
n
t
o

0
)
;

3
0
7

s
i
g
n
a
l

a
s
y
n
c
_
o
u
t

:
s
t
d
_
l
o
g
i
c
_
v
e
c
t
o
r
(
7

d
o
w
n
t
o

0
)
;

3
0
8

3
0
9

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

3
1
0

-
-

3
1
1

-
-

I
C
O
N

c
o
r
e

s
i
g
n
a
l

d
e
c
l
a
r
a
t
i
o
n
s

3
1
2

-
-

3
1
3

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

3
1
4

-
-

s
i
g
n
a
l

c
o
n
t
r
o
l
0

:
s
t
d
_
l
o
g
i
c
_
v
e
c
t
o
r
(
3
5

d
o
w
n
t
o

0
)
;

3
1
5

-
-

s
i
g
n
a
l

c
o
n
t
r
o
l
1

:
s
t
d
_
l
o
g
i
c
_
v
e
c
t
o
r
(
3
5

d
o
w
n
t
o

0
)
;

3
1
6

3
1
7

b
e
g
i
n

3
1
8

C
l
o
c
k
_
b
u
f

:
B
U
F
G
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3
1
9

p
o
r
t

m
a
p

(
O

=
>

c
l
k
_
1
2
_
5
M
H
Z
,

3
2
0

I
=
>

c
l
k
_
d
i
v
)
;

3
2
1

3
2
2

p
r
o
c
e
s
s
(
c
l
k
_
i
)

3
2
3

b
e
g
i
n

3
2
4

i
f

c
l
k
_
i
’
e
v
e
n
t

a
n
d

c
l
k
_
i

=
’
1
’

t
h
e
n

3
2
5

c
l
k
c
o
u
n
t

<
=

c
l
k
c
o
u
n
t

+
1
;

3
2
6

e
n
d

i
f
;

3
2
7

e
n
d

p
r
o
c
e
s
s
;

3
2
8

3
2
9

c
l
k
_
d
i
v

<
=

c
o
n
v
_
s
t
d
_
l
o
g
i
c
_
v
e
c
t
o
r
(
c
l
k
c
o
u
n
t
,

3
)
(
2
)
;

3
3
0

r
u
n
n
i
n
g

<
=

c
o
n
v
_
s
t
d
_
l
o
g
i
c
_
v
e
c
t
o
r
(
c
l
k
c
o
u
n
t
,

2
4
)
(
2
3
)

a
n
d

r
e
s
e
t
;

3
3
1

3
3
2

z
e
r
o
3
2

<
=

"
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
"
;

3
3
3

z
e
r
o

<
=

’
0
’
;

3
3
4

p
i
c
_
i
n
t
s

<
=

"
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
"
;

3
3
5

c
l
m
o
d
e

<
=

"
0
0
"
;

-
-

S
a
m
e

c
l
o
c
k

f
o
r

W
I
S
H
B
O
N
E

a
n
d

C
P
U

3
3
6

3
3
7

3
3
8

r
e
s
e
t

<
=

r
s
t
_
i
;

3
3
9

r
e
s
e
t
_
i
n
v

<
=

n
o
t

r
e
s
e
t
;

3
4
0

3
4
1

3
4
2

t
h
e
C
P
U
:

o
r
1
2
0
0
_
t
o
p

3
4
3

P
O
R
T

M
A
P
(

3
4
4

c
l
k
_
i

=
>

c
l
k
_
1
2
_
5
M
H
Z
,

3
4
5

r
s
t
_
i

=
>

r
e
s
e
t
_
i
n
v
,

3
4
6

p
i
c
_
i
n
t
s
_
i

=
>

p
i
c
_
i
n
t
s
,

3
4
7

c
l
m
o
d
e
_
i

=
>

c
l
m
o
d
e
,

3
4
8

3
4
9

-
-

I
n
s
t
r
u
c
t
i
o
n

W
I
S
H
B
O
N
E

i
n
t
e
r
f
a
c
e

3
5
0

i
w
b
_
c
l
k
_
i

=
>

c
l
k
_
1
2
_
5
M
H
Z
,

3
5
1

i
w
b
_
r
s
t
_
i

=
>

r
e
s
e
t
_
i
n
v
,

3
5
2

i
w
b
_
a
c
k
_
i

=
>

i
w
b
_
a
c
k
,

3
5
3

i
w
b
_
e
r
r
_
i

=
>

i
w
b
_
e
r
r
,

3
5
4

i
w
b
_
r
t
y
_
i

=
>

i
w
b
_
r
t
y
,
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3
5
5

i
w
b
_
d
a
t
_
i

=
>

i
w
b
_
d
a
t
_
s
l
a
v
e
,

3
5
6

i
w
b
_
c
y
c
_
o

=
>

i
w
b
_
c
y
c
,

3
5
7

i
w
b
_
a
d
r
_
o

=
>

i
w
b
_
a
d
r
,

3
5
8

i
w
b
_
s
t
b
_
o

=
>

i
w
b
_
s
t
b
,

3
5
9

i
w
b
_
w
e
_
o

=
>

i
w
b
_
w
e
,

3
6
0

i
w
b
_
s
e
l
_
o

=
>

i
w
b
_
s
e
l
,

3
6
1

i
w
b
_
d
a
t
_
o

=
>

i
w
b
_
d
a
t
_
m
a
s
t
e
r
,

3
6
2

i
w
b
_
c
a
b
_
o

=
>

i
w
b
_
c
a
b
,

3
6
3

3
6
4

-
-

D
a
t
a

W
I
S
H
B
O
N
E

i
n
t
e
r
f
a
c
e

3
6
5

d
w
b
_
c
l
k
_
i

=
>

c
l
k
_
1
2
_
5
M
H
Z
,

3
6
6

d
w
b
_
r
s
t
_
i

=
>

r
e
s
e
t
_
i
n
v
,

3
6
7

d
w
b
_
a
c
k
_
i

=
>

d
w
b
_
a
c
k
,

3
6
8

d
w
b
_
e
r
r
_
i

=
>

d
w
b
_
e
r
r
,

3
6
9

d
w
b
_
r
t
y
_
i

=
>

d
w
b
_
r
t
y
,

3
7
0

d
w
b
_
d
a
t
_
i

=
>

d
w
b
_
d
a
t
_
s
l
a
v
e
,

3
7
1

d
w
b
_
c
y
c
_
o

=
>

d
w
b
_
c
y
c
,

3
7
2

d
w
b
_
a
d
r
_
o

=
>

d
w
b
_
a
d
r
,

3
7
3

d
w
b
_
s
t
b
_
o

=
>

d
w
b
_
s
t
b
,

3
7
4

d
w
b
_
w
e
_
o

=
>

d
w
b
_
w
e
,

3
7
5

d
w
b
_
s
e
l
_
o

=
>

d
w
b
_
s
e
l
,

3
7
6

d
w
b
_
d
a
t
_
o

=
>

d
w
b
_
d
a
t
_
m
a
s
t
e
r
,

3
7
7

d
w
b
_
c
a
b
_
o

=
>

d
w
b
_
c
a
b
,

3
7
8

3
7
9

-
-

D
e
b
u
g

i
n
t
e
r
f
a
c
e

3
8
0

d
b
g
_
s
t
a
l
l
_
i

=
>

z
e
r
o
,

3
8
1

d
b
g
_
e
w
t
_
i

=
>

z
e
r
o
,

3
8
2

d
b
g
_
l
s
s
_
o

=
>

o
p
e
n
,

3
8
3

d
b
g
_
i
s
_
o

=
>

o
p
e
n
,

3
8
4

d
b
g
_
w
p
_
o

=
>

o
p
e
n
,

3
8
5

d
b
g
_
b
p
_
o

=
>

o
p
e
n
,

3
8
6

d
b
g
_
s
t
b
_
i

=
>

z
e
r
o
,

3
8
7

d
b
g
_
w
e
_
i

=
>

z
e
r
o
,

3
8
8

d
b
g
_
a
d
r
_
i

=
>

z
e
r
o
3
2
,

3
8
9

d
b
g
_
d
a
t
_
i

=
>

z
e
r
o
3
2
,

3
9
0

d
b
g
_
d
a
t
_
o

=
>

o
p
e
n
,
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3
9
1

d
b
g
_
a
c
k
_
o

=
>

o
p
e
n
,

3
9
2

3
9
3

-
-

P
o
w
e
r

M
a
n
a
g
e
m
e
n
t

i
n
t
e
r
f
a
c
e

3
9
4

p
m
_
c
p
u
s
t
a
l
l
_
i

=
>

z
e
r
o
,

3
9
5

p
m
_
c
l
k
s
d
_
o

=
>

o
p
e
n
,

3
9
6

p
m
_
d
c
_
g
a
t
e
_
o

=
>

o
p
e
n
,

3
9
7

p
m
_
i
c
_
g
a
t
e
_
o

=
>

o
p
e
n
,

3
9
8

p
m
_
d
m
m
u
_
g
a
t
e
_
o

=
>

o
p
e
n
,

3
9
9

p
m
_
i
m
m
u
_
g
a
t
e
_
o

=
>

o
p
e
n
,

4
0
0

p
m
_
t
t
_
g
a
t
e
_
o

=
>

o
p
e
n
,

4
0
1

p
m
_
c
p
u
_
g
a
t
e
_
o

=
>

o
p
e
n
,

4
0
2

p
m
_
w
a
k
e
u
p
_
o

=
>

o
p
e
n
,

4
0
3

p
m
_
l
v
o
l
t
_
o

=
>

o
p
e
n

4
0
4

)
;

4
0
5

4
0
6

-
-

i
m
e
m
:

m
e
m
o
r
y

4
0
7

-
-

g
e
n
e
r
i
c

m
a
p

(

4
0
8

-
-

f
i
l
e
n
a
m
e

=
>

"
n
o
p
.
h
e
x
"
,

4
0
9

-
-

m
e
m
s
i
z
e

=
>

8
1
9
2
)

4
1
0

i
m
e
m
:

c
o
r
e
_
m
e
m

4
1
1

p
o
r
t

m
a
p

(

4
1
2

-
-
I
/
O

p
o
r
t
s

4
1
3

w
b
_
c
l
k
_
i

=
>

c
l
k
_
1
2
_
5
M
H
Z
,

4
1
4

w
b
_
r
s
t
_
i

=
>

r
e
s
e
t
,

4
1
5

4
1
6

-
-
W
B

s
l
a
v
e

i
/
f

4
1
7

w
b
_
d
a
t
a
_
i

=
>

i
w
b
_
d
a
t
_
m
a
s
t
e
r
,

4
1
8

w
b
_
d
a
t
a
_
o

=
>

i
w
b
_
d
a
t
_
s
l
a
v
e
,

4
1
9

w
b
_
a
d
r
_
i

=
>

i
w
b
_
a
d
r
,

4
2
0

w
b
_
s
e
l
_
i

=
>

i
w
b
_
s
e
l
,

4
2
1

w
b
_
w
e
_
i

=
>

i
w
b
_
w
e
,

4
2
2

w
b
_
c
y
c
_
i

=
>

i
w
b
_
c
y
c
,

4
2
3

w
b
_
s
t
b
_
i

=
>

i
w
b
_
s
t
b
,

4
2
4

w
b
_
a
c
k
_
o

=
>

i
w
b
_
a
c
k
,

4
2
5

-
-

w
b
_
r
t
y
_
o

=
>

i
w
b
_
r
t
y
,

4
2
6

w
b
_
e
r
r
_
o

=
>

i
w
b
_
e
r
r
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4
2
7

)
;

4
2
8

-
-

d
m
e
m
:

m
e
m
o
r
y

4
2
9

-
-

g
e
n
e
r
i
c

m
a
p

(

4
3
0

-
-

f
i
l
e
n
a
m
e

=
>

"
n
o
p
.
h
e
x
"
,

4
3
1

-
-

m
e
m
s
i
z
e

=
>

3
2
7
6
8
)

4
3
2

d
m
e
m
:

c
o
r
e
_
m
e
m

4
3
3

p
o
r
t

m
a
p

(

4
3
4

-
-
I
/
O

p
o
r
t
s

4
3
5

w
b
_
c
l
k
_
i

=
>

c
l
k
_
1
2
_
5
M
H
Z
,

4
3
6

w
b
_
r
s
t
_
i

=
>

r
e
s
e
t
,

4
3
7

4
3
8

-
-
W
B

s
l
a
v
e

i
/
f

4
3
9

w
b
_
d
a
t
a
_
i

=
>

d
w
b
_
d
a
t
_
m
a
s
t
e
r
_
m
,

4
4
0

w
b
_
d
a
t
a
_
o

=
>

d
w
b
_
d
a
t
_
m
e
m
,

4
4
1

w
b
_
a
d
r
_
i

=
>

d
w
b
_
a
d
r
,

4
4
2

w
b
_
s
e
l
_
i

=
>

d
w
b
_
s
e
l
,

4
4
3

w
b
_
w
e
_
i

=
>

d
w
b
_
w
e
,

4
4
4

w
b
_
c
y
c
_
i

=
>

d
w
b
_
c
y
c
,

4
4
5

w
b
_
s
t
b
_
i

=
>

d
w
b
_
s
t
b
_
m
e
m
,

4
4
6

w
b
_
a
c
k
_
o

=
>

d
w
b
_
a
c
k
_
m
e
m
,

4
4
7

-
-

w
b
_
r
t
y

=
>

d
w
b
_
r
t
y
,

4
4
8

w
b
_
e
r
r
_
o

=
>

d
w
b
_
e
r
r

4
4
9

)
;

4
5
0

4
5
1

4
5
2

4
5
3

u
a
r
t

:
u
a
r
t
_
t
o
p

4
5
4

p
o
r
t

m
a
p

(

4
5
5

-
-
I
/
O

P
o
r
t
s

4
5
6

w
b
_
c
l
k
_
i

=
>

c
l
k
_
1
2
_
5
M
H
Z
,

4
5
7

w
b
_
r
s
t
_
i

=
>

r
e
s
e
t
_
i
n
v
,

4
5
8

4
5
9

-
-
W
B

s
l
a
v
e

i
/
f

4
6
0

w
b
_
a
d
r
_
i

=
>

d
w
b
_
a
d
r
(
4

d
o
w
n
t
o

0
)
,

4
6
1

w
b
_
d
a
t
_
i

=
>

d
w
b
_
d
a
t
_
m
a
s
t
e
r
_
u
,

4
6
2

w
b
_
d
a
t
_
o

=
>

d
w
b
_
d
a
t
_
u
a
r
t
,
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4
6
3

w
b
_
w
e
_
i

=
>

d
w
b
_
w
e
,

4
6
4

w
b
_
s
t
b
_
i

=
>

d
w
b
_
s
t
b
_
u
a
r
t
,

4
6
5

w
b
_
c
y
c
_
i

=
>

d
w
b
_
c
y
c
,

4
6
6

w
b
_
a
c
k
_
o

=
>

d
w
b
_
a
c
k
_
u
a
r
t
,

4
6
7

w
b
_
s
e
l
_
i

=
>

d
w
b
_
s
e
l
,

4
6
8

4
6
9

-
-
U
A
R
T

s
i
g
n
a
l
s

4
7
0

4
7
1

i
n
t
_
o

=
>

o
p
e
n
,

4
7
2

4
7
3

-
-
s
e
r
i
a
l

i
n
p
u
t
/
o
u
t
p
u
t

4
7
4

s
t
x
_
p
a
d
_
o

=
>

t
x
_
p
a
d
,

4
7
5

s
r
x
_
p
a
d
_
i

=
>

r
x
,

4
7
6

4
7
7

-
-
m
o
d
e
m

s
i
g
n
a
l
s

4
7
8

r
t
s
_
p
a
d
_
o

=
>

o
p
e
n
,

4
7
9

c
t
s
_
p
a
d
_
i

=
>

’
1
’
,

4
8
0

d
t
r
_
p
a
d
_
o

=
>

o
p
e
n
,

4
8
1

d
s
r
_
p
a
d
_
i

=
>

’
1
’
,

4
8
2

r
i
_
p
a
d
_
i

=
>

’
1
’
,

4
8
3

d
c
d
_
p
a
d
_
i

=
>

’
1
’

4
8
4

4
8
5

)
;

4
8
6

4
8
7

s
w
i
t
c
h
_
o
u
t
p
u
t
:

p
r
o
c
e
s
s

(
d
w
b
_
a
d
r
,

d
w
b
_
s
t
b
,

d
w
b
_
d
a
t
_
m
a
s
t
e
r
)

4
8
8

b
e
g
i
n

4
8
9

i
f

d
w
b
_
a
d
r
(
3
1

d
o
w
n
t
o

2
8
)

=
"
1
0
0
1
"

t
h
e
n

4
9
0

-
-
u
a
r
t

a
d
d
r
e
s
s

4
9
1

d
w
b
_
s
t
b
_
u
a
r
t

<
=

d
w
b
_
s
t
b
;

4
9
2

d
w
b
_
s
t
b
_
m
e
m

<
=

’
0
’
;

4
9
3

d
w
b
_
d
a
t
_
m
a
s
t
e
r
_
u

<
=

d
w
b
_
d
a
t
_
m
a
s
t
e
r
;

4
9
4

d
w
b
_
d
a
t
_
m
a
s
t
e
r
_
m

<
=

(
O
T
H
E
R
S

=
>

’
X
’
)
;

4
9
5

e
l
s
e

4
9
6

-
-
m
e
m

a
d
d
r
e
s
s

4
9
7

d
w
b
_
s
t
b
_
m
e
m

<
=

d
w
b
_
s
t
b
;

4
9
8

d
w
b
_
s
t
b
_
u
a
r
t

<
=

’
0
’
;
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4
9
9

d
w
b
_
d
a
t
_
m
a
s
t
e
r
_
m

<
=

d
w
b
_
d
a
t
_
m
a
s
t
e
r
;

5
0
0

d
w
b
_
d
a
t
_
m
a
s
t
e
r
_
u

<
=

(
O
T
H
E
R
S

=
>

’
X
’
)
;

5
0
1

e
n
d

i
f
;

5
0
2

e
n
d

p
r
o
c
e
s
s

d
a
t
a
_
s
e
l
e
c
t
o
r
;

5
0
3

5
0
4

s
w
i
t
c
h
_
i
n
p
u
t
:

p
r
o
c
e
s
s

(
d
w
b
_
a
c
k
_
u
a
r
t
,

d
w
b
_
a
c
k
_
m
e
m
,

d
w
b
_
d
a
t
_
u
a
r
t
,

d
w
b
_
d
a
t
_
m
e
m
)

5
0
5

b
e
g
i
n

5
0
6

i
f

d
w
b
_
a
c
k
_
u
a
r
t

=
’
1
’

t
h
e
n

5
0
7

d
w
b
_
a
c
k

<
=

d
w
b
_
a
c
k
_
u
a
r
t
;

5
0
8

d
w
b
_
d
a
t
_
s
l
a
v
e

<
=

d
w
b
_
d
a
t
_
u
a
r
t
;

5
0
9

e
l
s
e

5
1
0

d
w
b
_
a
c
k

<
=

d
w
b
_
a
c
k
_
m
e
m
;

5
1
1

d
w
b
_
d
a
t
_
s
l
a
v
e

<
=

d
w
b
_
d
a
t
_
m
e
m
;

5
1
2

e
n
d

i
f
;

5
1
3

e
n
d

p
r
o
c
e
s
s

a
r
b
i
t
e
r
;

5
1
4

5
1
5

5
1
6

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

5
1
7

-
-

5
1
8

-
-

I
C
O
N

c
o
r
e

i
n
s
t
a
n
c
e

5
1
9

-
-

5
2
0

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

5
2
1

i
_
i
c
o
n

:
i
c
o
n

5
2
2

p
o
r
t

m
a
p

5
2
3

(

5
2
4

c
o
n
t
r
o
l
0

=
>

c
o
n
t
r
o
l
0
,

5
2
5

c
o
n
t
r
o
l
1

=
>

c
o
n
t
r
o
l
1

5
2
6

)
;

5
2
7

5
2
8

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

5
2
9

-
-

5
3
0

-
-

I
L
A

c
o
r
e

i
n
s
t
a
n
c
e

5
3
1

-
-

5
3
2

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

5
3
3

i
_
i
l
a

:
i
l
a

5
3
4

p
o
r
t

m
a
p
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5
3
5

(

5
3
6

c
o
n
t
r
o
l

=
>

c
o
n
t
r
o
l
0
,

5
3
7

c
l
k

=
>

c
l
k
_
1
2
_
5
M
H
Z
,

5
3
8

d
a
t
a

=
>

d
a
t
a
,

5
3
9

t
r
i
g
0

=
>

i
w
b
_
a
d
r

5
4
0

)
;

5
4
1

5
4
2

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

5
4
3

-
-

5
4
4

-
-

V
I
O

c
o
r
e

i
n
s
t
a
n
c
e

5
4
5

-
-

5
4
6

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

5
4
7

i
_
v
i
o

:
v
i
o

5
4
8

p
o
r
t

m
a
p

5
4
9

(

5
5
0

c
o
n
t
r
o
l

=
>

c
o
n
t
r
o
l
1
,

5
5
1

a
s
y
n
c
_
o
u
t

=
>

a
s
y
n
c
_
o
u
t

5
5
2

)
;

5
5
3

5
5
4

d
a
t
a

<
=

"
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
"

&
d
w
b
_
a
d
r

&
d
w
b
_
d
a
t
_
m
a
s
t
e
r

&
d
w
b
_
a
c
k

&
d
w
b
_
s
t
b

&
t
x
_
p
a
d

&

r
x
;

5
5
5

t
x

<
=

t
x
_
p
a
d
;

5
5
6

e
n
d

s
t
r
u
c
;
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A

.4
B

u
s

a
rc

h
it

e
ct

u
re

A
.4

.1
b
u
s

so
c

tb
.v

h
d

1
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

2
-
-

3
-
-

T
e
s
t

b
e
n
c
h

f
o
r

s
y
n
t
i
s
i
s
b
l
e

S
o
C

4
-
-

E
d
i
t
o
r
:

N
i
k
o
l
a
j

T
ø
r
r
i
n
g

-
s
0
4
2
5
0
5

5
-
-

V
e
r
s
i
o
n
:

1
.
0

6
-
-

D
a
t
a

l
a
s
t

m
o
d
i
f
i
e
d
:

2
7
/
3
-
2
0
0
7

7
-
-

8
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

9
-
-

1
0

-
-

V
e
r
s
i
o
n

H
i
s
t
o
r
y

1
1

-
-

1
2

-
-

v
1
.
0
:

F
i
r
s
t

w
o
r
k
i
n
g

v
e
r
s
i
o
n

1
3

-
-

1
4

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

1
5

1
6

l
i
b
r
a
r
y

I
E
E
E
;

1
7

u
s
e

I
E
E
E
.
s
t
d
_
l
o
g
i
c
_
1
1
6
4
.
A
L
L
;

1
8

u
s
e

I
E
E
E
.
s
t
d
_
l
o
g
i
c
_
a
r
i
t
h
.
A
L
L
;

1
9

u
s
e

w
o
r
k
.
t
y
p
e
s
.
a
l
l
;

2
0

2
1

e
n
t
i
t
y

b
u
s
_
s
o
c
_
t
b

i
s

2
2

2
3

2
4

e
n
d

b
u
s
_
s
o
c
_
t
b
;

2
5

2
6

a
r
c
h
i
t
e
c
t
u
r
e

s
t
r
u
c

o
f

b
u
s
_
s
o
c
_
t
b

i
s

2
7

2
8

c
o
m
p
o
n
e
n
t

s
o
c
_
b
u
s

2
9

p
o
r
t
(

3
0

c
l
k
_
i

:
i
n

b
i
t
_
t
;
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3
1

r
s
t
_
i

:
i
n

b
i
t
_
t
;

3
2

t
x

:
o
u
t

s
t
d
_
l
o
g
i
c
;

-
-

R
S
2
3
2

T
X

3
3

r
x

:
i
n

s
t
d
_
l
o
g
i
c
;

-
-

R
S
2
3
2

R
X

3
4

r
u
n
n
i
n
g

:
o
u
t

b
i
t
_
t

3
5

)
;

3
6

e
n
d

c
o
m
p
o
n
e
n
t
;

3
7

3
8

S
I
G
N
A
L

c
l
k

:
b
i
t
_
t
;

3
9

S
I
G
N
A
L

r
e
s
e
t

:
b
i
t
_
t
;

4
0

S
I
G
N
A
L

t
x

:
b
i
t
_
t
;

4
1

S
I
G
N
A
L

r
x

:
b
i
t
_
t
;

4
2

S
I
G
N
A
L

r
u
n
n
i
n
g

:
b
i
t
_
t
;

4
3

4
4

b
e
g
i
n

4
5

4
6

t
h
e
s
y
s
t
e
m
:
s
o
c
_
b
u
s

4
7

p
o
r
t

m
a
p
(

4
8

c
l
k
_
i

=
>

c
l
k
,

4
9

r
s
t
_
i

=
>

r
e
s
e
t
,

5
0

t
x

=
>

t
x
,

5
1

r
x

=
>

’
1
’
,

5
2

r
u
n
n
i
n
g

=
>

r
u
n
n
i
n
g

5
3

)
;

5
4

5
5

5
6

p
r
o
c
e
s
s

5
7

b
e
g
i
n

-
-
p
r
o
c
e
s
s

5
8

r
e
s
e
t

<
=

’
0
’
;

5
9

w
a
i
t

f
o
r

1
0
5

n
s
;

6
0

r
e
s
e
t

<
=

’
1
’
;

6
1

w
a
i
t

f
o
r

1
0
0
5

n
s
;

6
2

r
e
s
e
t

<
=

’
0
’
;

6
3

w
a
i
t

f
o
r

1
0
5

n
s
;

6
4

r
e
s
e
t

<
=

’
1
’
;

6
5

w
a
i
t
;

6
6

e
n
d

p
r
o
c
e
s
s
;
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6
7

6
8

c
l
o
c
k
:

p
r
o
c
e
s
s

6
9

b
e
g
i
n

-
-

p
r
o
c
e
s
s

c
l
o
c
k

7
0

c
l
k

<
=

’
0
’
;

7
1

w
a
i
t

f
o
r

5
n
s
;

7
2

c
l
k

<
=

’
1
’
;

7
3

w
a
i
t

f
o
r

5
n
s
;

7
4

e
n
d

p
r
o
c
e
s
s

c
l
o
c
k
;

7
5

7
6

7
7

7
8

7
9

e
n
d

s
t
r
u
c
;
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A

.4
.2

co
n
b
u
s

so
c.

v
h
d

1
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

2
-
-

3
-
-

S
o
C

d
e
s
i
g
n

f
o
r

m
u
l
t
i
p
r
o
c
e
s
s
o
r

4
-
-

E
d
i
t
o
r
:

N
i
k
o
l
a
j

T
ø
r
r
i
n
g

-
s
0
4
2
5
0
5

5
-
-

V
e
r
s
i
o
n
:

1
.
0

6
-
-

D
a
t
a

l
a
s
t

m
o
d
i
f
i
e
d
:

2
5
/
4
-
2
0
0
7

7
-
-

8
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

9
-
-

1
0

-
-

V
e
r
s
i
o
n

H
i
s
t
o
r
y

1
1

-
-

1
2

-
-

v
1
.
0
:

F
i
r
s
t

w
o
r
k
i
n
g

v
e
r
s
i
o
n

1
3

-
-

1
4

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

1
5

1
6

l
i
b
r
a
r
y

I
E
E
E
;

1
7

u
s
e

I
E
E
E
.
s
t
d
_
l
o
g
i
c
_
1
1
6
4
.
A
L
L
;

1
8

u
s
e

I
E
E
E
.
s
t
d
_
l
o
g
i
c
_
a
r
i
t
h
.
A
L
L
;

1
9

u
s
e

w
o
r
k
.
t
y
p
e
s
.
a
l
l
;

2
0

l
i
b
r
a
r
y

U
N
I
S
I
M
;

2
1

u
s
e

U
N
I
S
I
M
.
a
l
l
;

2
2

2
3

e
n
t
i
t
y

s
o
c
_
b
u
s

i
s

2
4

2
5

p
o
r
t

(

2
6

c
l
k
_
i

:
i
n

s
t
d
_
l
o
g
i
c
;

2
7

r
s
t
_
i

:
i
n

s
t
d
_
l
o
g
i
c
;

2
8

t
x

:
o
u
t

s
t
d
_
l
o
g
i
c
;

2
9

r
x

:
i
n

s
t
d
_
l
o
g
i
c
;

3
0

r
u
n
n
i
n
g

:
o
u
t

s
t
d
_
l
o
g
i
c
)
;

3
1

3
2

e
n
d

s
o
c
_
b
u
s
;

3
3

3
4

a
r
c
h
i
t
e
c
t
u
r
e

s
t
r
u
c

o
f

s
o
c
_
b
u
s

i
s
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3
5

3
6

c
o
m
p
o
n
e
n
t

o
r
1
2
0
0
_
t
o
p

3
7

g
e
n
e
r
i
c
(

3
8

d
w

:
i
n
t
e
g
e
r

:
=

3
2
;

3
9

a
w

:
i
n
t
e
g
e
r

:
=

3
2
;

4
0

p
p
i
c
_
i
n
t
s

:
i
n
t
e
g
e
r

:
=

2
0

4
1

)
;

4
2

p
o
r
t
(

4
3

c
l
k
_
i

:
i
n

s
t
d
_
l
o
g
i
c
;

4
4

r
s
t
_
i

:
i
n

s
t
d
_
l
o
g
i
c
;

4
5

p
i
c
_
i
n
t
s
_
i

:
i
n

s
t
d
_
l
o
g
i
c
_
v
e
c
t
o
r
(
p
p
i
c
_
i
n
t
s
-
1

d
o
w
n
t
o

0
)
;

4
6

c
l
m
o
d
e
_
i

:
i
n

s
t
d
_
l
o
g
i
c
_
v
e
c
t
o
r
(
1

d
o
w
n
t
o

0
)
;

4
7

4
8

-
-

I
n
s
t
r
u
c
t
i
o
n

W
I
S
H
B
O
N
E

i
n
t
e
r
f
a
c
e

4
9

i
w
b
_
c
l
k
_
i

:
i
n

s
t
d
_
l
o
g
i
c
;

5
0

i
w
b
_
r
s
t
_
i

:
i
n

s
t
d
_
l
o
g
i
c
;

5
1

i
w
b
_
a
c
k
_
i

:
i
n

s
t
d
_
l
o
g
i
c
;

5
2

i
w
b
_
e
r
r
_
i

:
i
n

s
t
d
_
l
o
g
i
c
;

5
3

i
w
b
_
r
t
y
_
i

:
i
n

s
t
d
_
l
o
g
i
c
;

5
4

i
w
b
_
d
a
t
_
i

:
i
n

s
t
d
_
l
o
g
i
c
_
v
e
c
t
o
r
(
3
1

d
o
w
n
t
o

0
)
;

5
5

i
w
b
_
c
y
c
_
o

:
o
u
t

s
t
d
_
l
o
g
i
c
;

5
6

i
w
b
_
a
d
r
_
o

:
o
u
t

s
t
d
_
l
o
g
i
c
_
v
e
c
t
o
r
(
3
1

d
o
w
n
t
o

0
)
;

5
7

i
w
b
_
s
t
b
_
o

:
o
u
t

s
t
d
_
l
o
g
i
c
;

5
8

i
w
b
_
w
e
_
o

:
o
u
t

s
t
d
_
l
o
g
i
c
;

5
9

i
w
b
_
s
e
l
_
o

:
o
u
t

s
t
d
_
l
o
g
i
c
_
v
e
c
t
o
r
(
3

d
o
w
n
t
o

0
)
;

6
0

i
w
b
_
d
a
t
_
o

:
o
u
t

s
t
d
_
l
o
g
i
c
_
v
e
c
t
o
r
(
3
1

d
o
w
n
t
o

0
)
;

6
1

i
w
b
_
c
a
b
_
o

:
o
u
t

s
t
d
_
l
o
g
i
c
;

6
2

6
3

-
-

D
a
t
a

W
I
S
H
B
O
N
E

i
n
t
e
r
f
a
c
e

6
4

d
w
b
_
c
l
k
_
i

:
i
n

s
t
d
_
l
o
g
i
c
;

6
5

d
w
b
_
r
s
t
_
i

:
i
n

s
t
d
_
l
o
g
i
c
;

6
6

d
w
b
_
a
c
k
_
i

:
i
n

s
t
d
_
l
o
g
i
c
;

6
7

d
w
b
_
e
r
r
_
i

:
i
n

s
t
d
_
l
o
g
i
c
;

6
8

d
w
b
_
r
t
y
_
i

:
i
n

s
t
d
_
l
o
g
i
c
;

6
9

d
w
b
_
d
a
t
_
i

:
i
n

s
t
d
_
l
o
g
i
c
_
v
e
c
t
o
r
(
3
1

d
o
w
n
t
o

0
)
;

7
0

d
w
b
_
c
y
c
_
o

:
o
u
t

s
t
d
_
l
o
g
i
c
;
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7
1

d
w
b
_
a
d
r
_
o

:
o
u
t

s
t
d
_
l
o
g
i
c
_
v
e
c
t
o
r
(
3
1

d
o
w
n
t
o

0
)
;

7
2

d
w
b
_
s
t
b
_
o

:
o
u
t

s
t
d
_
l
o
g
i
c
;

7
3

d
w
b
_
w
e
_
o

:
o
u
t

s
t
d
_
l
o
g
i
c
;

7
4

d
w
b
_
s
e
l
_
o

:
o
u
t

s
t
d
_
l
o
g
i
c
_
v
e
c
t
o
r
(
3

d
o
w
n
t
o

0
)
;

7
5

d
w
b
_
d
a
t
_
o

:
o
u
t

s
t
d
_
l
o
g
i
c
_
v
e
c
t
o
r
(
3
1

d
o
w
n
t
o

0
)
;

7
6

d
w
b
_
c
a
b
_
o

:
o
u
t

s
t
d
_
l
o
g
i
c
;

7
7

7
8

-
-

D
e
b
u
g

i
n
t
e
r
f
a
c
e

7
9

d
b
g
_
s
t
a
l
l
_
i

:
i
n

s
t
d
_
l
o
g
i
c
;

8
0

d
b
g
_
e
w
t
_
i

:
i
n

s
t
d
_
l
o
g
i
c
;

8
1

d
b
g
_
l
s
s
_
o

:
o
u
t

s
t
d
_
l
o
g
i
c
_
v
e
c
t
o
r
(
3

d
o
w
n
t
o

0
)
;

8
2

d
b
g
_
i
s
_
o

:
o
u
t

s
t
d
_
l
o
g
i
c
_
v
e
c
t
o
r
(
1

d
o
w
n
t
o

0
)
;

8
3

d
b
g
_
w
p
_
o

:
o
u
t

s
t
d
_
l
o
g
i
c
_
v
e
c
t
o
r
(
1
0

d
o
w
n
t
o

0
)
;

8
4

d
b
g
_
b
p
_
o

:
o
u
t

s
t
d
_
l
o
g
i
c
;

8
5

d
b
g
_
s
t
b
_
i

:
i
n

s
t
d
_
l
o
g
i
c
;

8
6

d
b
g
_
w
e
_
i

:
i
n

s
t
d
_
l
o
g
i
c
;

8
7

d
b
g
_
a
d
r
_
i

:
i
n

s
t
d
_
l
o
g
i
c
_
v
e
c
t
o
r
(
3
1

d
o
w
n
t
o

0
)
;

8
8

d
b
g
_
d
a
t
_
i

:
i
n

s
t
d
_
l
o
g
i
c
_
v
e
c
t
o
r
(
3
1

d
o
w
n
t
o

0
)
;

8
9

d
b
g
_
d
a
t
_
o

:
o
u
t

s
t
d
_
l
o
g
i
c
_
v
e
c
t
o
r
(
3
1

d
o
w
n
t
o

0
)
;

9
0

d
b
g
_
a
c
k
_
o

:
o
u
t

s
t
d
_
l
o
g
i
c
;

9
1

9
2

-
-

P
o
w
e
r

M
a
n
a
g
e
m
e
n
t

i
n
t
e
r
f
a
c
e

9
3

p
m
_
c
p
u
s
t
a
l
l
_
i

:
i
n

s
t
d
_
l
o
g
i
c
;

9
4

p
m
_
c
l
k
s
d
_
o

:
o
u
t

s
t
d
_
l
o
g
i
c
_
v
e
c
t
o
r
(
3

d
o
w
n
t
o

0
)
;

9
5

p
m
_
d
c
_
g
a
t
e
_
o

:
o
u
t

s
t
d
_
l
o
g
i
c
;

9
6

p
m
_
i
c
_
g
a
t
e
_
o

:
o
u
t

s
t
d
_
l
o
g
i
c
;

9
7

p
m
_
d
m
m
u
_
g
a
t
e
_
o

:
o
u
t

s
t
d
_
l
o
g
i
c
;

9
8

p
m
_
i
m
m
u
_
g
a
t
e
_
o

:
o
u
t

s
t
d
_
l
o
g
i
c
;

9
9

p
m
_
t
t
_
g
a
t
e
_
o

:
o
u
t

s
t
d
_
l
o
g
i
c
;

1
0
0

p
m
_
c
p
u
_
g
a
t
e
_
o

:
o
u
t

s
t
d
_
l
o
g
i
c
;

1
0
1

p
m
_
w
a
k
e
u
p
_
o

:
o
u
t

s
t
d
_
l
o
g
i
c
;

1
0
2

p
m
_
l
v
o
l
t
_
o

:
o
u
t

s
t
d
_
l
o
g
i
c

1
0
3

)
;

1
0
4

e
n
d

c
o
m
p
o
n
e
n
t
;

1
0
5

1
0
6

c
o
m
p
o
n
e
n
t

c
o
r
e
_
m
e
m
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1
0
7

p
o
r
t

(

1
0
8

-
-
I
/
O

P
o
r
t
s

1
0
9

w
b
_
c
l
k
_
i

:
i
n

b
i
t
_
t
;

-
-

T
h
e

C
l
o
c
k

1
1
0

w
b
_
r
s
t
_
i

:
i
n

b
i
t
_
t
;

-
-

T
h
e

r
e
s
e
t

s
i
g
n
a
l

1
1
1

1
1
2

-
-
W
B

s
l
a
v
e

i
/
f

1
1
3

w
b
_
d
a
t
a
_
i

:
i
n

w
o
r
d
_
t
;

-
-

W
B

d
a
t
a

i
n

1
1
4

w
b
_
d
a
t
a
_
o

:
o
u
t

w
o
r
d
_
t
;

-
-

W
B

d
a
t
a

o
u
t

1
1
5

w
b
_
a
d
r
_
i

:
i
n

w
o
r
d
_
t
;

-
-

W
B

a
d
r
e
s
s

1
1
6

w
b
_
s
e
l
_
i

:
i
n

s
t
d
_
l
o
g
i
c
_
v
e
c
t
o
r
(
3

d
o
w
n
t
o

0
)
;

-
-
W
B

s
e
l
e
c
t

i
n
p
u
t

a
r
r
a
y

1
1
7

w
b
_
w
e
_
i

:
i
n

b
i
t
_
t
;

-
-

W
B

w
r
i
t
e

e
n
a
b
l
e

1
1
8

w
b
_
c
y
c
_
i

:
i
n

b
i
t
_
t
;

-
-

W
B

c
y
c
l
e

i
n
p
u
t

1
1
9

w
b
_
s
t
b
_
i

:
i
n

b
i
t
_
t
;

-
-

W
B

s
t
r
o
b
e

i
n
p
u
t

1
2
0

w
b
_
a
c
k
_
o

:
o
u
t

b
i
t
_
t
;

-
-

W
B

a
c
k
n
o
w
l
e
d
g
e

o
u
t
p
u
t

1
2
1

w
b
_
e
r
r
_
o

:
o
u
t

b
i
t
_
t
)
;

-
-

W
B

e
r
r
o
r

s
i
g
n
a
l

1
2
2

e
n
d

c
o
m
p
o
n
e
n
t

c
o
r
e
_
m
e
m
;

1
2
3

1
2
4

c
o
m
p
o
n
e
n
t

s
e
m
a
p
h
o
r
e

1
2
5

p
o
r
t

(

1
2
6

-
-
I
/
O

P
o
r
t
s

1
2
7

w
b
_
c
l
k
_
i

:
i
n

b
i
t
_
t
;

-
-

T
h
e

C
l
o
c
k

1
2
8

w
b
_
r
s
t
_
i

:
i
n

b
i
t
_
t
;

-
-

T
h
e

r
e
s
e
t

s
i
g
n
a
l

1
2
9

1
3
0

-
-
W
B

s
l
a
v
e

i
/
f

1
3
1

w
b
_
d
a
t
a
_
i

:
i
n

w
o
r
d
_
t
;

-
-

W
B

d
a
t
a

i
n

1
3
2

w
b
_
d
a
t
a
_
o

:
o
u
t

w
o
r
d
_
t
;

-
-

W
B

d
a
t
a

o
u
t

1
3
3

w
b
_
a
d
r
_
i

:
i
n

w
o
r
d
_
t
;

-
-

W
B

a
d
r
e
s
s

1
3
4

w
b
_
s
e
l
_
i

:
i
n

s
t
d
_
l
o
g
i
c
_
v
e
c
t
o
r
(
3

d
o
w
n
t
o

0
)
;

-
-
W
B

s
e
l
e
c
t

i
n
p
u
t

a
r
r
a
y

1
3
5

w
b
_
w
e
_
i

:
i
n

b
i
t
_
t
;

-
-

W
B

w
r
i
t
e

e
n
a
b
l
e

1
3
6

w
b
_
c
y
c
_
i

:
i
n

b
i
t
_
t
;

-
-

W
B

c
y
c
l
e

i
n
p
u
t

1
3
7

w
b
_
s
t
b
_
i

:
i
n

b
i
t
_
t
;

-
-

W
B

s
t
r
o
b
e

i
n
p
u
t

1
3
8

w
b
_
a
c
k
_
o

:
o
u
t

b
i
t
_
t
;

-
-

W
B

a
c
k
n
o
w
l
e
d
g
e

o
u
t
p
u
t

1
3
9

w
b
_
e
r
r
_
o

:
o
u
t

b
i
t
_
t
)
;

-
-

W
B

e
r
r
o
r

s
i
g
n
a
l

1
4
0

e
n
d

c
o
m
p
o
n
e
n
t

s
e
m
a
p
h
o
r
e
;

1
4
1

1
4
2

c
o
m
p
o
n
e
n
t

u
a
r
t
_
t
o
p
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1
4
3

p
o
r
t

(

1
4
4

-
-
I
/
O

P
o
r
t
s

1
4
5

w
b
_
c
l
k
_
i

:
i
n

b
i
t
_
t
;

-
-

T
h
e

C
l
o
c
k

1
4
6

1
4
7

-
-
W
B

s
l
a
v
e

s
i
g
n
a
l

1
4
8

w
b
_
r
s
t
_
i

:
i
n

b
i
t
_
t
;

-
-

T
h
e

r
e
s
e
t

s
i
g
n
a
l

1
4
9

w
b
_
a
d
r
_
i

:
i
n

s
t
d
_
l
o
g
i
c
_
v
e
c
t
o
r
(
4

d
o
w
n
t
o

0
)

;
-
-

W
B

a
d
r
e
s
s

1
5
0

w
b
_
d
a
t
_
i

:
i
n

w
o
r
d
_
t
;

-
-

W
B

d
a
t
a

i
n

1
5
1

w
b
_
d
a
t
_
o

:
o
u
t

w
o
r
d
_
t
;

-
-

W
B

d
a
t
a

o
u
t

1
5
2

w
b
_
w
e
_
i

:
i
n

b
i
t
_
t
;

-
-

W
B

w
r
i
t
e

e
n
a
b
l
e

1
5
3

w
b
_
s
t
b
_
i

:
i
n

b
i
t
_
t
;

-
-

W
B

s
t
r
o
b
e

i
n
p
u
t

1
5
4

w
b
_
c
y
c
_
i

:
i
n

b
i
t
_
t
;

-
-

W
B

c
y
c
l
e

i
n
p
u
t

1
5
5

w
b
_
a
c
k
_
o

:
o
u
t

b
i
t
_
t
;

-
-

W
B

a
c
k
n
o
w
l
e
d
g
e

o
u
t
p
u
t

1
5
6

w
b
_
s
e
l
_
i

:
i
n

s
t
d
_
l
o
g
i
c
_
v
e
c
t
o
r
(
3

d
o
w
n
t
o

0
)
;

-
-

W
B

s
e
l
e
c
t

i
n
p
u
t

a
r
r
a
y

1
5
7

1
5
8

i
n
t
_
o

:
o
u
t

b
i
t
_
t
;

-
-

i
n
t
e
r
r
u
p
t

r
e
q
u
e
s
t

1
5
9

1
6
0

-
-

U
A
R
T

s
i
g
n
a
l
s

1
6
1

-
-

s
e
r
i
a
l

i
n
p
u
t
/
o
u
t
p
u
t

1
6
2

s
t
x
_
p
a
d
_
o

:
o
u
t

b
i
t
_
t
;

-
-

T
r
a
n
s
m
i
t

d
a
t
a

1
6
3

s
r
x
_
p
a
d
_
i

:
i
n

b
i
t
_
t
;

-
-

R
e
c
i
v
e

D
a
t
a

1
6
4

1
6
5

-
-

m
o
d
e
m

s
i
g
n
a
l
s

1
6
6

r
t
s
_
p
a
d
_
o

:
o
u
t

b
i
t
_
t
;

-
-

R
e
q
u
e
s
t

t
o

s
e
n
d

1
6
7

c
t
s
_
p
a
d
_
i

:
i
n

b
i
t
_
t
;

-
-

C
l
e
a
r

t
o

s
e
n
d

1
6
8

d
t
r
_
p
a
d
_
o

:
o
u
t

b
i
t
_
t
;

-
-

1
6
9

d
s
r
_
p
a
d
_
i

:
i
n

b
i
t
_
t
;

-
-

D
a
t
a

s
e
t

r
e
a
d
y

1
7
0

r
i
_
p
a
d
_
i

:
i
n

b
i
t
_
t
;

-
-

R
i
n
g

i
n
d
i
c
a
t
o
r

1
7
1

d
c
d
_
p
a
d
_
i

:
i
n

b
i
t
_
t

-
-

D
a
t
a

C
a
r
r
i
e
r

D
e
t
e
c
t

1
7
2

)
;

1
7
3

1
7
4

e
n
d

c
o
m
p
o
n
e
n
t

u
a
r
t
_
t
o
p
;

1
7
5

1
7
6

c
o
m
p
o
n
e
n
t

w
b
_
c
o
n
b
u
s
_
t
o
p

1
7
7

g
e
n
e
r
i
c
(

1
7
8

-
-
I
m
e
m

0
x
0
0
0
0
0
0
0
0
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1
7
9

s
0
_
a
d
d
r
_
w

:
i
n
t
e
g
e
r

:
=

1
7
;

1
8
0

-
-

s
0
_
a
d
d
r

:
i
n
t
e
g
e
r

:
=

0
;

1
8
1

s
0
_
a
d
d
r

:
i
n
t
e
g
e
r

:
=

0
;

1
8
2

-
-
D
m
e
m

0
x
0
0
0
0
4
0
0
0

1
8
3

s
1
_
a
d
d
r
_
w

:
i
n
t
e
g
e
r

:
=

1
7
;

1
8
4

-
-

s
1
_
a
d
d
r

:
i
n
t
e
g
e
r

:
=

8
1
9
2
;

1
8
5

s
1
_
a
d
d
r

:
i
n
t
e
g
e
r

:
=

1
;

1
8
6

s
2
7
_
a
d
d
r
_
w

:
i
n
t
e
g
e
r

:
=

8
;

1
8
7

-
-
U
A
R
T

0
x
9
0
0
0
0
0
0
0

1
8
8

-
-

s
2
_
a
d
d
r

:
i
n
t
e
g
e
r

:
=

-
1
8
7
9
0
4
8
1
9
2
;

1
8
9

s
2
_
a
d
d
r

:
i
n
t
e
g
e
r

:
=

1
4
4
;

1
9
0

-
-
S
e
m
a
p
h
o
r
e

0
x
4
0
0
0
0
0
0
0

1
9
1

-
-

s
3
_
a
d
d
r

:
i
n
t
e
g
e
r

:
=

1
0
7
3
7
4
1
8
2
4
;

1
9
2

s
3
_
a
d
d
r

:
i
n
t
e
g
e
r

:
=

6
4
;

1
9
3

-
-
N
o
t

u
s
e
d

1
9
4

s
4
_
a
d
d
r

:
i
n
t
e
g
e
r

:
=

2
7
;

1
9
5

s
5
_
a
d
d
r

:
i
n
t
e
g
e
r

:
=

2
8
;

1
9
6

s
6
_
a
d
d
r

:
i
n
t
e
g
e
r

:
=

2
9
;

1
9
7

s
7
_
a
d
d
r

:
i
n
t
e
g
e
r

:
=

3
0

1
9
8

)
;

1
9
9

p
o
r
t
(

2
0
0

2
0
1

-
-
I
/
O

p
o
r
t
s

2
0
2

c
l
k
_
i

:
i
n

s
t
d
_
l
o
g
i
c
;

2
0
3

r
s
t
_
i

:
i
n

s
t
d
_
l
o
g
i
c
;

2
0
4

2
0
5

-
-
M
a
s
t
e
r

0

2
0
6

m
0
_
d
a
t
_
i

:
i
n

s
t
d
_
l
o
g
i
c
_
v
e
c
t
o
r
(
3
1

d
o
w
n
t
o

0
)
;

2
0
7

m
0
_
d
a
t
_
o

:
o
u
t

s
t
d
_
l
o
g
i
c
_
v
e
c
t
o
r
(
3
1

d
o
w
n
t
o

0
)
;

2
0
8

m
0
_
a
d
r
_
i

:
i
n

s
t
d
_
l
o
g
i
c
_
v
e
c
t
o
r
(
3
1

d
o
w
n
t
o

0
)
;

2
0
9

m
0
_
s
e
l
_
i

:
i
n

s
t
d
_
l
o
g
i
c
_
v
e
c
t
o
r
(
3

d
o
w
n
t
o

0
)
;

2
1
0

m
0
_
w
e
_
i

:
i
n

s
t
d
_
l
o
g
i
c
;

2
1
1

m
0
_
c
y
c
_
i

:
i
n

s
t
d
_
l
o
g
i
c
;

2
1
2

m
0
_
s
t
b
_
i

:
i
n

s
t
d
_
l
o
g
i
c
;

2
1
3

m
0
_
a
c
k
_
o

:
o
u
t

s
t
d
_
l
o
g
i
c
;

2
1
4

m
0
_
e
r
r
_
o

:
o
u
t

s
t
d
_
l
o
g
i
c
;
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2
1
5

m
0
_
r
t
y
_
o

:
o
u
t

s
t
d
_
l
o
g
i
c
;

2
1
6

m
0
_
c
a
b
_
i

:
i
n

s
t
d
_
l
o
g
i
c
;

2
1
7

2
1
8

-
-
M
a
s
t
e
r

1

2
1
9

m
1
_
d
a
t
_
i

:
i
n

s
t
d
_
l
o
g
i
c
_
v
e
c
t
o
r
(
3
1

d
o
w
n
t
o

0
)
;

2
2
0

m
1
_
d
a
t
_
o

:
o
u
t

s
t
d
_
l
o
g
i
c
_
v
e
c
t
o
r
(
3
1

d
o
w
n
t
o

0
)
;

2
2
1

m
1
_
a
d
r
_
i

:
i
n

s
t
d
_
l
o
g
i
c
_
v
e
c
t
o
r
(
3
1

d
o
w
n
t
o

0
)
;

2
2
2

m
1
_
s
e
l
_
i

:
i
n

s
t
d
_
l
o
g
i
c
_
v
e
c
t
o
r
(
3

d
o
w
n
t
o

0
)
;

2
2
3

m
1
_
w
e
_
i

:
i
n

s
t
d
_
l
o
g
i
c
;

2
2
4

m
1
_
c
y
c
_
i

:
i
n

s
t
d
_
l
o
g
i
c
;

2
2
5

m
1
_
s
t
b
_
i

:
i
n

s
t
d
_
l
o
g
i
c
;

2
2
6

m
1
_
a
c
k
_
o

:
o
u
t

s
t
d
_
l
o
g
i
c
;

2
2
7

m
1
_
e
r
r
_
o

:
o
u
t

s
t
d
_
l
o
g
i
c
;

2
2
8

m
1
_
r
t
y
_
o

:
o
u
t

s
t
d
_
l
o
g
i
c
;

2
2
9

m
1
_
c
a
b
_
i

:
i
n

s
t
d
_
l
o
g
i
c
;

2
3
0

2
3
1

-
-
M
a
s
t
e
r

2

2
3
2

m
2
_
d
a
t
_
i

:
i
n

s
t
d
_
l
o
g
i
c
_
v
e
c
t
o
r
(
3
1

d
o
w
n
t
o

0
)
;

2
3
3

m
2
_
d
a
t
_
o

:
o
u
t

s
t
d
_
l
o
g
i
c
_
v
e
c
t
o
r
(
3
1

d
o
w
n
t
o

0
)
;

2
3
4

m
2
_
a
d
r
_
i

:
i
n

s
t
d
_
l
o
g
i
c
_
v
e
c
t
o
r
(
3
1

d
o
w
n
t
o

0
)
;

2
3
5

m
2
_
s
e
l
_
i

:
i
n

s
t
d
_
l
o
g
i
c
_
v
e
c
t
o
r
(
3

d
o
w
n
t
o

0
)
;

2
3
6

m
2
_
w
e
_
i

:
i
n

s
t
d
_
l
o
g
i
c
;

2
3
7

m
2
_
c
y
c
_
i

:
i
n

s
t
d
_
l
o
g
i
c
;

2
3
8

m
2
_
s
t
b
_
i

:
i
n

s
t
d
_
l
o
g
i
c
;

2
3
9

m
2
_
a
c
k
_
o

:
o
u
t

s
t
d
_
l
o
g
i
c
;

2
4
0

m
2
_
e
r
r
_
o

:
o
u
t

s
t
d
_
l
o
g
i
c
;

2
4
1

m
2
_
r
t
y
_
o

:
o
u
t

s
t
d
_
l
o
g
i
c
;

2
4
2

m
2
_
c
a
b
_
i

:
i
n

s
t
d
_
l
o
g
i
c
;

2
4
3

2
4
4

-
-
M
a
s
t
e
r

3

2
4
5

m
3
_
d
a
t
_
i

:
i
n

s
t
d
_
l
o
g
i
c
_
v
e
c
t
o
r
(
3
1

d
o
w
n
t
o

0
)
;

2
4
6

m
3
_
d
a
t
_
o

:
o
u
t

s
t
d
_
l
o
g
i
c
_
v
e
c
t
o
r
(
3
1

d
o
w
n
t
o

0
)
;

2
4
7

m
3
_
a
d
r
_
i

:
i
n

s
t
d
_
l
o
g
i
c
_
v
e
c
t
o
r
(
3
1

d
o
w
n
t
o

0
)
;

2
4
8

m
3
_
s
e
l
_
i

:
i
n

s
t
d
_
l
o
g
i
c
_
v
e
c
t
o
r
(
3

d
o
w
n
t
o

0
)
;

2
4
9

m
3
_
w
e
_
i

:
i
n

s
t
d
_
l
o
g
i
c
;

2
5
0

m
3
_
c
y
c
_
i

:
i
n

s
t
d
_
l
o
g
i
c
;
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2
5
1

m
3
_
s
t
b
_
i

:
i
n

s
t
d
_
l
o
g
i
c
;

2
5
2

m
3
_
a
c
k
_
o

:
o
u
t

s
t
d
_
l
o
g
i
c
;

2
5
3

m
3
_
e
r
r
_
o

:
o
u
t

s
t
d
_
l
o
g
i
c
;

2
5
4

m
3
_
r
t
y
_
o

:
o
u
t

s
t
d
_
l
o
g
i
c
;

2
5
5

m
3
_
c
a
b
_
i

:
i
n

s
t
d
_
l
o
g
i
c
;

2
5
6

2
5
7

-
-
M
a
s
t
e
r

4

2
5
8

m
4
_
d
a
t
_
i

:
i
n

s
t
d
_
l
o
g
i
c
_
v
e
c
t
o
r
(
3
1

d
o
w
n
t
o

0
)
;

2
5
9

m
4
_
d
a
t
_
o

:
o
u
t

s
t
d
_
l
o
g
i
c
_
v
e
c
t
o
r
(
3
1

d
o
w
n
t
o

0
)
;

2
6
0

m
4
_
a
d
r
_
i

:
i
n

s
t
d
_
l
o
g
i
c
_
v
e
c
t
o
r
(
3
1

d
o
w
n
t
o

0
)
;

2
6
1

m
4
_
s
e
l
_
i

:
i
n

s
t
d
_
l
o
g
i
c
_
v
e
c
t
o
r
(
3

d
o
w
n
t
o

0
)
;

2
6
2

m
4
_
w
e
_
i

:
i
n

s
t
d
_
l
o
g
i
c
;

2
6
3

m
4
_
c
y
c
_
i

:
i
n

s
t
d
_
l
o
g
i
c
;

2
6
4

m
4
_
s
t
b
_
i

:
i
n

s
t
d
_
l
o
g
i
c
;

2
6
5

m
4
_
a
c
k
_
o

:
o
u
t

s
t
d
_
l
o
g
i
c
;

2
6
6

m
4
_
e
r
r
_
o

:
o
u
t

s
t
d
_
l
o
g
i
c
;

2
6
7

m
4
_
r
t
y
_
o

:
o
u
t

s
t
d
_
l
o
g
i
c
;

2
6
8

m
4
_
c
a
b
_
i

:
i
n

s
t
d
_
l
o
g
i
c
;

2
6
9

2
7
0

-
-
M
a
s
t
e
r

5

2
7
1

m
5
_
d
a
t
_
i

:
i
n

s
t
d
_
l
o
g
i
c
_
v
e
c
t
o
r
(
3
1

d
o
w
n
t
o

0
)
;

2
7
2

m
5
_
d
a
t
_
o

:
o
u
t

s
t
d
_
l
o
g
i
c
_
v
e
c
t
o
r
(
3
1

d
o
w
n
t
o

0
)
;

2
7
3

m
5
_
a
d
r
_
i

:
i
n

s
t
d
_
l
o
g
i
c
_
v
e
c
t
o
r
(
3
1

d
o
w
n
t
o

0
)
;

2
7
4

m
5
_
s
e
l
_
i

:
i
n

s
t
d
_
l
o
g
i
c
_
v
e
c
t
o
r
(
3

d
o
w
n
t
o

0
)
;

2
7
5

m
5
_
w
e
_
i

:
i
n

s
t
d
_
l
o
g
i
c
;

2
7
6

m
5
_
c
y
c
_
i

:
i
n

s
t
d
_
l
o
g
i
c
;

2
7
7

m
5
_
s
t
b
_
i

:
i
n

s
t
d
_
l
o
g
i
c
;

2
7
8

m
5
_
a
c
k
_
o

:
o
u
t

s
t
d
_
l
o
g
i
c
;

2
7
9

m
5
_
e
r
r
_
o

:
o
u
t

s
t
d
_
l
o
g
i
c
;

2
8
0

m
5
_
r
t
y
_
o

:
o
u
t

s
t
d
_
l
o
g
i
c
;

2
8
1

m
5
_
c
a
b
_
i

:
i
n

s
t
d
_
l
o
g
i
c
;

2
8
2

2
8
3

-
-
M
a
s
t
e
r

6

2
8
4

m
6
_
d
a
t
_
i

:
i
n

s
t
d
_
l
o
g
i
c
_
v
e
c
t
o
r
(
3
1

d
o
w
n
t
o

0
)
;

2
8
5

m
6
_
d
a
t
_
o

:
o
u
t

s
t
d
_
l
o
g
i
c
_
v
e
c
t
o
r
(
3
1

d
o
w
n
t
o

0
)
;

2
8
6

m
6
_
a
d
r
_
i

:
i
n

s
t
d
_
l
o
g
i
c
_
v
e
c
t
o
r
(
3
1

d
o
w
n
t
o

0
)
;
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2
8
7

m
6
_
s
e
l
_
i

:
i
n

s
t
d
_
l
o
g
i
c
_
v
e
c
t
o
r
(
3

d
o
w
n
t
o

0
)
;

2
8
8

m
6
_
w
e
_
i

:
i
n

s
t
d
_
l
o
g
i
c
;

2
8
9

m
6
_
c
y
c
_
i

:
i
n

s
t
d
_
l
o
g
i
c
;

2
9
0

m
6
_
s
t
b
_
i

:
i
n

s
t
d
_
l
o
g
i
c
;

2
9
1

m
6
_
a
c
k
_
o

:
o
u
t

s
t
d
_
l
o
g
i
c
;

2
9
2

m
6
_
e
r
r
_
o

:
o
u
t

s
t
d
_
l
o
g
i
c
;

2
9
3

m
6
_
r
t
y
_
o

:
o
u
t

s
t
d
_
l
o
g
i
c
;

2
9
4

m
6
_
c
a
b
_
i

:
i
n

s
t
d
_
l
o
g
i
c
;

2
9
5

2
9
6

-
-
M
a
s
t
e
r

7

2
9
7

m
7
_
d
a
t
_
i

:
i
n

s
t
d
_
l
o
g
i
c
_
v
e
c
t
o
r
(
3
1

d
o
w
n
t
o

0
)
;

2
9
8

m
7
_
d
a
t
_
o

:
o
u
t

s
t
d
_
l
o
g
i
c
_
v
e
c
t
o
r
(
3
1

d
o
w
n
t
o

0
)
;

2
9
9

m
7
_
a
d
r
_
i

:
i
n

s
t
d
_
l
o
g
i
c
_
v
e
c
t
o
r
(
3
1

d
o
w
n
t
o

0
)
;

3
0
0

m
7
_
s
e
l
_
i

:
i
n

s
t
d
_
l
o
g
i
c
_
v
e
c
t
o
r
(
3

d
o
w
n
t
o

0
)
;

3
0
1

m
7
_
w
e
_
i

:
i
n

s
t
d
_
l
o
g
i
c
;

3
0
2

m
7
_
c
y
c
_
i

:
i
n

s
t
d
_
l
o
g
i
c
;

3
0
3

m
7
_
s
t
b
_
i

:
i
n

s
t
d
_
l
o
g
i
c
;

3
0
4

m
7
_
a
c
k
_
o

:
o
u
t

s
t
d
_
l
o
g
i
c
;

3
0
5

m
7
_
e
r
r
_
o

:
o
u
t

s
t
d
_
l
o
g
i
c
;

3
0
6

m
7
_
r
t
y
_
o

:
o
u
t

s
t
d
_
l
o
g
i
c
;

3
0
7

m
7
_
c
a
b
_
i

:
i
n

s
t
d
_
l
o
g
i
c
;

3
0
8

3
0
9

-
-
S
l
a
v
e

0

3
1
0

s
0
_
d
a
t
_
i

:
i
n

s
t
d
_
l
o
g
i
c
_
v
e
c
t
o
r
(
3
1

d
o
w
n
t
o

0
)
;

3
1
1

s
0
_
d
a
t
_
o

:
o
u
t

s
t
d
_
l
o
g
i
c
_
v
e
c
t
o
r
(
3
1

d
o
w
n
t
o

0
)
;

3
1
2

s
0
_
a
d
r
_
o

:
o
u
t

s
t
d
_
l
o
g
i
c
_
v
e
c
t
o
r
(
3
1

d
o
w
n
t
o

0
)
;

3
1
3

s
0
_
s
e
l
_
o

:
o
u
t

s
t
d
_
l
o
g
i
c
_
v
e
c
t
o
r
(
3

d
o
w
n
t
o

0
)
;

3
1
4

s
0
_
w
e
_
o

:
o
u
t

s
t
d
_
l
o
g
i
c
;

3
1
5

s
0
_
c
y
c
_
o

:
o
u
t

s
t
d
_
l
o
g
i
c
;

3
1
6

s
0
_
s
t
b
_
o

:
o
u
t

s
t
d
_
l
o
g
i
c
;

3
1
7

s
0
_
a
c
k
_
i

:
i
n

s
t
d
_
l
o
g
i
c
;

3
1
8

s
0
_
e
r
r
_
i

:
i
n

s
t
d
_
l
o
g
i
c
;

3
1
9

s
0
_
r
t
y
_
i

:
i
n

s
t
d
_
l
o
g
i
c
;

3
2
0

s
0
_
c
a
b
_
o

:
o
u
t

s
t
d
_
l
o
g
i
c
;

3
2
1

3
2
2

-
-
S
l
a
v
e

1
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3
2
3

s
1
_
d
a
t
_
i

:
i
n

s
t
d
_
l
o
g
i
c
_
v
e
c
t
o
r
(
3
1

d
o
w
n
t
o

0
)
;

3
2
4

s
1
_
d
a
t
_
o

:
o
u
t

s
t
d
_
l
o
g
i
c
_
v
e
c
t
o
r
(
3
1

d
o
w
n
t
o

0
)
;

3
2
5

s
1
_
a
d
r
_
o

:
o
u
t

s
t
d
_
l
o
g
i
c
_
v
e
c
t
o
r
(
3
1

d
o
w
n
t
o

0
)
;

3
2
6

s
1
_
s
e
l
_
o

:
o
u
t

s
t
d
_
l
o
g
i
c
_
v
e
c
t
o
r
(
3

d
o
w
n
t
o

0
)
;

3
2
7

s
1
_
w
e
_
o

:
o
u
t

s
t
d
_
l
o
g
i
c
;

3
2
8

s
1
_
c
y
c
_
o

:
o
u
t

s
t
d
_
l
o
g
i
c
;

3
2
9

s
1
_
s
t
b
_
o

:
o
u
t

s
t
d
_
l
o
g
i
c
;

3
3
0

s
1
_
a
c
k
_
i

:
i
n

s
t
d
_
l
o
g
i
c
;

3
3
1

s
1
_
e
r
r
_
i

:
i
n

s
t
d
_
l
o
g
i
c
;

3
3
2

s
1
_
r
t
y
_
i

:
i
n

s
t
d
_
l
o
g
i
c
;

3
3
3

s
1
_
c
a
b
_
o

:
o
u
t

s
t
d
_
l
o
g
i
c
;

3
3
4

3
3
5

-
-
S
l
a
v
e

2

3
3
6

s
2
_
d
a
t
_
i

:
i
n

s
t
d
_
l
o
g
i
c
_
v
e
c
t
o
r
(
3
1

d
o
w
n
t
o

0
)
;

3
3
7

s
2
_
d
a
t
_
o

:
o
u
t

s
t
d
_
l
o
g
i
c
_
v
e
c
t
o
r
(
3
1

d
o
w
n
t
o

0
)
;

3
3
8

s
2
_
a
d
r
_
o

:
o
u
t

s
t
d
_
l
o
g
i
c
_
v
e
c
t
o
r
(
3
1

d
o
w
n
t
o

0
)
;

3
3
9

s
2
_
s
e
l
_
o

:
o
u
t

s
t
d
_
l
o
g
i
c
_
v
e
c
t
o
r
(
3

d
o
w
n
t
o

0
)
;

3
4
0

s
2
_
w
e
_
o

:
o
u
t

s
t
d
_
l
o
g
i
c
;

3
4
1

s
2
_
c
y
c
_
o

:
o
u
t

s
t
d
_
l
o
g
i
c
;

3
4
2

s
2
_
s
t
b
_
o

:
o
u
t

s
t
d
_
l
o
g
i
c
;

3
4
3

s
2
_
a
c
k
_
i

:
i
n

s
t
d
_
l
o
g
i
c
;

3
4
4

s
2
_
e
r
r
_
i

:
i
n

s
t
d
_
l
o
g
i
c
;

3
4
5

s
2
_
r
t
y
_
i

:
i
n

s
t
d
_
l
o
g
i
c
;

3
4
6

s
2
_
c
a
b
_
o

:
o
u
t

s
t
d
_
l
o
g
i
c
;

3
4
7

3
4
8

-
-
S
l
a
v
e

3

3
4
9

s
3
_
d
a
t
_
i

:
i
n

s
t
d
_
l
o
g
i
c
_
v
e
c
t
o
r
(
3
1

d
o
w
n
t
o

0
)
;

3
5
0

s
3
_
d
a
t
_
o

:
o
u
t

s
t
d
_
l
o
g
i
c
_
v
e
c
t
o
r
(
3
1

d
o
w
n
t
o

0
)
;

3
5
1

s
3
_
a
d
r
_
o

:
o
u
t

s
t
d
_
l
o
g
i
c
_
v
e
c
t
o
r
(
3
1

d
o
w
n
t
o

0
)
;

3
5
2

s
3
_
s
e
l
_
o

:
o
u
t

s
t
d
_
l
o
g
i
c
_
v
e
c
t
o
r
(
3

d
o
w
n
t
o

0
)
;

3
5
3

s
3
_
w
e
_
o

:
o
u
t

s
t
d
_
l
o
g
i
c
;

3
5
4

s
3
_
c
y
c
_
o

:
o
u
t

s
t
d
_
l
o
g
i
c
;

3
5
5

s
3
_
s
t
b
_
o

:
o
u
t

s
t
d
_
l
o
g
i
c
;

3
5
6

s
3
_
a
c
k
_
i

:
i
n

s
t
d
_
l
o
g
i
c
;

3
5
7

s
3
_
e
r
r
_
i

:
i
n

s
t
d
_
l
o
g
i
c
;

3
5
8

s
3
_
r
t
y
_
i

:
i
n

s
t
d
_
l
o
g
i
c
;
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3
5
9

s
3
_
c
a
b
_
o

:
o
u
t

s
t
d
_
l
o
g
i
c
;

3
6
0

3
6
1

-
-
S
l
a
v
e

4

3
6
2

s
4
_
d
a
t
_
i

:
i
n

s
t
d
_
l
o
g
i
c
_
v
e
c
t
o
r
(
3
1

d
o
w
n
t
o

0
)
;

3
6
3

s
4
_
d
a
t
_
o

:
o
u
t

s
t
d
_
l
o
g
i
c
_
v
e
c
t
o
r
(
3
1

d
o
w
n
t
o

0
)
;

3
6
4

s
4
_
a
d
r
_
o

:
o
u
t

s
t
d
_
l
o
g
i
c
_
v
e
c
t
o
r
(
3
1

d
o
w
n
t
o

0
)
;

3
6
5

s
4
_
s
e
l
_
o

:
o
u
t

s
t
d
_
l
o
g
i
c
_
v
e
c
t
o
r
(
3

d
o
w
n
t
o

0
)
;

3
6
6

s
4
_
w
e
_
o

:
o
u
t

s
t
d
_
l
o
g
i
c
;

3
6
7

s
4
_
c
y
c
_
o

:
o
u
t

s
t
d
_
l
o
g
i
c
;

3
6
8

s
4
_
s
t
b
_
o

:
o
u
t

s
t
d
_
l
o
g
i
c
;

3
6
9

s
4
_
a
c
k
_
i

:
i
n

s
t
d
_
l
o
g
i
c
;

3
7
0

s
4
_
e
r
r
_
i

:
i
n

s
t
d
_
l
o
g
i
c
;

3
7
1

s
4
_
r
t
y
_
i

:
i
n

s
t
d
_
l
o
g
i
c
;

3
7
2

s
4
_
c
a
b
_
o

:
o
u
t

s
t
d
_
l
o
g
i
c
;

3
7
3

3
7
4

-
-
S
l
a
v
e

5

3
7
5

s
5
_
d
a
t
_
i

:
i
n

s
t
d
_
l
o
g
i
c
_
v
e
c
t
o
r
(
3
1

d
o
w
n
t
o

0
)
;

3
7
6

s
5
_
d
a
t
_
o

:
o
u
t

s
t
d
_
l
o
g
i
c
_
v
e
c
t
o
r
(
3
1

d
o
w
n
t
o

0
)
;

3
7
7

s
5
_
a
d
r
_
o

:
o
u
t

s
t
d
_
l
o
g
i
c
_
v
e
c
t
o
r
(
3
1

d
o
w
n
t
o

0
)
;

3
7
8

s
5
_
s
e
l
_
o

:
o
u
t

s
t
d
_
l
o
g
i
c
_
v
e
c
t
o
r
(
3

d
o
w
n
t
o

0
)
;

3
7
9

s
5
_
w
e
_
o

:
o
u
t

s
t
d
_
l
o
g
i
c
;

3
8
0

s
5
_
c
y
c
_
o

:
o
u
t

s
t
d
_
l
o
g
i
c
;

3
8
1

s
5
_
s
t
b
_
o

:
o
u
t

s
t
d
_
l
o
g
i
c
;

3
8
2

s
5
_
a
c
k
_
i

:
i
n

s
t
d
_
l
o
g
i
c
;

3
8
3

s
5
_
e
r
r
_
i

:
i
n

s
t
d
_
l
o
g
i
c
;

3
8
4

s
5
_
r
t
y
_
i

:
i
n

s
t
d
_
l
o
g
i
c
;

3
8
5

s
5
_
c
a
b
_
o

:
o
u
t

s
t
d
_
l
o
g
i
c
;

3
8
6

3
8
7

-
-
S
l
a
v
e

6

3
8
8

s
6
_
d
a
t
_
i

:
i
n

s
t
d
_
l
o
g
i
c
_
v
e
c
t
o
r
(
3
1

d
o
w
n
t
o

0
)
;

3
8
9

s
6
_
d
a
t
_
o

:
o
u
t

s
t
d
_
l
o
g
i
c
_
v
e
c
t
o
r
(
3
1

d
o
w
n
t
o

0
)
;

3
9
0

s
6
_
a
d
r
_
o

:
o
u
t

s
t
d
_
l
o
g
i
c
_
v
e
c
t
o
r
(
3
1

d
o
w
n
t
o

0
)
;

3
9
1

s
6
_
s
e
l
_
o

:
o
u
t

s
t
d
_
l
o
g
i
c
_
v
e
c
t
o
r
(
3

d
o
w
n
t
o

0
)
;

3
9
2

s
6
_
w
e
_
o

:
o
u
t

s
t
d
_
l
o
g
i
c
;

3
9
3

s
6
_
c
y
c
_
o

:
o
u
t

s
t
d
_
l
o
g
i
c
;

3
9
4

s
6
_
s
t
b
_
o

:
o
u
t

s
t
d
_
l
o
g
i
c
;
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3
9
5

s
6
_
a
c
k
_
i

:
i
n

s
t
d
_
l
o
g
i
c
;

3
9
6

s
6
_
e
r
r
_
i

:
i
n

s
t
d
_
l
o
g
i
c
;

3
9
7

s
6
_
r
t
y
_
i

:
i
n

s
t
d
_
l
o
g
i
c
;

3
9
8

s
6
_
c
a
b
_
o

:
o
u
t

s
t
d
_
l
o
g
i
c
;

3
9
9

4
0
0

-
-
S
l
a
v
e

7

4
0
1

s
7
_
d
a
t
_
i

:
i
n

s
t
d
_
l
o
g
i
c
_
v
e
c
t
o
r
(
3
1

d
o
w
n
t
o

0
)
;

4
0
2

s
7
_
d
a
t
_
o

:
o
u
t

s
t
d
_
l
o
g
i
c
_
v
e
c
t
o
r
(
3
1

d
o
w
n
t
o

0
)
;

4
0
3

s
7
_
a
d
r
_
o

:
o
u
t

s
t
d
_
l
o
g
i
c
_
v
e
c
t
o
r
(
3
1

d
o
w
n
t
o

0
)
;

4
0
4

s
7
_
s
e
l
_
o

:
o
u
t

s
t
d
_
l
o
g
i
c
_
v
e
c
t
o
r
(
3

d
o
w
n
t
o

0
)
;

4
0
5

s
7
_
w
e
_
o

:
o
u
t

s
t
d
_
l
o
g
i
c
;

4
0
6

s
7
_
c
y
c
_
o

:
o
u
t

s
t
d
_
l
o
g
i
c
;

4
0
7

s
7
_
s
t
b
_
o

:
o
u
t

s
t
d
_
l
o
g
i
c
;

4
0
8

s
7
_
a
c
k
_
i

:
i
n

s
t
d
_
l
o
g
i
c
;

4
0
9

s
7
_
e
r
r
_
i

:
i
n

s
t
d
_
l
o
g
i
c
;

4
1
0

s
7
_
r
t
y
_
i

:
i
n

s
t
d
_
l
o
g
i
c
;

4
1
1

s
7
_
c
a
b
_
o

:
o
u
t

s
t
d
_
l
o
g
i
c

4
1
2

)
;

4
1
3

e
n
d

c
o
m
p
o
n
e
n
t
;

4
1
4

4
1
5

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

4
1
6

-
-

4
1
7

-
-

I
C
O
N

c
o
r
e

c
o
m
p
o
n
e
n
t

d
e
c
l
a
r
a
t
i
o
n

4
1
8

-
-

4
1
9

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

4
2
0

c
o
m
p
o
n
e
n
t

i
c
o
n

4
2
1

p
o
r
t

4
2
2

(

4
2
3

c
o
n
t
r
o
l
0

:
o
u
t

s
t
d
_
l
o
g
i
c
_
v
e
c
t
o
r
(
3
5

d
o
w
n
t
o

0
)
;

4
2
4

c
o
n
t
r
o
l
1

:
o
u
t

s
t
d
_
l
o
g
i
c
_
v
e
c
t
o
r
(
3
5

d
o
w
n
t
o

0
)

4
2
5

)
;

4
2
6

e
n
d

c
o
m
p
o
n
e
n
t
;

4
2
7

4
2
8

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

4
2
9

-
-

4
3
0

-
-

I
L
A

c
o
r
e

c
o
m
p
o
n
e
n
t

d
e
c
l
a
r
a
t
i
o
n
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4
3
1

-
-

4
3
2

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

4
3
3

c
o
m
p
o
n
e
n
t

i
l
a

4
3
4

p
o
r
t

4
3
5

(

4
3
6

c
o
n
t
r
o
l

:
i
n

s
t
d
_
l
o
g
i
c
_
v
e
c
t
o
r
(
3
5

d
o
w
n
t
o

0
)
;

4
3
7

c
l
k

:
i
n

s
t
d
_
l
o
g
i
c
;

4
3
8

d
a
t
a

:
i
n

s
t
d
_
l
o
g
i
c
_
v
e
c
t
o
r
(
9
7

d
o
w
n
t
o

0
)
;

4
3
9

t
r
i
g
0

:
i
n

s
t
d
_
l
o
g
i
c
_
v
e
c
t
o
r
(
3
1

d
o
w
n
t
o

0
)

4
4
0

)
;

4
4
1

e
n
d

c
o
m
p
o
n
e
n
t
;

4
4
2

4
4
3

4
4
4

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

4
4
5

-
-

4
4
6

-
-

V
I
O

c
o
r
e

c
o
m
p
o
n
e
n
t

d
e
c
l
a
r
a
t
i
o
n

4
4
7

-
-

4
4
8

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

4
4
9

c
o
m
p
o
n
e
n
t

v
i
o

4
5
0

p
o
r
t

4
5
1

(

4
5
2

c
o
n
t
r
o
l

:
i
n

s
t
d
_
l
o
g
i
c
_
v
e
c
t
o
r
(
3
5

d
o
w
n
t
o

0
)
;

4
5
3

a
s
y
n
c
_
o
u
t

:
o
u
t

s
t
d
_
l
o
g
i
c
_
v
e
c
t
o
r
(
7

d
o
w
n
t
o

0
)

4
5
4

)
;

4
5
5

e
n
d

c
o
m
p
o
n
e
n
t
;

4
5
6

4
5
7

c
o
m
p
o
n
e
n
t

B
U
F
G

4
5
8

p
o
r
t

(

4
5
9

O
:

o
u
t

S
T
D
_
U
L
O
G
I
C
;

4
6
0

I
:

i
n

S
T
D
_
U
L
O
G
I
C
)
;

4
6
1

e
n
d

c
o
m
p
o
n
e
n
t
;

4
6
2

4
6
3

c
o
m
p
o
n
e
n
t

I
B
U
F
G

4
6
4

p
o
r
t

(

4
6
5

O
:

o
u
t

S
T
D
_
U
L
O
G
I
C
;

4
6
6

I
:

i
n

S
T
D
_
U
L
O
G
I
C
)
;
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4
6
7

e
n
d

c
o
m
p
o
n
e
n
t
;

4
6
8

4
6
9

4
7
0

4
7
1

-
-

4
7
2

-
-
S
I
G
N
A
L
S

4
7
3

-
-

4
7
4

4
7
5

-
-
C
l
o
c
k

s
i
g
n
a
l
s

4
7
6

-
-

S
I
G
N
A
L

c
l
k

:
b
i
t
_
t
;

4
7
7

S
I
G
N
A
L

c
l
k
_
d
i
v

:
b
i
t
_
t
;

4
7
8

S
I
G
N
A
L

c
l
k
_
1
2
_
5
M
H
Z

:
b
i
t
_
t
;

4
7
9

S
I
G
N
A
L

c
l
k
c
o
u
n
t

:
u
n
s
i
g
n
e
d
(
3
1

d
o
w
n
t
o

0
)

:
=

"
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
"
;

4
8
0

4
8
1

4
8
2

S
I
G
N
A
L

r
e
s
e
t

:
b
i
t
_
t
;

4
8
3

S
I
G
N
A
L

r
e
s
e
t
_
i
n
v

:
b
i
t
_
t
;

4
8
4

S
I
G
N
A
L

p
i
c
_
i
n
t
s

:
s
t
d
_
l
o
g
i
c
_
v
e
c
t
o
r
(
1
9

d
o
w
n
t
o

0
)
;

4
8
5

S
I
G
N
A
L

c
l
m
o
d
e

:
s
t
d
_
l
o
g
i
c
_
v
e
c
t
o
r
(
1

d
o
w
n
t
o

0
)
;

4
8
6

4
8
7

-
-
I
n
s
t
r
u
c
t
i
o
n

s
i
g
n
a
l
s

4
8
8

-
-

S
I
G
N
A
L

i
w
b
_
a
c
k

:
b
i
t
_
t
;

4
8
9

-
-

S
I
G
N
A
L

i
w
b
_
e
r
r

:
b
i
t
_
t
;

4
9
0

-
-

S
I
G
N
A
L

i
w
b
_
r
t
y

:
b
i
t
_
t
;

4
9
1

-
-

S
I
G
N
A
L

i
w
b
_
d
a
t
_
m
a
s
t
e
r

:
w
o
r
d
_
t
;

4
9
2

-
-

S
I
G
N
A
L

i
w
b
_
c
y
c

:
b
i
t
_
t
;

4
9
3

-
-

S
I
G
N
A
L

i
w
b
_
a
d
r

:
w
o
r
d
_
t
;

4
9
4

-
-

S
I
G
N
A
L

i
w
b
_
s
t
b

:
b
i
t
_
t
;

4
9
5

-
-

S
I
G
N
A
L

i
w
b
_
w
e

:
b
i
t
_
t
;

4
9
6

-
-

S
I
G
N
A
L

i
w
b
_
s
e
l

:
s
t
d
_
l
o
g
i
c
_
v
e
c
t
o
r
(
3

d
o
w
n
t
o

0
)
;

4
9
7

-
-

S
I
G
N
A
L

i
w
b
_
d
a
t
_
s
l
a
v
e

:
w
o
r
d
_
t
;

4
9
8

-
-

S
I
G
N
A
L

i
w
b
_
c
a
b

:
b
i
t
_
t
;

4
9
9

5
0
0

-
-
D
a
t
a

s
i
g
n
a
l
s

5
0
1

-
-

S
I
G
N
A
L

d
w
b
_
a
c
k

:
b
i
t
_
t
;

5
0
2

-
-

S
I
G
N
A
L

d
w
b
_
a
c
k
_
m
e
m

:
b
i
t
_
t
;
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5
0
3

-
-
S
I
G
N
A
L

d
w
b
_
a
c
k
_
u
a
r
t

:
b
i
t
_
t
;

5
0
4

-
-

S
I
G
N
A
L

d
w
b
_
e
r
r

:
b
i
t
_
t
;

5
0
5

-
-

S
I
G
N
A
L

d
w
b
_
r
t
y

:
b
i
t
_
t
;

5
0
6

-
-

S
I
G
N
A
L

d
w
b
_
d
a
t
_
m
a
s
t
e
r

:
w
o
r
d
_
t
;

5
0
7

-
-

S
I
G
N
A
L

d
w
b
_
c
y
c

:
b
i
t
_
t
;

5
0
8

-
-

S
I
G
N
A
L

d
w
b
_
a
d
r

:
w
o
r
d
_
t
;

5
0
9

-
-

S
I
G
N
A
L

d
w
b
_
s
t
b

:
b
i
t
_
t
;

5
1
0

-
-

S
I
G
N
A
L

d
w
b
_
s
t
b
_
m
e
m

:
b
i
t
_
t
;

5
1
1

-
-

S
I
G
N
A
L

d
w
b
_
s
t
b
_
u
a
r
t

:
b
i
t
_
t
;

5
1
2

-
-

S
I
G
N
A
L

d
w
b
_
w
e

:
b
i
t
_
t
;

5
1
3

-
-

S
I
G
N
A
L

d
w
b
_
s
e
l

:
s
t
d
_
l
o
g
i
c
_
v
e
c
t
o
r
(
3

d
o
w
n
t
o

0
)
;

5
1
4

-
-

S
I
G
N
A
L

d
w
b
_
d
a
t
_
m
e
m

:
w
o
r
d
_
t
;

5
1
5

-
-

S
I
G
N
A
L

d
w
b
_
d
a
t
_
u
a
r
t

:
w
o
r
d
_
t
;

5
1
6

-
-

S
I
G
N
A
L

d
w
b
_
d
a
t
_
s
l
a
v
e

:
w
o
r
d
_
t
;

5
1
7

-
-

S
I
G
N
A
L

d
w
b
_
c
a
b

:
b
i
t
_
t
;

5
1
8

5
1
9

-
-

M
a
s
t
e
r

0
I
n
t
e
r
f
a
c
e

5
2
0

S
I
G
N
A
L

m
0
_
d
a
t
_
i
,

m
0
_
d
a
t
_
o
,

m
0
_
a
d
r
_
o

:
w
o
r
d
_
t
;

5
2
1

S
I
G
N
A
L

m
0
_
s
e
l
_
o

:
s
t
d
_
l
o
g
i
c
_
v
e
c
t
o
r
(
3

d
o
w
n
t
o

0
)
;

5
2
2

S
I
G
N
A
L

m
0
_
w
e
_
o
,

m
0
_
c
y
c
_
o
,
m
0
_
s
t
b
_
o
,

m
0
_
a
c
k
_
i
,

m
0
_
e
r
r
_
i
,

m
0
_
r
t
y
_
i
,

m
0
_
c
a
b
_
o

:
b
i
t
_
t
;

5
2
3

5
2
4

-
-

M
a
s
t
e
r

1
I
n
t
e
r
f
a
c
e

5
2
5

S
I
G
N
A
L

m
1
_
d
a
t
_
i
,

m
1
_
d
a
t
_
o
,

m
1
_
a
d
r
_
o

:
w
o
r
d
_
t
;

5
2
6

S
I
G
N
A
L

m
1
_
s
e
l
_
o

:
s
t
d
_
l
o
g
i
c
_
v
e
c
t
o
r
(
3

d
o
w
n
t
o

0
)
;

5
2
7

S
I
G
N
A
L

m
1
_
w
e
_
o
,

m
1
_
c
y
c
_
o
,
m
1
_
s
t
b
_
o
,

m
1
_
a
c
k
_
i
,

m
1
_
e
r
r
_
i
,

m
1
_
r
t
y
_
i
,

m
1
_
c
a
b
_
o

:
b
i
t
_
t
;

5
2
8

5
2
9

-
-

M
a
s
t
e
r

2
I
n
t
e
r
f
a
c
e

5
3
0

S
I
G
N
A
L

m
2
_
d
a
t
_
i
,

m
2
_
d
a
t
_
o
,

m
2
_
a
d
r
_
o

:
w
o
r
d
_
t
;

5
3
1

S
I
G
N
A
L

m
2
_
s
e
l
_
o

:
s
t
d
_
l
o
g
i
c
_
v
e
c
t
o
r
(
3

d
o
w
n
t
o

0
)
;

5
3
2

S
I
G
N
A
L

m
2
_
w
e
_
o
,

m
2
_
c
y
c
_
o
,
m
2
_
s
t
b
_
o
,

m
2
_
a
c
k
_
i
,

m
2
_
e
r
r
_
i
,

m
2
_
r
t
y
_
i
,

m
2
_
c
a
b
_
o

:
b
i
t
_
t
;

5
3
3

5
3
4

-
-

M
a
s
t
e
r

3
I
n
t
e
r
f
a
c
e

5
3
5

S
I
G
N
A
L

m
3
_
d
a
t
_
i
,

m
3
_
d
a
t
_
o
,

m
3
_
a
d
r
_
o

:
w
o
r
d
_
t
;

5
3
6

S
I
G
N
A
L

m
3
_
s
e
l
_
o

:
s
t
d
_
l
o
g
i
c
_
v
e
c
t
o
r
(
3

d
o
w
n
t
o

0
)
;

5
3
7

S
I
G
N
A
L

m
3
_
w
e
_
o
,

m
3
_
c
y
c
_
o
,
m
3
_
s
t
b
_
o
,

m
3
_
a
c
k
_
i
,

m
3
_
e
r
r
_
i
,

m
3
_
r
t
y
_
i
,

m
3
_
c
a
b
_
o

:
b
i
t
_
t
;

5
3
8
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5
3
9

-
-

M
a
s
t
e
r

4
I
n
t
e
r
f
a
c
e

5
4
0

S
I
G
N
A
L

m
4
_
d
a
t
_
i
,

m
4
_
d
a
t
_
o
,

m
4
_
a
d
r
_
o

:
w
o
r
d
_
t
;

5
4
1

S
I
G
N
A
L

m
4
_
s
e
l
_
o

:
s
t
d
_
l
o
g
i
c
_
v
e
c
t
o
r
(
3

d
o
w
n
t
o

0
)
;

5
4
2

S
I
G
N
A
L

m
4
_
w
e
_
o
,

m
4
_
c
y
c
_
o
,
m
4
_
s
t
b
_
o
,

m
4
_
a
c
k
_
i
,

m
4
_
e
r
r
_
i
,

m
4
_
r
t
y
_
i
,

m
4
_
c
a
b
_
o

:
b
i
t
_
t
;

5
4
3

5
4
4

-
-

M
a
s
t
e
r

5
I
n
t
e
r
f
a
c
e

5
4
5

S
I
G
N
A
L

m
5
_
d
a
t
_
i
,

m
5
_
d
a
t
_
o
,

m
5
_
a
d
r
_
o

:
w
o
r
d
_
t
;

5
4
6

S
I
G
N
A
L

m
5
_
s
e
l
_
o

:
s
t
d
_
l
o
g
i
c
_
v
e
c
t
o
r
(
3

d
o
w
n
t
o

0
)
;

5
4
7

S
I
G
N
A
L

m
5
_
w
e
_
o
,

m
5
_
c
y
c
_
o
,
m
5
_
s
t
b
_
o
,

m
5
_
a
c
k
_
i
,

m
5
_
e
r
r
_
i
,

m
5
_
r
t
y
_
i
,

m
5
_
c
a
b
_
o

:
b
i
t
_
t
;

5
4
8

5
4
9

-
-

M
a
s
t
e
r

6
I
n
t
e
r
f
a
c
e

5
5
0

S
I
G
N
A
L

m
6
_
d
a
t
_
i
,

m
6
_
d
a
t
_
o
,

m
6
_
a
d
r
_
o

:
w
o
r
d
_
t
;

5
5
1

S
I
G
N
A
L

m
6
_
s
e
l
_
o

:
s
t
d
_
l
o
g
i
c
_
v
e
c
t
o
r
(
3

d
o
w
n
t
o

0
)
;

5
5
2

S
I
G
N
A
L

m
6
_
w
e
_
o
,

m
6
_
c
y
c
_
o
,
m
6
_
s
t
b
_
o
,

m
6
_
a
c
k
_
i
,

m
6
_
e
r
r
_
i
,

m
6
_
r
t
y
_
i
,

m
6
_
c
a
b
_
o

:
b
i
t
_
t
;

5
5
3

5
5
4

-
-

M
a
s
t
e
r

7
I
n
t
e
r
f
a
c
e

5
5
5

S
I
G
N
A
L

m
7
_
d
a
t
_
i
,

m
7
_
d
a
t
_
o
,

m
7
_
a
d
r
_
o

:
w
o
r
d
_
t
;

5
5
6

S
I
G
N
A
L

m
7
_
s
e
l
_
o

:
s
t
d
_
l
o
g
i
c
_
v
e
c
t
o
r
(
3

d
o
w
n
t
o

0
)
;

5
5
7

S
I
G
N
A
L

m
7
_
w
e
_
o
,

m
7
_
c
y
c
_
o
,
m
7
_
s
t
b
_
o
,

m
7
_
a
c
k
_
i
,

m
7
_
e
r
r
_
i
,

m
7
_
r
t
y
_
i
,

m
7
_
c
a
b
_
o

:
b
i
t
_
t
;

5
5
8

5
5
9

-
-

S
l
a
v
e
r

0
I
n
t
e
r
f
a
c
e

5
6
0

S
I
G
N
A
L

s
0
_
d
a
t
_
i
,

s
0
_
d
a
t
_
o
,

s
0
_
a
d
r
_
i

:
w
o
r
d
_
t
;

5
6
1

S
I
G
N
A
L

s
0
_
s
e
l
_
i

:
s
t
d
_
l
o
g
i
c
_
v
e
c
t
o
r
(
3

d
o
w
n
t
o

0
)
;

5
6
2

S
I
G
N
A
L

s
0
_
w
e
_
i
,

s
0
_
c
y
c
_
i
,
s
0
_
s
t
b
_
i
,

s
0
_
a
c
k
_
o
,

s
0
_
e
r
r
_
o
,

s
0
_
r
t
y
_
o
,

s
0
_
c
a
b
_
i

:
b
i
t
_
t
;

5
6
3

5
6
4

-
-

S
l
a
v
e
r

1
I
n
t
e
r
f
a
c
e

5
6
5

S
I
G
N
A
L

s
1
_
d
a
t
_
i
,

s
1
_
d
a
t
_
o
,

s
1
_
a
d
r
_
i

:
w
o
r
d
_
t
;

5
6
6

S
I
G
N
A
L

s
1
_
s
e
l
_
i

:
s
t
d
_
l
o
g
i
c
_
v
e
c
t
o
r
(
3

d
o
w
n
t
o

0
)
;

5
6
7

S
I
G
N
A
L

s
1
_
w
e
_
i
,

s
1
_
c
y
c
_
i
,
s
1
_
s
t
b
_
i
,

s
1
_
a
c
k
_
o
,

s
1
_
e
r
r
_
o
,

s
1
_
r
t
y
_
o
,

s
1
_
c
a
b
_
i

:
b
i
t
_
t
;

5
6
8

5
6
9

-
-

S
l
a
v
e
r

2
I
n
t
e
r
f
a
c
e

5
7
0

S
I
G
N
A
L

s
2
_
d
a
t
_
i
,

s
2
_
d
a
t
_
o
,

s
2
_
a
d
r
_
i

:
w
o
r
d
_
t
;

5
7
1

S
I
G
N
A
L

s
2
_
s
e
l
_
i

:
s
t
d
_
l
o
g
i
c
_
v
e
c
t
o
r
(
3

d
o
w
n
t
o

0
)
;

5
7
2

S
I
G
N
A
L

s
2
_
w
e
_
i
,

s
2
_
c
y
c
_
i
,
s
2
_
s
t
b
_
i
,

s
2
_
a
c
k
_
o
,

s
2
_
e
r
r
_
o
,

s
2
_
r
t
y
_
o
,

s
2
_
c
a
b
_
i

:
b
i
t
_
t
;

5
7
3

5
7
4

-
-

S
l
a
v
e
r

3
I
n
t
e
r
f
a
c
e
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5
7
5

S
I
G
N
A
L

s
3
_
d
a
t
_
i
,

s
3
_
d
a
t
_
o
,

s
3
_
a
d
r
_
i

:
w
o
r
d
_
t
;

5
7
6

S
I
G
N
A
L

s
3
_
s
e
l
_
i

:
s
t
d
_
l
o
g
i
c
_
v
e
c
t
o
r
(
3

d
o
w
n
t
o

0
)
;

5
7
7

S
I
G
N
A
L

s
3
_
w
e
_
i
,

s
3
_
c
y
c
_
i
,
s
3
_
s
t
b
_
i
,

s
3
_
a
c
k
_
o
,

s
3
_
e
r
r
_
o
,

s
3
_
r
t
y
_
o
,

s
3
_
c
a
b
_
i

:
b
i
t
_
t
;

5
7
8

5
7
9

-
-

S
l
a
v
e
r

4
I
n
t
e
r
f
a
c
e

5
8
0

S
I
G
N
A
L

s
4
_
d
a
t
_
i
,

s
4
_
d
a
t
_
o
,

s
4
_
a
d
r
_
i

:
w
o
r
d
_
t
;

5
8
1

S
I
G
N
A
L

s
4
_
s
e
l
_
i

:
s
t
d
_
l
o
g
i
c
_
v
e
c
t
o
r
(
3

d
o
w
n
t
o

0
)
;

5
8
2

S
I
G
N
A
L

s
4
_
w
e
_
i
,

s
4
_
c
y
c
_
i
,
s
4
_
s
t
b
_
i
,

s
4
_
a
c
k
_
o
,

s
4
_
e
r
r
_
o
,

s
4
_
r
t
y
_
o
,

s
4
_
c
a
b
_
i

:
b
i
t
_
t
;

5
8
3

5
8
4

-
-

S
l
a
v
e
r

5
I
n
t
e
r
f
a
c
e

5
8
5

S
I
G
N
A
L

s
5
_
d
a
t
_
i
,

s
5
_
d
a
t
_
o
,

s
5
_
a
d
r
_
i

:
w
o
r
d
_
t
;

5
8
6

S
I
G
N
A
L

s
5
_
s
e
l
_
i

:
s
t
d
_
l
o
g
i
c
_
v
e
c
t
o
r
(
3

d
o
w
n
t
o

0
)
;

5
8
7

S
I
G
N
A
L

s
5
_
w
e
_
i
,

s
5
_
c
y
c
_
i
,
s
5
_
s
t
b
_
i
,

s
5
_
a
c
k
_
o
,

s
5
_
e
r
r
_
o
,

s
5
_
r
t
y
_
o
,

s
5
_
c
a
b
_
i

:
b
i
t
_
t
;

5
8
8

5
8
9

-
-

S
l
a
v
e
r

6
I
n
t
e
r
f
a
c
e

5
9
0

S
I
G
N
A
L

s
6
_
d
a
t
_
i
,

s
6
_
d
a
t
_
o
,

s
6
_
a
d
r
_
i

:
w
o
r
d
_
t
;

5
9
1

S
I
G
N
A
L

s
6
_
s
e
l
_
i

:
s
t
d
_
l
o
g
i
c
_
v
e
c
t
o
r
(
3

d
o
w
n
t
o

0
)
;

5
9
2

S
I
G
N
A
L

s
6
_
w
e
_
i
,

s
6
_
c
y
c
_
i
,
s
6
_
s
t
b
_
i
,

s
6
_
a
c
k
_
o
,

s
6
_
e
r
r
_
o
,

s
6
_
r
t
y
_
o
,

s
6
_
c
a
b
_
i

:
b
i
t
_
t
;

5
9
3

5
9
4

-
-

S
l
a
v
e
r

7
I
n
t
e
r
f
a
c
e

5
9
5

S
I
G
N
A
L

s
7
_
d
a
t
_
i
,

s
7
_
d
a
t
_
o
,

s
7
_
a
d
r
_
i

:
w
o
r
d
_
t
;

5
9
6

S
I
G
N
A
L

s
7
_
s
e
l
_
i

:
s
t
d
_
l
o
g
i
c
_
v
e
c
t
o
r
(
3

d
o
w
n
t
o

0
)
;

5
9
7

S
I
G
N
A
L

s
7
_
w
e
_
i
,

s
7
_
c
y
c
_
i
,
s
7
_
s
t
b
_
i
,

s
7
_
a
c
k
_
o
,

s
7
_
e
r
r
_
o
,

s
7
_
r
t
y
_
o
,

s
7
_
c
a
b
_
i

:
b
i
t
_
t
;

5
9
8

5
9
9

-
-
a
c
k

s
i
g
n
a
l
s

6
0
0

S
I
G
N
A
L

a
c
k
0

:
b
i
t
_
t
;

6
0
1

S
I
G
N
A
L

a
c
k
1

:
b
i
t
_
t
;

6
0
2

S
I
G
N
A
L

a
c
k
2

:
b
i
t
_
t
;

6
0
3

S
I
G
N
A
L

a
c
k
3

:
b
i
t
_
t
;

6
0
4

S
I
G
N
A
L

a
c
k
4

:
b
i
t
_
t
;

6
0
5

S
I
G
N
A
L

a
c
k
5

:
b
i
t
_
t
;

6
0
6

S
I
G
N
A
L

a
c
k
6

:
b
i
t
_
t
;

6
0
7

S
I
G
N
A
L

a
c
k
7

:
b
i
t
_
t
;

6
0
8

6
0
9

6
1
0
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6
1
1

-
-
Z
e
r
o

s
i
g
n
a
l
s

6
1
2

S
I
G
N
A
L

z
e
r
o

:
b
i
t
_
t
;

6
1
3

S
I
G
N
A
L

z
e
r
o
3
2

:
w
o
r
d
_
t
;

6
1
4

6
1
5

-
-
S
e
r
i
a
l

s
i
g
n
a
l

6
1
6

S
I
G
N
A
L

t
x
_
p
a
d

:
b
i
t
_
t
;

6
1
7

6
1
8

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

6
1
9

-
-

6
2
0

-
-

I
L
A

c
o
r
e

s
i
g
n
a
l

d
e
c
l
a
r
a
t
i
o
n
s

6
2
1

-
-

6
2
2

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

6
2
3

s
i
g
n
a
l

c
o
n
t
r
o
l
0

:
s
t
d
_
l
o
g
i
c
_
v
e
c
t
o
r
(
3
5

d
o
w
n
t
o

0
)
;

6
2
4

s
i
g
n
a
l

c
l
k

:
s
t
d
_
l
o
g
i
c
;

6
2
5

s
i
g
n
a
l

d
a
t
a

:
s
t
d
_
l
o
g
i
c
_
v
e
c
t
o
r
(
9
7

d
o
w
n
t
o

0
)
;

6
2
6

s
i
g
n
a
l

t
r
i
g
0

:
s
t
d
_
l
o
g
i
c
_
v
e
c
t
o
r
(
3
1

d
o
w
n
t
o

0
)
;

6
2
7

6
2
8

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

6
2
9

-
-

6
3
0

-
-

V
I
O

c
o
r
e

s
i
g
n
a
l

d
e
c
l
a
r
a
t
i
o
n
s

6
3
1

-
-

6
3
2

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

6
3
3

s
i
g
n
a
l

c
o
n
t
r
o
l
1

:
s
t
d
_
l
o
g
i
c
_
v
e
c
t
o
r
(
3
5

d
o
w
n
t
o

0
)
;

6
3
4

s
i
g
n
a
l

a
s
y
n
c
_
o
u
t

:
s
t
d
_
l
o
g
i
c
_
v
e
c
t
o
r
(
7

d
o
w
n
t
o

0
)
;

6
3
5

6
3
6

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

6
3
7

-
-

6
3
8

-
-

I
C
O
N

c
o
r
e

s
i
g
n
a
l

d
e
c
l
a
r
a
t
i
o
n
s

6
3
9

-
-

6
4
0

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

6
4
1

-
-

s
i
g
n
a
l

c
o
n
t
r
o
l
0

:
s
t
d
_
l
o
g
i
c
_
v
e
c
t
o
r
(
3
5

d
o
w
n
t
o

0
)
;

6
4
2

-
-

s
i
g
n
a
l

c
o
n
t
r
o
l
1

:
s
t
d
_
l
o
g
i
c
_
v
e
c
t
o
r
(
3
5

d
o
w
n
t
o

0
)
;

6
4
3

6
4
4

6
4
5

b
e
g
i
n

6
4
6

C
l
o
c
k
_
b
u
f

:
B
U
F
G
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6
4
7

p
o
r
t

m
a
p

(
O

=
>

c
l
k
_
1
2
_
5
M
H
Z
,

6
4
8

I
=
>

c
l
k
_
d
i
v
)
;

6
4
9

6
5
0

r
s
t
_
b
u
f
:

I
B
U
F
G

6
5
1

p
o
r
t

m
a
p

(
O

=
>

r
e
s
e
t
,

6
5
2

I
=
>

r
s
t
_
i
)
;

6
5
3

6
5
4

p
r
o
c
e
s
s
(
c
l
k
_
i
)

6
5
5

b
e
g
i
n

6
5
6

i
f

c
l
k
_
i
’
e
v
e
n
t

a
n
d

c
l
k
_
i

=
’
1
’

t
h
e
n

6
5
7

c
l
k
c
o
u
n
t

<
=

c
l
k
c
o
u
n
t

+
1
;

6
5
8

e
n
d

i
f
;

6
5
9

e
n
d

p
r
o
c
e
s
s
;

6
6
0

6
6
1

c
l
k
_
d
i
v

<
=

c
o
n
v
_
s
t
d
_
l
o
g
i
c
_
v
e
c
t
o
r
(
c
l
k
c
o
u
n
t
,

3
)
(
2
)
;

6
6
2

r
u
n
n
i
n
g

<
=

c
o
n
v
_
s
t
d
_
l
o
g
i
c
_
v
e
c
t
o
r
(
c
l
k
c
o
u
n
t
,

2
4
)
(
2
3
)

a
n
d

r
e
s
e
t
;

6
6
3

6
6
4

z
e
r
o
3
2

<
=

"
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
"
;

6
6
5

z
e
r
o

<
=

’
0
’
;

6
6
6

p
i
c
_
i
n
t
s

<
=

"
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
"
;

6
6
7

c
l
m
o
d
e

<
=

"
0
0
"
;

-
-

S
a
m
e

c
l
o
c
k

f
o
r

W
I
S
H
B
O
N
E

a
n
d

C
P
U

6
6
8

6
6
9

r
e
s
e
t
_
i
n
v

<
=

n
o
t

r
e
s
e
t
;

6
7
0

6
7
1

6
7
2

C
P
U
0
:

o
r
1
2
0
0
_
t
o
p

6
7
3

P
O
R
T

M
A
P
(

6
7
4

c
l
k
_
i

=
>

c
l
k
_
1
2
_
5
M
H
Z
,

6
7
5

r
s
t
_
i

=
>

r
e
s
e
t
_
i
n
v
,

6
7
6

p
i
c
_
i
n
t
s
_
i

=
>

p
i
c
_
i
n
t
s
,

6
7
7

c
l
m
o
d
e
_
i

=
>

c
l
m
o
d
e
,

6
7
8

6
7
9

-
-

I
n
s
t
r
u
c
t
i
o
n

W
I
S
H
B
O
N
E

i
n
t
e
r
f
a
c
e

6
8
0

i
w
b
_
c
l
k
_
i

=
>

c
l
k
_
1
2
_
5
M
H
Z
,

6
8
1

i
w
b
_
r
s
t
_
i

=
>

r
e
s
e
t
_
i
n
v
,

6
8
2

i
w
b
_
a
c
k
_
i

=
>

a
c
k
0
,
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6
8
3

i
w
b
_
e
r
r
_
i

=
>

m
0
_
e
r
r
_
i
,

6
8
4

i
w
b
_
r
t
y
_
i

=
>

m
0
_
r
t
y
_
i
,

6
8
5

i
w
b
_
d
a
t
_
i

=
>

m
0
_
d
a
t
_
i
,

6
8
6

i
w
b
_
c
y
c
_
o

=
>

m
0
_
c
y
c
_
o
,

6
8
7

i
w
b
_
a
d
r
_
o

=
>

m
0
_
a
d
r
_
o
,

6
8
8

i
w
b
_
s
t
b
_
o

=
>

m
0
_
s
t
b
_
o
,

6
8
9

i
w
b
_
w
e
_
o

=
>

m
0
_
w
e
_
o
,

6
9
0

i
w
b
_
s
e
l
_
o

=
>

m
0
_
s
e
l
_
o
,

6
9
1

i
w
b
_
d
a
t
_
o

=
>

m
0
_
d
a
t
_
o
,

6
9
2

i
w
b
_
c
a
b
_
o

=
>

m
0
_
c
a
b
_
o
,

6
9
3

6
9
4

-
-

D
a
t
a

W
I
S
H
B
O
N
E

i
n
t
e
r
f
a
c
e

6
9
5

d
w
b
_
c
l
k
_
i

=
>

c
l
k
_
1
2
_
5
M
H
Z
,

6
9
6

d
w
b
_
r
s
t
_
i

=
>

r
e
s
e
t
_
i
n
v
,

6
9
7

d
w
b
_
a
c
k
_
i

=
>

a
c
k
1
,

6
9
8

d
w
b
_
e
r
r
_
i

=
>

m
1
_
e
r
r
_
i
,

6
9
9

d
w
b
_
r
t
y
_
i

=
>

m
1
_
r
t
y
_
i
,

7
0
0

d
w
b
_
d
a
t
_
i

=
>

m
1
_
d
a
t
_
i
,

7
0
1

d
w
b
_
c
y
c
_
o

=
>

m
1
_
c
y
c
_
o
,

7
0
2

d
w
b
_
a
d
r
_
o

=
>

m
1
_
a
d
r
_
o
,

7
0
3

d
w
b
_
s
t
b
_
o

=
>

m
1
_
s
t
b
_
o
,

7
0
4

d
w
b
_
w
e
_
o

=
>

m
1
_
w
e
_
o
,

7
0
5

d
w
b
_
s
e
l
_
o

=
>

m
1
_
s
e
l
_
o
,

7
0
6

d
w
b
_
d
a
t
_
o

=
>

m
1
_
d
a
t
_
o
,

7
0
7

d
w
b
_
c
a
b
_
o

=
>

m
1
_
c
a
b
_
o
,

7
0
8

7
0
9

-
-

D
e
b
u
g

i
n
t
e
r
f
a
c
e

7
1
0

d
b
g
_
s
t
a
l
l
_
i

=
>

z
e
r
o
,

7
1
1

d
b
g
_
e
w
t
_
i

=
>

z
e
r
o
,

7
1
2

d
b
g
_
l
s
s
_
o

=
>

o
p
e
n
,

7
1
3

d
b
g
_
i
s
_
o

=
>

o
p
e
n
,

7
1
4

d
b
g
_
w
p
_
o

=
>

o
p
e
n
,

7
1
5

d
b
g
_
b
p
_
o

=
>

o
p
e
n
,

7
1
6

d
b
g
_
s
t
b
_
i

=
>

z
e
r
o
,

7
1
7

d
b
g
_
w
e
_
i

=
>

z
e
r
o
,

7
1
8

d
b
g
_
a
d
r
_
i

=
>

z
e
r
o
3
2
,
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7
1
9

d
b
g
_
d
a
t
_
i

=
>

z
e
r
o
3
2
,

7
2
0

d
b
g
_
d
a
t
_
o

=
>

o
p
e
n
,

7
2
1

d
b
g
_
a
c
k
_
o

=
>

o
p
e
n
,

7
2
2

7
2
3

-
-

P
o
w
e
r

M
a
n
a
g
e
m
e
n
t

i
n
t
e
r
f
a
c
e

7
2
4

p
m
_
c
p
u
s
t
a
l
l
_
i

=
>

z
e
r
o
,

7
2
5

p
m
_
c
l
k
s
d
_
o

=
>

o
p
e
n
,

7
2
6

p
m
_
d
c
_
g
a
t
e
_
o

=
>

o
p
e
n
,

7
2
7

p
m
_
i
c
_
g
a
t
e
_
o

=
>

o
p
e
n
,

7
2
8

p
m
_
d
m
m
u
_
g
a
t
e
_
o

=
>

o
p
e
n
,

7
2
9

p
m
_
i
m
m
u
_
g
a
t
e
_
o

=
>

o
p
e
n
,

7
3
0

p
m
_
t
t
_
g
a
t
e
_
o

=
>

o
p
e
n
,

7
3
1

p
m
_
c
p
u
_
g
a
t
e
_
o

=
>

o
p
e
n
,

7
3
2

p
m
_
w
a
k
e
u
p
_
o

=
>

o
p
e
n
,

7
3
3

p
m
_
l
v
o
l
t
_
o

=
>

o
p
e
n

7
3
4

)
;

7
3
5

7
3
6

C
P
U
1
:

o
r
1
2
0
0
_
t
o
p

7
3
7

P
O
R
T

M
A
P
(

7
3
8

c
l
k
_
i

=
>

c
l
k
_
1
2
_
5
M
H
Z
,

7
3
9

r
s
t
_
i

=
>

r
e
s
e
t
_
i
n
v
,

7
4
0

p
i
c
_
i
n
t
s
_
i

=
>

p
i
c
_
i
n
t
s
,

7
4
1

c
l
m
o
d
e
_
i

=
>

c
l
m
o
d
e
,

7
4
2

7
4
3

-
-

I
n
s
t
r
u
c
t
i
o
n

W
I
S
H
B
O
N
E

i
n
t
e
r
f
a
c
e

7
4
4

i
w
b
_
c
l
k
_
i

=
>

c
l
k
_
1
2
_
5
M
H
Z
,

7
4
5

i
w
b
_
r
s
t
_
i

=
>

r
e
s
e
t
_
i
n
v
,

7
4
6

i
w
b
_
a
c
k
_
i

=
>

a
c
k
2
,

7
4
7

i
w
b
_
e
r
r
_
i

=
>

m
2
_
e
r
r
_
i
,

7
4
8

i
w
b
_
r
t
y
_
i

=
>

m
2
_
r
t
y
_
i
,

7
4
9

i
w
b
_
d
a
t
_
i

=
>

m
2
_
d
a
t
_
i
,

7
5
0

i
w
b
_
c
y
c
_
o

=
>

m
2
_
c
y
c
_
o
,

7
5
1

i
w
b
_
a
d
r
_
o

=
>

m
2
_
a
d
r
_
o
,

7
5
2

i
w
b
_
s
t
b
_
o

=
>

m
2
_
s
t
b
_
o
,

7
5
3

i
w
b
_
w
e
_
o

=
>

m
2
_
w
e
_
o
,

7
5
4

i
w
b
_
s
e
l
_
o

=
>

m
2
_
s
e
l
_
o
,
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7
5
5

i
w
b
_
d
a
t
_
o

=
>

m
2
_
d
a
t
_
o
,

7
5
6

i
w
b
_
c
a
b
_
o

=
>

m
2
_
c
a
b
_
o
,

7
5
7

7
5
8

-
-

D
a
t
a

W
I
S
H
B
O
N
E

i
n
t
e
r
f
a
c
e

7
5
9

d
w
b
_
c
l
k
_
i

=
>

c
l
k
_
1
2
_
5
M
H
Z
,

7
6
0

d
w
b
_
r
s
t
_
i

=
>

r
e
s
e
t
_
i
n
v
,

7
6
1

d
w
b
_
a
c
k
_
i

=
>

a
c
k
3
,

7
6
2

d
w
b
_
e
r
r
_
i

=
>

m
3
_
e
r
r
_
i
,

7
6
3

d
w
b
_
r
t
y
_
i

=
>

m
3
_
r
t
y
_
i
,

7
6
4

d
w
b
_
d
a
t
_
i

=
>

m
3
_
d
a
t
_
i
,

7
6
5

d
w
b
_
c
y
c
_
o

=
>

m
3
_
c
y
c
_
o
,

7
6
6

d
w
b
_
a
d
r
_
o

=
>

m
3
_
a
d
r
_
o
,

7
6
7

d
w
b
_
s
t
b
_
o

=
>

m
3
_
s
t
b
_
o
,

7
6
8

d
w
b
_
w
e
_
o

=
>

m
3
_
w
e
_
o
,

7
6
9

d
w
b
_
s
e
l
_
o

=
>

m
3
_
s
e
l
_
o
,

7
7
0

d
w
b
_
d
a
t
_
o

=
>

m
3
_
d
a
t
_
o
,

7
7
1

d
w
b
_
c
a
b
_
o

=
>

m
3
_
c
a
b
_
o
,

7
7
2

7
7
3

-
-

D
e
b
u
g

i
n
t
e
r
f
a
c
e

7
7
4

d
b
g
_
s
t
a
l
l
_
i

=
>

z
e
r
o
,

7
7
5

d
b
g
_
e
w
t
_
i

=
>

z
e
r
o
,

7
7
6

d
b
g
_
l
s
s
_
o

=
>

o
p
e
n
,

7
7
7

d
b
g
_
i
s
_
o

=
>

o
p
e
n
,

7
7
8

d
b
g
_
w
p
_
o

=
>

o
p
e
n
,

7
7
9

d
b
g
_
b
p
_
o

=
>

o
p
e
n
,

7
8
0

d
b
g
_
s
t
b
_
i

=
>

z
e
r
o
,

7
8
1

d
b
g
_
w
e
_
i

=
>

z
e
r
o
,

7
8
2

d
b
g
_
a
d
r
_
i

=
>

z
e
r
o
3
2
,

7
8
3

d
b
g
_
d
a
t
_
i

=
>

z
e
r
o
3
2
,

7
8
4

d
b
g
_
d
a
t
_
o

=
>

o
p
e
n
,

7
8
5

d
b
g
_
a
c
k
_
o

=
>

o
p
e
n
,

7
8
6

7
8
7

-
-

P
o
w
e
r

M
a
n
a
g
e
m
e
n
t

i
n
t
e
r
f
a
c
e

7
8
8

p
m
_
c
p
u
s
t
a
l
l
_
i

=
>

z
e
r
o
,

7
8
9

p
m
_
c
l
k
s
d
_
o

=
>

o
p
e
n
,

7
9
0

p
m
_
d
c
_
g
a
t
e
_
o

=
>

o
p
e
n
,
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7
9
1

p
m
_
i
c
_
g
a
t
e
_
o

=
>

o
p
e
n
,

7
9
2

p
m
_
d
m
m
u
_
g
a
t
e
_
o

=
>

o
p
e
n
,

7
9
3

p
m
_
i
m
m
u
_
g
a
t
e
_
o

=
>

o
p
e
n
,

7
9
4

p
m
_
t
t
_
g
a
t
e
_
o

=
>

o
p
e
n
,

7
9
5

p
m
_
c
p
u
_
g
a
t
e
_
o

=
>

o
p
e
n
,

7
9
6

p
m
_
w
a
k
e
u
p
_
o

=
>

o
p
e
n
,

7
9
7

p
m
_
l
v
o
l
t
_
o

=
>

o
p
e
n

7
9
8

)
;

7
9
9

8
0
0

C
P
U
2
:

o
r
1
2
0
0
_
t
o
p

8
0
1

P
O
R
T

M
A
P
(

8
0
2

c
l
k
_
i

=
>

c
l
k
_
1
2
_
5
M
H
Z
,

8
0
3

r
s
t
_
i

=
>

r
e
s
e
t
_
i
n
v
,

8
0
4

p
i
c
_
i
n
t
s
_
i

=
>

p
i
c
_
i
n
t
s
,

8
0
5

c
l
m
o
d
e
_
i

=
>

c
l
m
o
d
e
,

8
0
6

8
0
7

-
-

I
n
s
t
r
u
c
t
i
o
n

W
I
S
H
B
O
N
E

i
n
t
e
r
f
a
c
e

8
0
8

i
w
b
_
c
l
k
_
i

=
>

c
l
k
_
1
2
_
5
M
H
Z
,

8
0
9

i
w
b
_
r
s
t
_
i

=
>

r
e
s
e
t
_
i
n
v
,

8
1
0

i
w
b
_
a
c
k
_
i

=
>

a
c
k
4
,

8
1
1

i
w
b
_
e
r
r
_
i

=
>

m
4
_
e
r
r
_
i
,

8
1
2

i
w
b
_
r
t
y
_
i

=
>

m
4
_
r
t
y
_
i
,

8
1
3

i
w
b
_
d
a
t
_
i

=
>

m
4
_
d
a
t
_
i
,

8
1
4

i
w
b
_
c
y
c
_
o

=
>

m
4
_
c
y
c
_
o
,

8
1
5

i
w
b
_
a
d
r
_
o

=
>

m
4
_
a
d
r
_
o
,

8
1
6

i
w
b
_
s
t
b
_
o

=
>

m
4
_
s
t
b
_
o
,

8
1
7

i
w
b
_
w
e
_
o

=
>

m
4
_
w
e
_
o
,

8
1
8

i
w
b
_
s
e
l
_
o

=
>

m
4
_
s
e
l
_
o
,

8
1
9

i
w
b
_
d
a
t
_
o

=
>

m
4
_
d
a
t
_
o
,

8
2
0

i
w
b
_
c
a
b
_
o

=
>

m
4
_
c
a
b
_
o
,

8
2
1

8
2
2

-
-

D
a
t
a

W
I
S
H
B
O
N
E

i
n
t
e
r
f
a
c
e

8
2
3

d
w
b
_
c
l
k
_
i

=
>

c
l
k
_
1
2
_
5
M
H
Z
,

8
2
4

d
w
b
_
r
s
t
_
i

=
>

r
e
s
e
t
_
i
n
v
,

8
2
5

d
w
b
_
a
c
k
_
i

=
>

a
c
k
5
,

8
2
6

d
w
b
_
e
r
r
_
i

=
>

m
5
_
e
r
r
_
i
,
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8
2
7

d
w
b
_
r
t
y
_
i

=
>

m
5
_
r
t
y
_
i
,

8
2
8

d
w
b
_
d
a
t
_
i

=
>

m
5
_
d
a
t
_
i
,

8
2
9

d
w
b
_
c
y
c
_
o

=
>

m
5
_
c
y
c
_
o
,

8
3
0

d
w
b
_
a
d
r
_
o

=
>

m
5
_
a
d
r
_
o
,

8
3
1

d
w
b
_
s
t
b
_
o

=
>

m
5
_
s
t
b
_
o
,

8
3
2

d
w
b
_
w
e
_
o

=
>

m
5
_
w
e
_
o
,

8
3
3

d
w
b
_
s
e
l
_
o

=
>

m
5
_
s
e
l
_
o
,

8
3
4

d
w
b
_
d
a
t
_
o

=
>

m
5
_
d
a
t
_
o
,

8
3
5

d
w
b
_
c
a
b
_
o

=
>

m
5
_
c
a
b
_
o
,

8
3
6

8
3
7

-
-

D
e
b
u
g

i
n
t
e
r
f
a
c
e

8
3
8

d
b
g
_
s
t
a
l
l
_
i

=
>

z
e
r
o
,

8
3
9

d
b
g
_
e
w
t
_
i

=
>

z
e
r
o
,

8
4
0

d
b
g
_
l
s
s
_
o

=
>

o
p
e
n
,

8
4
1

d
b
g
_
i
s
_
o

=
>

o
p
e
n
,

8
4
2

d
b
g
_
w
p
_
o

=
>

o
p
e
n
,

8
4
3

d
b
g
_
b
p
_
o

=
>

o
p
e
n
,

8
4
4

d
b
g
_
s
t
b
_
i

=
>

z
e
r
o
,

8
4
5

d
b
g
_
w
e
_
i

=
>

z
e
r
o
,

8
4
6

d
b
g
_
a
d
r
_
i

=
>

z
e
r
o
3
2
,

8
4
7

d
b
g
_
d
a
t
_
i

=
>

z
e
r
o
3
2
,

8
4
8

d
b
g
_
d
a
t
_
o

=
>

o
p
e
n
,

8
4
9

d
b
g
_
a
c
k
_
o

=
>

o
p
e
n
,

8
5
0

8
5
1

-
-

P
o
w
e
r

M
a
n
a
g
e
m
e
n
t

i
n
t
e
r
f
a
c
e

8
5
2

p
m
_
c
p
u
s
t
a
l
l
_
i

=
>

z
e
r
o
,

8
5
3

p
m
_
c
l
k
s
d
_
o

=
>

o
p
e
n
,

8
5
4

p
m
_
d
c
_
g
a
t
e
_
o

=
>

o
p
e
n
,

8
5
5

p
m
_
i
c
_
g
a
t
e
_
o

=
>

o
p
e
n
,

8
5
6

p
m
_
d
m
m
u
_
g
a
t
e
_
o

=
>

o
p
e
n
,

8
5
7

p
m
_
i
m
m
u
_
g
a
t
e
_
o

=
>

o
p
e
n
,

8
5
8

p
m
_
t
t
_
g
a
t
e
_
o

=
>

o
p
e
n
,

8
5
9

p
m
_
c
p
u
_
g
a
t
e
_
o

=
>

o
p
e
n
,

8
6
0

p
m
_
w
a
k
e
u
p
_
o

=
>

o
p
e
n
,

8
6
1

p
m
_
l
v
o
l
t
_
o

=
>

o
p
e
n

8
6
2

)
;
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8
6
3

8
6
4

-
-

C
P
U
3
:

o
r
1
2
0
0
_
t
o
p

8
6
5

-
-

P
O
R
T

M
A
P
(

8
6
6

-
-

c
l
k
_
i

=
>

c
l
k
_
1
2
_
5
M
H
Z
,

8
6
7

-
-

r
s
t
_
i

=
>

r
e
s
e
t
_
i
n
v
,

8
6
8

-
-

p
i
c
_
i
n
t
s
_
i

=
>

p
i
c
_
i
n
t
s
,

8
6
9

-
-

c
l
m
o
d
e
_
i

=
>

c
l
m
o
d
e
,

8
7
0

-
-

8
7
1

-
-

-
-

I
n
s
t
r
u
c
t
i
o
n

W
I
S
H
B
O
N
E

i
n
t
e
r
f
a
c
e

8
7
2

-
-

i
w
b
_
c
l
k
_
i

=
>

c
l
k
_
1
2
_
5
M
H
Z
,

8
7
3

-
-

i
w
b
_
r
s
t
_
i

=
>

r
e
s
e
t
_
i
n
v
,

8
7
4

-
-

i
w
b
_
a
c
k
_
i

=
>

a
c
k
6
,

8
7
5

-
-

i
w
b
_
e
r
r
_
i

=
>

m
6
_
e
r
r
_
i
,

8
7
6

-
-

i
w
b
_
r
t
y
_
i

=
>

m
6
_
r
t
y
_
i
,

8
7
7

-
-

i
w
b
_
d
a
t
_
i

=
>

m
6
_
d
a
t
_
i
,

8
7
8

-
-

i
w
b
_
c
y
c
_
o

=
>

m
6
_
c
y
c
_
o
,

8
7
9

-
-

i
w
b
_
a
d
r
_
o

=
>

m
6
_
a
d
r
_
o
,

8
8
0

-
-

i
w
b
_
s
t
b
_
o

=
>

m
6
_
s
t
b
_
o
,

8
8
1

-
-

i
w
b
_
w
e
_
o

=
>

m
6
_
w
e
_
o
,

8
8
2

-
-

i
w
b
_
s
e
l
_
o

=
>

m
6
_
s
e
l
_
o
,

8
8
3

-
-

i
w
b
_
d
a
t
_
o

=
>

m
6
_
d
a
t
_
o
,

8
8
4

-
-

i
w
b
_
c
a
b
_
o

=
>

m
6
_
c
a
b
_
o
,

8
8
5

-
-

8
8
6

-
-

-
-

D
a
t
a

W
I
S
H
B
O
N
E

i
n
t
e
r
f
a
c
e

8
8
7

-
-

d
w
b
_
c
l
k
_
i

=
>

c
l
k
_
1
2
_
5
M
H
Z
,

8
8
8

-
-

d
w
b
_
r
s
t
_
i

=
>

r
e
s
e
t
_
i
n
v
,

8
8
9

-
-

d
w
b
_
a
c
k
_
i

=
>

a
c
k
7
,

8
9
0

-
-

d
w
b
_
e
r
r
_
i

=
>

m
7
_
e
r
r
_
i
,

8
9
1

-
-

d
w
b
_
r
t
y
_
i

=
>

m
7
_
r
t
y
_
i
,

8
9
2

-
-

d
w
b
_
d
a
t
_
i

=
>

m
7
_
d
a
t
_
i
,

8
9
3

-
-

d
w
b
_
c
y
c
_
o

=
>

m
7
_
c
y
c
_
o
,

8
9
4

-
-

d
w
b
_
a
d
r
_
o

=
>

m
7
_
a
d
r
_
o
,

8
9
5

-
-

d
w
b
_
s
t
b
_
o

=
>

m
7
_
s
t
b
_
o
,

8
9
6

-
-

d
w
b
_
w
e
_
o

=
>

m
7
_
w
e
_
o
,

8
9
7

-
-

d
w
b
_
s
e
l
_
o

=
>

m
7
_
s
e
l
_
o
,

8
9
8

-
-

d
w
b
_
d
a
t
_
o

=
>

m
7
_
d
a
t
_
o
,
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8
9
9

-
-

d
w
b
_
c
a
b
_
o

=
>

m
7
_
c
a
b
_
o
,

9
0
0

-
-

9
0
1

-
-

-
-

D
e
b
u
g

i
n
t
e
r
f
a
c
e

9
0
2

-
-

d
b
g
_
s
t
a
l
l
_
i

=
>

z
e
r
o
,

9
0
3

-
-

d
b
g
_
e
w
t
_
i

=
>

z
e
r
o
,

9
0
4

-
-

d
b
g
_
l
s
s
_
o

=
>

o
p
e
n
,

9
0
5

-
-

d
b
g
_
i
s
_
o

=
>

o
p
e
n
,

9
0
6

-
-

d
b
g
_
w
p
_
o

=
>

o
p
e
n
,

9
0
7

-
-

d
b
g
_
b
p
_
o

=
>

o
p
e
n
,

9
0
8

-
-

d
b
g
_
s
t
b
_
i

=
>

z
e
r
o
,

9
0
9

-
-

d
b
g
_
w
e
_
i

=
>

z
e
r
o
,

9
1
0

-
-

d
b
g
_
a
d
r
_
i

=
>

z
e
r
o
3
2
,

9
1
1

-
-

d
b
g
_
d
a
t
_
i

=
>

z
e
r
o
3
2
,

9
1
2

-
-

d
b
g
_
d
a
t
_
o

=
>

o
p
e
n
,

9
1
3

-
-

d
b
g
_
a
c
k
_
o

=
>

o
p
e
n
,

9
1
4

-
-

9
1
5

-
-

-
-

P
o
w
e
r

M
a
n
a
g
e
m
e
n
t

i
n
t
e
r
f
a
c
e

9
1
6

-
-

p
m
_
c
p
u
s
t
a
l
l
_
i

=
>

z
e
r
o
,

9
1
7

-
-

p
m
_
c
l
k
s
d
_
o

=
>

o
p
e
n
,

9
1
8

-
-

p
m
_
d
c
_
g
a
t
e
_
o

=
>

o
p
e
n
,

9
1
9

-
-

p
m
_
i
c
_
g
a
t
e
_
o

=
>

o
p
e
n
,

9
2
0

-
-

p
m
_
d
m
m
u
_
g
a
t
e
_
o

=
>

o
p
e
n
,

9
2
1

-
-

p
m
_
i
m
m
u
_
g
a
t
e
_
o

=
>

o
p
e
n
,

9
2
2

-
-

p
m
_
t
t
_
g
a
t
e
_
o

=
>

o
p
e
n
,

9
2
3

-
-

p
m
_
c
p
u
_
g
a
t
e
_
o

=
>

o
p
e
n
,

9
2
4

-
-

p
m
_
w
a
k
e
u
p
_
o

=
>

o
p
e
n
,

9
2
5

-
-

p
m
_
l
v
o
l
t
_
o

=
>

o
p
e
n

9
2
6

-
-

)
;

9
2
7

9
2
8

i
m
e
m
:

c
o
r
e
_
m
e
m

9
2
9

p
o
r
t

m
a
p

(

9
3
0

-
-
I
/
O

p
o
r
t
s

9
3
1

w
b
_
c
l
k
_
i

=
>

c
l
k
_
1
2
_
5
M
H
Z
,

9
3
2

w
b
_
r
s
t
_
i

=
>

r
e
s
e
t
,

9
3
3

9
3
4

-
-
W
B

s
l
a
v
e

i
/
f
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9
3
5

w
b
_
d
a
t
a
_
i

=
>

s
0
_
d
a
t
_
i
,

9
3
6

w
b
_
d
a
t
a
_
o

=
>

s
0
_
d
a
t
_
o
,

9
3
7

w
b
_
a
d
r
_
i

=
>

s
0
_
a
d
r
_
i
,

9
3
8

w
b
_
s
e
l
_
i

=
>

s
0
_
s
e
l
_
i
,

9
3
9

w
b
_
w
e
_
i

=
>

s
0
_
w
e
_
i
,

9
4
0

w
b
_
c
y
c
_
i

=
>

s
0
_
c
y
c
_
i
,

9
4
1

w
b
_
s
t
b
_
i

=
>

s
0
_
s
t
b
_
i
,

9
4
2

w
b
_
a
c
k
_
o

=
>

s
0
_
a
c
k
_
o
,

9
4
3

w
b
_
e
r
r
_
o

=
>

s
0
_
e
r
r
_
o

9
4
4

)
;

9
4
5

9
4
6

9
4
7

d
m
e
m
:

c
o
r
e
_
m
e
m

9
4
8

p
o
r
t

m
a
p

(

9
4
9

-
-
I
/
O

p
o
r
t
s

9
5
0

w
b
_
c
l
k
_
i

=
>

c
l
k
_
1
2
_
5
M
H
Z
,

9
5
1

w
b
_
r
s
t
_
i

=
>

r
e
s
e
t
,

9
5
2

9
5
3

-
-
W
B

s
l
a
v
e

i
/
f

9
5
4

w
b
_
d
a
t
a
_
i

=
>

s
1
_
d
a
t
_
i
,

9
5
5

w
b
_
d
a
t
a
_
o

=
>

s
1
_
d
a
t
_
o
,

9
5
6

w
b
_
a
d
r
_
i

=
>

s
1
_
a
d
r
_
i
,

9
5
7

w
b
_
s
e
l
_
i

=
>

s
1
_
s
e
l
_
i
,

9
5
8

w
b
_
w
e
_
i

=
>

s
1
_
w
e
_
i
,

9
5
9

w
b
_
c
y
c
_
i

=
>

s
1
_
c
y
c
_
i
,

9
6
0

w
b
_
s
t
b
_
i

=
>

s
1
_
s
t
b
_
i
,

9
6
1

w
b
_
a
c
k
_
o

=
>

s
1
_
a
c
k
_
o
,

9
6
2

w
b
_
e
r
r
_
o

=
>

s
1
_
e
r
r
_
o

9
6
3

)
;

9
6
4

9
6
5

s
e
m
a
:

s
e
m
a
p
h
o
r
e

9
6
6

p
o
r
t

m
a
p

(

9
6
7

-
-
I
/
O

p
o
r
t
s

9
6
8

w
b
_
c
l
k
_
i

=
>

c
l
k
_
1
2
_
5
M
H
Z
,

9
6
9

w
b
_
r
s
t
_
i

=
>

r
e
s
e
t
,

9
7
0
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9
7
1

-
-
W
B

s
l
a
v
e

i
/
f

9
7
2

w
b
_
d
a
t
a
_
i

=
>

s
3
_
d
a
t
_
i
,

9
7
3

w
b
_
d
a
t
a
_
o

=
>

s
3
_
d
a
t
_
o
,

9
7
4

w
b
_
a
d
r
_
i

=
>

s
3
_
a
d
r
_
i
,

9
7
5

w
b
_
s
e
l
_
i

=
>

s
3
_
s
e
l
_
i
,

9
7
6

w
b
_
w
e
_
i

=
>

s
3
_
w
e
_
i
,

9
7
7

w
b
_
c
y
c
_
i

=
>

s
3
_
c
y
c
_
i
,

9
7
8

w
b
_
s
t
b
_
i

=
>

s
3
_
s
t
b
_
i
,

9
7
9

w
b
_
a
c
k
_
o

=
>

s
3
_
a
c
k
_
o
,

9
8
0

w
b
_
e
r
r
_
o

=
>

s
3
_
e
r
r
_
o

9
8
1

)
;

9
8
2

9
8
3

9
8
4

u
a
r
t

:
u
a
r
t
_
t
o
p

9
8
5

p
o
r
t

m
a
p

(

9
8
6

-
-
I
/
O

P
o
r
t
s

9
8
7

w
b
_
c
l
k
_
i

=
>

c
l
k
_
1
2
_
5
M
H
Z
,

9
8
8

w
b
_
r
s
t
_
i

=
>

r
e
s
e
t
_
i
n
v
,

9
8
9

9
9
0

-
-
W
B

s
l
a
v
e

i
/
f

9
9
1

w
b
_
a
d
r
_
i

=
>

s
2
_
a
d
r
_
i
(
4

d
o
w
n
t
o

0
)
,

9
9
2

w
b
_
d
a
t
_
i

=
>

s
2
_
d
a
t
_
i
,

9
9
3

w
b
_
d
a
t
_
o

=
>

s
2
_
d
a
t
_
o
,

9
9
4

w
b
_
w
e
_
i

=
>

s
2
_
w
e
_
i
,

9
9
5

w
b
_
s
t
b
_
i

=
>

s
2
_
s
t
b
_
i
,

9
9
6

w
b
_
c
y
c
_
i

=
>

s
2
_
c
y
c
_
i
,

9
9
7

w
b
_
a
c
k
_
o

=
>

s
2
_
a
c
k
_
o
,

9
9
8

w
b
_
s
e
l
_
i

=
>

s
2
_
s
e
l
_
i
,

9
9
9

1
0
0
0

-
-
U
A
R
T

s
i
g
n
a
l
s

1
0
0
1

1
0
0
2

i
n
t
_
o

=
>

o
p
e
n
,

1
0
0
3

1
0
0
4

-
-
s
e
r
i
a
l

i
n
p
u
t
/
o
u
t
p
u
t

1
0
0
5

s
t
x
_
p
a
d
_
o

=
>

t
x
_
p
a
d
,

1
0
0
6

s
r
x
_
p
a
d
_
i

=
>

r
x
,
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1
0
0
7

1
0
0
8

-
-
m
o
d
e
m

s
i
g
n
a
l
s

1
0
0
9

r
t
s
_
p
a
d
_
o

=
>

o
p
e
n
,

1
0
1
0

c
t
s
_
p
a
d
_
i

=
>

’
1
’
,

1
0
1
1

d
t
r
_
p
a
d
_
o

=
>

o
p
e
n
,

1
0
1
2

d
s
r
_
p
a
d
_
i

=
>

’
1
’
,

1
0
1
3

r
i
_
p
a
d
_
i

=
>

’
1
’
,

1
0
1
4

d
c
d
_
p
a
d
_
i

=
>

’
1
’

1
0
1
5

1
0
1
6

)
;

1
0
1
7

1
0
1
8

1
0
1
9

c
o
n
b
u
s

:
w
b
_
c
o
n
b
u
s
_
t
o
p

1
0
2
0

p
o
r
t

m
a
p

(

1
0
2
1

1
0
2
2

-
-
I
/
O

p
o
r
t
s

1
0
2
3

c
l
k
_
i

=
>

c
l
k
_
1
2
_
5
M
H
Z
,

1
0
2
4

r
s
t
_
i

=
>

r
e
s
e
t
_
i
n
v
,

-
-
a
c
t
i
v
e

h
i
g
h

1
0
2
5

1
0
2
6

-
-
M
a
s
t
e
r

0

1
0
2
7

m
0
_
d
a
t
_
i

=
>

m
0
_
d
a
t
_
o
,

1
0
2
8

m
0
_
d
a
t
_
o

=
>

m
0
_
d
a
t
_
i
,

1
0
2
9

m
0
_
a
d
r
_
i

=
>

m
0
_
a
d
r
_
o
,

1
0
3
0

m
0
_
s
e
l
_
i

=
>

m
0
_
s
e
l
_
o
,

1
0
3
1

m
0
_
w
e
_
i

=
>

m
0
_
w
e
_
o
,

1
0
3
2

m
0
_
c
y
c
_
i

=
>

m
0
_
c
y
c
_
o
,

1
0
3
3

m
0
_
s
t
b
_
i

=
>

m
0
_
s
t
b
_
o
,

1
0
3
4

m
0
_
a
c
k
_
o

=
>

m
0
_
a
c
k
_
i
,

1
0
3
5

m
0
_
e
r
r
_
o

=
>

o
p
e
n
,

-
-

m
0
_
e
r
r
_
i
,

1
0
3
6

m
0
_
r
t
y
_
o

=
>

o
p
e
n
,

-
-
m
0
_
r
t
y
_
i
,

1
0
3
7

m
0
_
c
a
b
_
i

=
>

m
0
_
c
a
b
_
o
,

1
0
3
8

1
0
3
9

-
-
M
a
s
t
e
r

1

1
0
4
0

m
1
_
d
a
t
_
i

=
>

m
1
_
d
a
t
_
o
,

1
0
4
1

m
1
_
d
a
t
_
o

=
>

m
1
_
d
a
t
_
i
,

1
0
4
2

m
1
_
a
d
r
_
i

=
>

m
1
_
a
d
r
_
o
,
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1
0
4
3

m
1
_
s
e
l
_
i

=
>

m
1
_
s
e
l
_
o
,

1
0
4
4

m
1
_
w
e
_
i

=
>

m
1
_
w
e
_
o
,

1
0
4
5

m
1
_
c
y
c
_
i

=
>

m
1
_
c
y
c
_
o
,

1
0
4
6

m
1
_
s
t
b
_
i

=
>

m
1
_
s
t
b
_
o
,

1
0
4
7

m
1
_
a
c
k
_
o

=
>

m
1
_
a
c
k
_
i
,

1
0
4
8

m
1
_
e
r
r
_
o

=
>

o
p
e
n
,

-
-
m
1
_
e
r
r
_
i
,

1
0
4
9

m
1
_
r
t
y
_
o

=
>

o
p
e
n
,

-
-
m
1
_
r
t
y
_
i
,

1
0
5
0

m
1
_
c
a
b
_
i

=
>

m
1
_
c
a
b
_
o
,

1
0
5
1

1
0
5
2

-
-
M
a
s
t
e
r

2

1
0
5
3

m
2
_
d
a
t
_
i

=
>

m
2
_
d
a
t
_
o
,

1
0
5
4

m
2
_
d
a
t
_
o

=
>

m
2
_
d
a
t
_
i
,

1
0
5
5

m
2
_
a
d
r
_
i

=
>

m
2
_
a
d
r
_
o
,

1
0
5
6

m
2
_
s
e
l
_
i

=
>

m
2
_
s
e
l
_
o
,

1
0
5
7

m
2
_
w
e
_
i

=
>

m
2
_
w
e
_
o
,

1
0
5
8

m
2
_
c
y
c
_
i

=
>

m
2
_
c
y
c
_
o
,

1
0
5
9

m
2
_
s
t
b
_
i

=
>

m
2
_
s
t
b
_
o
,

1
0
6
0

m
2
_
a
c
k
_
o

=
>

m
2
_
a
c
k
_
i
,

1
0
6
1

m
2
_
e
r
r
_
o

=
>

o
p
e
n
,

-
-
m
2
_
e
r
r
_
i
,

1
0
6
2

m
2
_
r
t
y
_
o

=
>

o
p
e
n
,

-
-
m
2
_
r
t
y
_
i
,

1
0
6
3

m
2
_
c
a
b
_
i

=
>

m
2
_
c
a
b
_
o
,

1
0
6
4

1
0
6
5

-
-
M
a
s
t
e
r

3

1
0
6
6

m
3
_
d
a
t
_
i

=
>

m
3
_
d
a
t
_
o
,

1
0
6
7

m
3
_
d
a
t
_
o

=
>

m
3
_
d
a
t
_
i
,

1
0
6
8

m
3
_
a
d
r
_
i

=
>

m
3
_
a
d
r
_
o
,

1
0
6
9

m
3
_
s
e
l
_
i

=
>

m
3
_
s
e
l
_
o
,

1
0
7
0

m
3
_
w
e
_
i

=
>

m
3
_
w
e
_
o
,

1
0
7
1

m
3
_
c
y
c
_
i

=
>

m
3
_
c
y
c
_
o
,

1
0
7
2

m
3
_
s
t
b
_
i

=
>

m
3
_
s
t
b
_
o
,

1
0
7
3

m
3
_
a
c
k
_
o

=
>

m
3
_
a
c
k
_
i
,

1
0
7
4

m
3
_
e
r
r
_
o

=
>

o
p
e
n
,

-
-
m
3
_
e
r
r
_
i
,

1
0
7
5

m
3
_
r
t
y
_
o

=
>

o
p
e
n
,

-
-
m
3
_
r
t
y
_
i
,

1
0
7
6

m
3
_
c
a
b
_
i

=
>

m
3
_
c
a
b
_
o
,

1
0
7
7

1
0
7
8

-
-
M
a
s
t
e
r

4
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1
0
7
9

m
4
_
d
a
t
_
i

=
>

m
4
_
d
a
t
_
o
,

1
0
8
0

m
4
_
d
a
t
_
o

=
>

m
4
_
d
a
t
_
i
,

1
0
8
1

m
4
_
a
d
r
_
i

=
>

m
4
_
a
d
r
_
o
,

1
0
8
2

m
4
_
s
e
l
_
i

=
>

m
4
_
s
e
l
_
o
,

1
0
8
3

m
4
_
w
e
_
i

=
>

m
4
_
w
e
_
o
,

1
0
8
4

m
4
_
c
y
c
_
i

=
>

m
4
_
c
y
c
_
o
,

1
0
8
5

m
4
_
s
t
b
_
i

=
>

m
4
_
s
t
b
_
o
,

1
0
8
6

m
4
_
a
c
k
_
o

=
>

m
4
_
a
c
k
_
i
,

1
0
8
7

m
4
_
e
r
r
_
o

=
>

o
p
e
n
,

-
-
m
4
_
e
r
r
_
i
,

1
0
8
8

m
4
_
r
t
y
_
o

=
>

o
p
e
n
,

-
-
m
4
_
r
t
y
_
i
,

1
0
8
9

m
4
_
c
a
b
_
i

=
>

m
4
_
c
a
b
_
o
,

1
0
9
0

1
0
9
1

-
-
M
a
s
t
e
r

5

1
0
9
2

m
5
_
d
a
t
_
i

=
>

m
5
_
d
a
t
_
o
,

1
0
9
3

m
5
_
d
a
t
_
o

=
>

m
5
_
d
a
t
_
i
,

1
0
9
4

m
5
_
a
d
r
_
i

=
>

m
5
_
a
d
r
_
o
,

1
0
9
5

m
5
_
s
e
l
_
i

=
>

m
5
_
s
e
l
_
o
,

1
0
9
6

m
5
_
w
e
_
i

=
>

m
5
_
w
e
_
o
,

1
0
9
7

m
5
_
c
y
c
_
i

=
>

m
5
_
c
y
c
_
o
,

1
0
9
8

m
5
_
s
t
b
_
i

=
>

m
5
_
s
t
b
_
o
,

1
0
9
9

m
5
_
a
c
k
_
o

=
>

m
5
_
a
c
k
_
i
,

1
1
0
0

m
5
_
e
r
r
_
o

=
>

o
p
e
n
,

-
-
m
5
_
e
r
r
_
i
,

1
1
0
1

m
5
_
r
t
y
_
o

=
>

o
p
e
n
,

-
-
m
5
_
r
t
y
_
i
,

1
1
0
2

m
5
_
c
a
b
_
i

=
>

m
5
_
c
a
b
_
o
,

1
1
0
3

1
1
0
4

-
-
M
a
s
t
e
r

6

1
1
0
5

m
6
_
d
a
t
_
i

=
>

m
6
_
d
a
t
_
o
,

1
1
0
6

m
6
_
d
a
t
_
o

=
>

m
6
_
d
a
t
_
i
,

1
1
0
7

m
6
_
a
d
r
_
i

=
>

m
6
_
a
d
r
_
o
,

1
1
0
8

m
6
_
s
e
l
_
i

=
>

m
6
_
s
e
l
_
o
,

1
1
0
9

m
6
_
w
e
_
i

=
>

m
6
_
w
e
_
o
,

1
1
1
0

m
6
_
c
y
c
_
i

=
>

m
6
_
c
y
c
_
o
,

1
1
1
1

m
6
_
s
t
b
_
i

=
>

m
6
_
s
t
b
_
o
,

1
1
1
2

m
6
_
a
c
k
_
o

=
>

m
6
_
a
c
k
_
i
,

1
1
1
3

m
6
_
e
r
r
_
o

=
>

o
p
e
n
,

-
-
m
6
_
e
r
r
_
i
,

1
1
1
4

m
6
_
r
t
y
_
o

=
>

o
p
e
n
,

-
-
m
6
_
r
t
y
_
i
,
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1
1
1
5

m
6
_
c
a
b
_
i

=
>

m
6
_
c
a
b
_
o
,

1
1
1
6

1
1
1
7

-
-
M
a
s
t
e
r

7

1
1
1
8

m
7
_
d
a
t
_
i

=
>

m
7
_
d
a
t
_
o
,

1
1
1
9

m
7
_
d
a
t
_
o

=
>

m
7
_
d
a
t
_
i
,

1
1
2
0

m
7
_
a
d
r
_
i

=
>

m
7
_
a
d
r
_
o
,

1
1
2
1

m
7
_
s
e
l
_
i

=
>

m
7
_
s
e
l
_
o
,

1
1
2
2

m
7
_
w
e
_
i

=
>

m
7
_
w
e
_
o
,

1
1
2
3

m
7
_
c
y
c
_
i

=
>

m
7
_
c
y
c
_
o
,

1
1
2
4

m
7
_
s
t
b
_
i

=
>

m
7
_
s
t
b
_
o
,

1
1
2
5

m
7
_
a
c
k
_
o

=
>

m
7
_
a
c
k
_
i
,

1
1
2
6

m
7
_
e
r
r
_
o

=
>

o
p
e
n
,

-
-
m
7
_
e
r
r
_
i
,

1
1
2
7

m
7
_
r
t
y
_
o

=
>

o
p
e
n
,

-
-
m
7
_
r
t
y
_
i
,

1
1
2
8

m
7
_
c
a
b
_
i

=
>

m
7
_
c
a
b
_
o
,

1
1
2
9

1
1
3
0

-
-
S
l
a
v
e

0

1
1
3
1

s
0
_
d
a
t
_
i

=
>

s
0
_
d
a
t
_
o
,

1
1
3
2

s
0
_
d
a
t
_
o

=
>

s
0
_
d
a
t
_
i
,

1
1
3
3

s
0
_
a
d
r
_
o

=
>

s
0
_
a
d
r
_
i
,

1
1
3
4

s
0
_
s
e
l
_
o

=
>

s
0
_
s
e
l
_
i
,

1
1
3
5

s
0
_
w
e
_
o

=
>

s
0
_
w
e
_
i
,

1
1
3
6

s
0
_
c
y
c
_
o

=
>

s
0
_
c
y
c
_
i
,

1
1
3
7

s
0
_
s
t
b
_
o

=
>

s
0
_
s
t
b
_
i
,

1
1
3
8

s
0
_
a
c
k
_
i

=
>

s
0
_
a
c
k
_
o
,

1
1
3
9

s
0
_
e
r
r
_
i

=
>

s
0
_
e
r
r
_
o
,

1
1
4
0

s
0
_
r
t
y
_
i

=
>

s
0
_
r
t
y
_
o
,

1
1
4
1

s
0
_
c
a
b
_
o

=
>

s
0
_
c
a
b
_
i
,

1
1
4
2

1
1
4
3

-
-
S
l
a
v
e

1

1
1
4
4

s
1
_
d
a
t
_
i

=
>

s
1
_
d
a
t
_
o
,

1
1
4
5

s
1
_
d
a
t
_
o

=
>

s
1
_
d
a
t
_
i
,

1
1
4
6

s
1
_
a
d
r
_
o

=
>

s
1
_
a
d
r
_
i
,

1
1
4
7

s
1
_
s
e
l
_
o

=
>

s
1
_
s
e
l
_
i
,

1
1
4
8

s
1
_
w
e
_
o

=
>

s
1
_
w
e
_
i
,

1
1
4
9

s
1
_
c
y
c
_
o

=
>

s
1
_
c
y
c
_
i
,

1
1
5
0

s
1
_
s
t
b
_
o

=
>

s
1
_
s
t
b
_
i
,
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1
1
5
1

s
1
_
a
c
k
_
i

=
>

s
1
_
a
c
k
_
o
,

1
1
5
2

s
1
_
e
r
r
_
i

=
>

s
1
_
e
r
r
_
o
,

1
1
5
3

s
1
_
r
t
y
_
i

=
>

s
1
_
r
t
y
_
o
,

1
1
5
4

s
1
_
c
a
b
_
o

=
>

s
1
_
c
a
b
_
i
,

1
1
5
5

1
1
5
6

-
-
S
l
a
v
e

2

1
1
5
7

s
2
_
d
a
t
_
i

=
>

s
2
_
d
a
t
_
o
,

1
1
5
8

s
2
_
d
a
t
_
o

=
>

s
2
_
d
a
t
_
i
,

1
1
5
9

s
2
_
a
d
r
_
o

=
>

s
2
_
a
d
r
_
i
,

1
1
6
0

s
2
_
s
e
l
_
o

=
>

s
2
_
s
e
l
_
i
,

1
1
6
1

s
2
_
w
e
_
o

=
>

s
2
_
w
e
_
i
,

1
1
6
2

s
2
_
c
y
c
_
o

=
>

s
2
_
c
y
c
_
i
,

1
1
6
3

s
2
_
s
t
b
_
o

=
>

s
2
_
s
t
b
_
i
,

1
1
6
4

s
2
_
a
c
k
_
i

=
>

s
2
_
a
c
k
_
o
,

1
1
6
5

s
2
_
e
r
r
_
i

=
>

s
2
_
e
r
r
_
o
,

1
1
6
6

s
2
_
r
t
y
_
i

=
>

s
2
_
r
t
y
_
o
,

1
1
6
7

s
2
_
c
a
b
_
o

=
>

s
2
_
c
a
b
_
i
,

1
1
6
8

1
1
6
9

-
-
S
l
a
v
e

3

1
1
7
0

s
3
_
d
a
t
_
i

=
>

s
3
_
d
a
t
_
o
,

1
1
7
1

s
3
_
d
a
t
_
o

=
>

s
3
_
d
a
t
_
i
,

1
1
7
2

s
3
_
a
d
r
_
o

=
>

s
3
_
a
d
r
_
i
,

1
1
7
3

s
3
_
s
e
l
_
o

=
>

s
3
_
s
e
l
_
i
,

1
1
7
4

s
3
_
w
e
_
o

=
>

s
3
_
w
e
_
i
,

1
1
7
5

s
3
_
c
y
c
_
o

=
>

s
3
_
c
y
c
_
i
,

1
1
7
6

s
3
_
s
t
b
_
o

=
>

s
3
_
s
t
b
_
i
,

1
1
7
7

s
3
_
a
c
k
_
i

=
>

s
3
_
a
c
k
_
o
,

1
1
7
8

s
3
_
e
r
r
_
i

=
>

s
3
_
e
r
r
_
o
,

1
1
7
9

s
3
_
r
t
y
_
i

=
>

s
3
_
r
t
y
_
o
,

1
1
8
0

s
3
_
c
a
b
_
o

=
>

s
3
_
c
a
b
_
i
,

1
1
8
1

1
1
8
2

-
-
S
l
a
v
e

4

1
1
8
3

s
4
_
d
a
t
_
i

=
>

s
4
_
d
a
t
_
o
,

1
1
8
4

s
4
_
d
a
t
_
o

=
>

s
4
_
d
a
t
_
i
,

1
1
8
5

s
4
_
a
d
r
_
o

=
>

s
4
_
a
d
r
_
i
,

1
1
8
6

s
4
_
s
e
l
_
o

=
>

s
4
_
s
e
l
_
i
,
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1
1
8
7

s
4
_
w
e
_
o

=
>

s
4
_
w
e
_
i
,

1
1
8
8

s
4
_
c
y
c
_
o

=
>

s
4
_
c
y
c
_
i
,

1
1
8
9

s
4
_
s
t
b
_
o

=
>

s
4
_
s
t
b
_
i
,

1
1
9
0

s
4
_
a
c
k
_
i

=
>

s
4
_
a
c
k
_
o
,

1
1
9
1

s
4
_
e
r
r
_
i

=
>

s
4
_
e
r
r
_
o
,

1
1
9
2

s
4
_
r
t
y
_
i

=
>

s
4
_
r
t
y
_
o
,

1
1
9
3

s
4
_
c
a
b
_
o

=
>

s
4
_
c
a
b
_
i
,

1
1
9
4

1
1
9
5

-
-
S
l
a
v
e

5

1
1
9
6

s
5
_
d
a
t
_
i

=
>

s
5
_
d
a
t
_
o
,

1
1
9
7

s
5
_
d
a
t
_
o

=
>

s
5
_
d
a
t
_
i
,

1
1
9
8

s
5
_
a
d
r
_
o

=
>

s
5
_
a
d
r
_
i
,

1
1
9
9

s
5
_
s
e
l
_
o

=
>

s
5
_
s
e
l
_
i
,

1
2
0
0

s
5
_
w
e
_
o

=
>

s
5
_
w
e
_
i
,

1
2
0
1

s
5
_
c
y
c
_
o

=
>

s
5
_
c
y
c
_
i
,

1
2
0
2

s
5
_
s
t
b
_
o

=
>

s
5
_
s
t
b
_
i
,

1
2
0
3

s
5
_
a
c
k
_
i

=
>

s
5
_
a
c
k
_
o
,

1
2
0
4

s
5
_
e
r
r
_
i

=
>

s
5
_
e
r
r
_
o
,

1
2
0
5

s
5
_
r
t
y
_
i

=
>

s
5
_
r
t
y
_
o
,

1
2
0
6

s
5
_
c
a
b
_
o

=
>

s
5
_
c
a
b
_
i
,

1
2
0
7

1
2
0
8

-
-
S
l
a
v
e

6

1
2
0
9

s
6
_
d
a
t
_
i

=
>

s
6
_
d
a
t
_
o
,

1
2
1
0

s
6
_
d
a
t
_
o

=
>

s
6
_
d
a
t
_
i
,

1
2
1
1

s
6
_
a
d
r
_
o

=
>

s
6
_
a
d
r
_
i
,

1
2
1
2

s
6
_
s
e
l
_
o

=
>

s
6
_
s
e
l
_
i
,

1
2
1
3

s
6
_
w
e
_
o

=
>

s
6
_
w
e
_
i
,

1
2
1
4

s
6
_
c
y
c
_
o

=
>

s
6
_
c
y
c
_
i
,

1
2
1
5

s
6
_
s
t
b
_
o

=
>

s
6
_
s
t
b
_
i
,

1
2
1
6

s
6
_
a
c
k
_
i

=
>

s
6
_
a
c
k
_
o
,

1
2
1
7

s
6
_
e
r
r
_
i

=
>

s
6
_
e
r
r
_
o
,

1
2
1
8

s
6
_
r
t
y
_
i

=
>

s
6
_
r
t
y
_
o
,

1
2
1
9

s
6
_
c
a
b
_
o

=
>

s
6
_
c
a
b
_
i
,

1
2
2
0

1
2
2
1

-
-
S
l
a
v
e

7

1
2
2
2

s
7
_
d
a
t
_
i

=
>

s
7
_
d
a
t
_
o
,
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1
2
2
3

s
7
_
d
a
t
_
o

=
>

s
7
_
d
a
t
_
i
,

1
2
2
4

s
7
_
a
d
r
_
o

=
>

s
7
_
a
d
r
_
i
,

1
2
2
5

s
7
_
s
e
l
_
o

=
>

s
7
_
s
e
l
_
i
,

1
2
2
6

s
7
_
w
e
_
o

=
>

s
7
_
w
e
_
i
,

1
2
2
7

s
7
_
c
y
c
_
o

=
>

s
7
_
c
y
c
_
i
,

1
2
2
8

s
7
_
s
t
b
_
o

=
>

s
7
_
s
t
b
_
i
,

1
2
2
9

s
7
_
a
c
k
_
i

=
>

s
7
_
a
c
k
_
o
,

1
2
3
0

s
7
_
e
r
r
_
i

=
>

s
7
_
e
r
r
_
o
,

1
2
3
1

s
7
_
r
t
y
_
i

=
>

s
7
_
r
t
y
_
o
,

1
2
3
2

s
7
_
c
a
b
_
o

=
>

s
7
_
c
a
b
_
i

1
2
3
3

1
2
3
4

)
;

1
2
3
5

1
2
3
6

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

1
2
3
7

-
-

1
2
3
8

-
-

I
C
O
N

c
o
r
e

i
n
s
t
a
n
c
e

1
2
3
9

-
-

1
2
4
0

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

1
2
4
1

i
_
i
c
o
n

:
i
c
o
n

1
2
4
2

p
o
r
t

m
a
p

1
2
4
3

(

1
2
4
4

c
o
n
t
r
o
l
0

=
>

c
o
n
t
r
o
l
0
,

1
2
4
5

c
o
n
t
r
o
l
1

=
>

c
o
n
t
r
o
l
1

1
2
4
6

)
;

1
2
4
7

1
2
4
8

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

1
2
4
9

-
-

1
2
5
0

-
-

I
L
A

c
o
r
e

i
n
s
t
a
n
c
e

1
2
5
1

-
-

1
2
5
2

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

1
2
5
3

i
_
i
l
a

:
i
l
a

1
2
5
4

p
o
r
t

m
a
p

1
2
5
5

(

1
2
5
6

c
o
n
t
r
o
l

=
>

c
o
n
t
r
o
l
0
,

1
2
5
7

c
l
k

=
>

c
l
k
_
1
2
_
5
M
H
Z
,

1
2
5
8

d
a
t
a

=
>

d
a
t
a
,
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1
2
5
9

t
r
i
g
0

=
>

m
0
_
a
d
r
_
o

1
2
6
0

)
;

1
2
6
1

1
2
6
2

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

1
2
6
3

-
-

1
2
6
4

-
-

V
I
O

c
o
r
e

i
n
s
t
a
n
c
e

1
2
6
5

-
-

1
2
6
6

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

1
2
6
7

i
_
v
i
o

:
v
i
o

1
2
6
8

p
o
r
t

m
a
p

1
2
6
9

(

1
2
7
0

c
o
n
t
r
o
l

=
>

c
o
n
t
r
o
l
1
,

1
2
7
1

a
s
y
n
c
_
o
u
t

=
>

a
s
y
n
c
_
o
u
t

1
2
7
2

)
;

1
2
7
3

1
2
7
4

-
-
S
e
t

u
n
c
o
n
e
c
t
e
d

c
y
c

s
i
g
n
a
l
s

1
2
7
5

-
-

m
0
_
c
y
c
_
o

<
=

’
0
’
;

1
2
7
6

-
-

m
1
_
c
y
c
_
o

<
=

’
0
’
;

1
2
7
7

-
-

m
2
_
c
y
c
_
o

<
=

’
0
’
;

1
2
7
8

-
-

m
3
_
c
y
c
_
o

<
=

’
0
’
;

1
2
7
9

-
-

m
4
_
c
y
c
_
o

<
=

’
0
’
;

1
2
8
0

-
-

m
5
_
c
y
c
_
o

<
=

’
0
’
;

1
2
8
1

-
-

m
6
_
c
y
c
_
o

<
=

’
0
’
;

1
2
8
2

-
-

m
7
_
c
y
c
_
o

<
=

’
0
’
;

1
2
8
3

1
2
8
4

-
-
S
e
t

u
n
c
o
n
e
c
t
e
d

e
r
r

s
i
g
n
a
l
s

1
2
8
5

m
0
_
e
r
r
_
i

<
=

’
0
’
;

1
2
8
6

m
1
_
e
r
r
_
i

<
=

’
0
’
;

1
2
8
7

m
2
_
e
r
r
_
i

<
=

’
0
’
;

1
2
8
8

m
3
_
e
r
r
_
i

<
=

’
0
’
;

1
2
8
9

m
4
_
e
r
r
_
i

<
=

’
0
’
;

1
2
9
0

m
5
_
e
r
r
_
i

<
=

’
0
’
;

1
2
9
1

m
6
_
e
r
r
_
i

<
=

’
0
’
;

1
2
9
2

m
7
_
e
r
r
_
i

<
=

’
0
’
;

1
2
9
3

1
2
9
4

-
-
S
e
t

u
n
c
o
n
e
c
t
e
d

r
t
y

s
i
g
n
a
l
s
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1
2
9
5

m
0
_
r
t
y
_
i

<
=

’
0
’
;

1
2
9
6

m
1
_
r
t
y
_
i

<
=

’
0
’
;

1
2
9
7

m
2
_
r
t
y
_
i

<
=

’
0
’
;

1
2
9
8

m
3
_
r
t
y
_
i

<
=

’
0
’
;

1
2
9
9

m
4
_
r
t
y
_
i

<
=

’
0
’
;

1
3
0
0

m
5
_
r
t
y
_
i

<
=

’
0
’
;

1
3
0
1

m
6
_
r
t
y
_
i

<
=

’
0
’
;

1
3
0
2

m
7
_
r
t
y
_
i

<
=

’
0
’
;

1
3
0
3

1
3
0
4

1
3
0
5

1
3
0
6

d
a
t
a

<
=

"
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
"

&
m
1
_
a
d
r
_
o

&
m
1
_
d
a
t
_
o

&
m
1
_
a
c
k
_
i

&
m
1
_
s
t
b
_
o

&
t
x
_
p
a
d

&
r
x

;

1
3
0
7

t
x

<
=

t
x
_
p
a
d
;

1
3
0
8

1
3
0
9

a
c
k
b
u
f
f
:

p
r
o
c
e
s
s
(
c
l
k
_
1
2
_
5
M
H
Z
,

m
0
_
a
c
k
_
i
,

m
1
_
a
c
k
_
i
,

m
2
_
a
c
k
_
i
,

m
3
_
a
c
k
_
i
,

m
4
_
a
c
k
_
i
,

m
5
_
a
c
k
_
i
,

m
6
_
a
c
k
_
i
,

m
7
_
a
c
k
_
i
,

r
e
s
e
t
)

1
3
1
0

b
e
g
i
n

1
3
1
1

i
f
(
r
e
s
e
t

=
’
0
’
)

t
h
e
n

1
3
1
2

a
c
k
0

<
=

’
0
’
;

1
3
1
3

a
c
k
1

<
=

’
0
’
;

1
3
1
4

a
c
k
2

<
=

’
0
’
;

1
3
1
5

a
c
k
3

<
=

’
0
’
;

1
3
1
6

a
c
k
4

<
=

’
0
’
;

1
3
1
7

a
c
k
5

<
=

’
0
’
;

1
3
1
8

a
c
k
6

<
=

’
0
’
;

1
3
1
9

a
c
k
7

<
=

’
0
’
;

1
3
2
0

1
3
2
1

e
l
s
e

1
3
2
2

-
-

s
e
t

m
0
_
a
c
k

1
3
2
3

i
f

m
0
_
a
c
k
_
i

=
’
0
’

o
r

m
0
_
a
c
k
_
i

=
’
1
’

t
h
e
n

1
3
2
4

a
c
k
0

<
=

m
0
_
a
c
k
_
i
;

1
3
2
5

e
l
s
e

1
3
2
6

a
c
k
0

<
=

’
0
’
;

1
3
2
7

e
n
d

i
f
;

1
3
2
8

-
-

s
e
t

m
1
_
a
c
k
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1
3
2
9

i
f

m
1
_
a
c
k
_
i

=
’
0
’

o
r

m
1
_
a
c
k
_
i

=
’
1
’

t
h
e
n

1
3
3
0

a
c
k
1

<
=

m
1
_
a
c
k
_
i
;

1
3
3
1

e
l
s
e

1
3
3
2

a
c
k
1

<
=

’
0
’
;

1
3
3
3

e
n
d

i
f
;

1
3
3
4

-
-

s
e
t

m
2
_
a
c
k

1
3
3
5

i
f

m
2
_
a
c
k
_
i

=
’
0
’

o
r

m
2
_
a
c
k
_
i

=
’
1
’

t
h
e
n

1
3
3
6

a
c
k
2

<
=

m
2
_
a
c
k
_
i
;

1
3
3
7

e
l
s
e

1
3
3
8

a
c
k
2

<
=

’
0
’
;

1
3
3
9

e
n
d

i
f
;

1
3
4
0

-
-

s
e
t

m
3
_
a
c
k

1
3
4
1

i
f

m
3
_
a
c
k
_
i

=
’
0
’

o
r

m
3
_
a
c
k
_
i

=
’
1
’

t
h
e
n

1
3
4
2

a
c
k
3

<
=

m
3
_
a
c
k
_
i
;

1
3
4
3

e
l
s
e

1
3
4
4

a
c
k
3

<
=

’
0
’
;

1
3
4
5

e
n
d

i
f
;

1
3
4
6

-
-

s
e
t

m
3
_
a
c
k

1
3
4
7

i
f

m
4
_
a
c
k
_
i

=
’
0
’

o
r

m
4
_
a
c
k
_
i

=
’
1
’

t
h
e
n

1
3
4
8

a
c
k
4

<
=

m
4
_
a
c
k
_
i
;

1
3
4
9

e
l
s
e

1
3
5
0

a
c
k
4

<
=

’
0
’
;

1
3
5
1

e
n
d

i
f
;

1
3
5
2

-
-

s
e
t

m
5
_
a
c
k

1
3
5
3

i
f

m
5
_
a
c
k
_
i

=
’
0
’

o
r

m
5
_
a
c
k
_
i

=
’
1
’

t
h
e
n

1
3
5
4

a
c
k
5

<
=

m
5
_
a
c
k
_
i
;

1
3
5
5

e
l
s
e

1
3
5
6

a
c
k
5

<
=

’
0
’
;

1
3
5
7

e
n
d

i
f
;

1
3
5
8

-
-

s
e
t

m
6
_
a
c
k

1
3
5
9

i
f

m
6
_
a
c
k
_
i

=
’
0
’

o
r

m
6
_
a
c
k
_
i

=
’
1
’

t
h
e
n

1
3
6
0

a
c
k
6

<
=

m
6
_
a
c
k
_
i
;

1
3
6
1

e
l
s
e

1
3
6
2

a
c
k
6

<
=

’
0
’
;

1
3
6
3

e
n
d

i
f
;

1
3
6
4

-
-

s
e
t

m
7
_
a
c
k



192 HDL files
1
3
6
5

i
f

m
7
_
a
c
k
_
i

=
’
0
’

o
r

m
7
_
a
c
k
_
i

=
’
1
’

t
h
e
n

1
3
6
6

a
c
k
7

<
=

m
7
_
a
c
k
_
i
;

1
3
6
7

e
l
s
e

1
3
6
8

a
c
k
7

<
=

’
0
’
;

1
3
6
9

e
n
d

i
f
;

1
3
7
0

e
n
d

i
f
;

1
3
7
1

e
n
d

p
r
o
c
e
s
s

a
c
k
b
u
f
f
;

1
3
7
2

e
n
d

s
t
r
u
c
;



A.5 Tree architecture 193
A

.5
T

re
e

a
rc

h
it

e
ct

u
re

A
.5

.1
n
o
c

tr
e
e
.v

h
d

1
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

2
-
-

3
-
-

T
a
b
l
e

f
o
r

t
r
e
e

N
O
V

4
-
-

E
d
i
t
o
r
:

N
i
k
o
l
a
j

T
ø
r
r
i
n
g

-
s
0
4
2
5
0
5

5
-
-

V
e
r
s
i
o
n
:

1
.
0

6
-
-

D
a
t
a

l
a
s
t

m
o
d
i
f
i
e
d
:

1
6
/
5
-
2
0
0
7

7
-
-

8
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

9
-
-

1
0

-
-

V
e
r
s
i
o
n

H
i
s
t
o
r
y

1
1

-
-

1
2

-
-

v
1
.
0
:

F
i
r
s
t

w
o
r
k
i
n
g

v
e
r
s
i
o
n

1
3

-
-

1
4

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

1
5

1
6

l
i
b
r
a
r
y

I
E
E
E
;

1
7

u
s
e

I
E
E
E
.
s
t
d
_
l
o
g
i
c
_
1
1
6
4
.
A
L
L
;

1
8

u
s
e

I
E
E
E
.
s
t
d
_
l
o
g
i
c
_
a
r
i
t
h
.
A
L
L
;

1
9

u
s
e

w
o
r
k
.
t
y
p
e
s
.
a
l
l
;

2
0

2
1

e
n
t
i
t
y

n
o
c
_
t
r
e
e

i
s

2
2

2
3

p
o
r
t
(

2
4

-
-
I
/
O

P
o
r
t
s

2
5

w
b
_
c
l
k
_
i

:
i
n

b
i
t
_
t
;

-
-

T
h
e

C
l
o
c
k

2
6

w
b
_
r
s
t
_
i

:
i
n

b
i
t
_
t
;

-
-

T
h
e

r
e
s
e
t

s
i
g
n
a
l

2
7

2
8

-
-
W
i
s
h
B
o
n
e

M
a
s
t
e
r

0

2
9

m
0
w
b
_
d
a
t
_
i

:
i
n

w
o
r
d
_
t
;

3
0

m
0
w
b
_
d
a
t
_
o

:
o
u
t

w
o
r
d
_
t
;
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3
1

m
0
w
b
_
a
c
k
_
o

:
o
u
t

b
i
t
_
t
;

3
2

m
0
w
b
_
a
d
r
_
i

:
i
n

w
o
r
d
_
t
;

3
3

m
0
w
b
_
c
y
c
_
i

:
i
n

b
i
t
_
t
;

3
4

m
0
w
b
_
s
t
b
_
i

:
i
n

b
i
t
_
t
;

3
5

m
0
w
b
_
e
r
r
_
o

:
o
u
t

b
i
t
_
t
;

3
6

m
0
w
b
_
r
t
y
_
o

:
o
u
t

b
i
t
_
t
;

3
7

m
0
w
b
_
s
e
l
_
i

:
i
n

s
t
d
_
l
o
g
i
c
_
v
e
c
t
o
r
(
3

d
o
w
n
t
o

0
)
;

3
8

m
0
w
b
_
w
e
_
i

:
i
n

b
i
t
_
t
;

3
9

4
0

-
-
W
i
s
h
B
o
n
e

M
a
s
t
e
r

1

4
1

m
1
w
b
_
d
a
t
_
i

:
i
n

w
o
r
d
_
t
;

4
2

m
1
w
b
_
d
a
t
_
o

:
o
u
t

w
o
r
d
_
t
;

4
3

m
1
w
b
_
a
c
k
_
o

:
o
u
t

b
i
t
_
t
;

4
4

m
1
w
b
_
a
d
r
_
i

:
i
n

w
o
r
d
_
t
;

4
5

m
1
w
b
_
c
y
c
_
i

:
i
n

b
i
t
_
t
;

4
6

m
1
w
b
_
s
t
b
_
i

:
i
n

b
i
t
_
t
;

4
7

m
1
w
b
_
e
r
r
_
o

:
o
u
t

b
i
t
_
t
;

4
8

m
1
w
b
_
r
t
y
_
o

:
o
u
t

b
i
t
_
t
;

4
9

m
1
w
b
_
s
e
l
_
i

:
i
n

s
t
d
_
l
o
g
i
c
_
v
e
c
t
o
r
(
3

d
o
w
n
t
o

0
)
;

5
0

m
1
w
b
_
w
e
_
i

:
i
n

b
i
t
_
t
;

5
1

5
2

-
-
W
i
s
h
B
o
n
e

M
a
s
t
e
r

2

5
3

m
2
w
b
_
d
a
t
_
i

:
i
n

w
o
r
d
_
t
;

5
4

m
2
w
b
_
d
a
t
_
o

:
o
u
t

w
o
r
d
_
t
;

5
5

m
2
w
b
_
a
c
k
_
o

:
o
u
t

b
i
t
_
t
;

5
6

m
2
w
b
_
a
d
r
_
i

:
i
n

w
o
r
d
_
t
;

5
7

m
2
w
b
_
c
y
c
_
i

:
i
n

b
i
t
_
t
;

5
8

m
2
w
b
_
s
t
b
_
i

:
i
n

b
i
t
_
t
;

5
9

m
2
w
b
_
e
r
r
_
o

:
o
u
t

b
i
t
_
t
;

6
0

m
2
w
b
_
r
t
y
_
o

:
o
u
t

b
i
t
_
t
;

6
1

m
2
w
b
_
s
e
l
_
i

:
i
n

s
t
d
_
l
o
g
i
c
_
v
e
c
t
o
r
(
3

d
o
w
n
t
o

0
)
;

6
2

m
2
w
b
_
w
e
_
i

:
i
n

b
i
t
_
t
;

6
3

6
4

-
-
W
i
s
h
B
o
n
e

M
a
s
t
e
r

3

6
5

m
3
w
b
_
d
a
t
_
i

:
i
n

w
o
r
d
_
t
;

6
6

m
3
w
b
_
d
a
t
_
o

:
o
u
t

w
o
r
d
_
t
;
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6
7

m
3
w
b
_
a
c
k
_
o

:
o
u
t

b
i
t
_
t
;

6
8

m
3
w
b
_
a
d
r
_
i

:
i
n

w
o
r
d
_
t
;

6
9

m
3
w
b
_
c
y
c
_
i

:
i
n

b
i
t
_
t
;

7
0

m
3
w
b
_
s
t
b
_
i

:
i
n

b
i
t
_
t
;

7
1

m
3
w
b
_
e
r
r
_
o

:
o
u
t

b
i
t
_
t
;

7
2

m
3
w
b
_
r
t
y
_
o

:
o
u
t

b
i
t
_
t
;

7
3

m
3
w
b
_
s
e
l
_
i

:
i
n

s
t
d
_
l
o
g
i
c
_
v
e
c
t
o
r
(
3

d
o
w
n
t
o

0
)
;

7
4

m
3
w
b
_
w
e
_
i

:
i
n

b
i
t
_
t
;

7
5

7
6

-
-
W
i
s
h
B
o
n
e

M
a
s
t
e
r

4

7
7

m
4
w
b
_
d
a
t
_
i

:
i
n

w
o
r
d
_
t
;

7
8

m
4
w
b
_
d
a
t
_
o

:
o
u
t

w
o
r
d
_
t
;

7
9

m
4
w
b
_
a
c
k
_
o

:
o
u
t

b
i
t
_
t
;

8
0

m
4
w
b
_
a
d
r
_
i

:
i
n

w
o
r
d
_
t
;

8
1

m
4
w
b
_
c
y
c
_
i

:
i
n

b
i
t
_
t
;

8
2

m
4
w
b
_
s
t
b
_
i

:
i
n

b
i
t
_
t
;

8
3

m
4
w
b
_
e
r
r
_
o

:
o
u
t

b
i
t
_
t
;

8
4

m
4
w
b
_
r
t
y
_
o

:
o
u
t

b
i
t
_
t
;

8
5

m
4
w
b
_
s
e
l
_
i

:
i
n

s
t
d
_
l
o
g
i
c
_
v
e
c
t
o
r
(
3

d
o
w
n
t
o

0
)
;

8
6

m
4
w
b
_
w
e
_
i

:
i
n

b
i
t
_
t
;

8
7

8
8

-
-
W
i
s
h
B
o
n
e

M
a
s
t
e
r

5

8
9

m
5
w
b
_
d
a
t
_
i

:
i
n

w
o
r
d
_
t
;

9
0

m
5
w
b
_
d
a
t
_
o

:
o
u
t

w
o
r
d
_
t
;

9
1

m
5
w
b
_
a
c
k
_
o

:
o
u
t

b
i
t
_
t
;

9
2

m
5
w
b
_
a
d
r
_
i

:
i
n

w
o
r
d
_
t
;

9
3

m
5
w
b
_
c
y
c
_
i

:
i
n

b
i
t
_
t
;

9
4

m
5
w
b
_
s
t
b
_
i

:
i
n

b
i
t
_
t
;

9
5

m
5
w
b
_
e
r
r
_
o

:
o
u
t

b
i
t
_
t
;

9
6

m
5
w
b
_
r
t
y
_
o

:
o
u
t

b
i
t
_
t
;

9
7

m
5
w
b
_
s
e
l
_
i

:
i
n

s
t
d
_
l
o
g
i
c
_
v
e
c
t
o
r
(
3

d
o
w
n
t
o

0
)
;

9
8

m
5
w
b
_
w
e
_
i

:
i
n

b
i
t
_
t
;

9
9

1
0
0

-
-
W
i
s
h
B
o
n
e

M
a
s
t
e
r

6

1
0
1

m
6
w
b
_
d
a
t
_
i

:
i
n

w
o
r
d
_
t
;

1
0
2

m
6
w
b
_
d
a
t
_
o

:
o
u
t

w
o
r
d
_
t
;
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1
0
3

m
6
w
b
_
a
c
k
_
o

:
o
u
t

b
i
t
_
t
;

1
0
4

m
6
w
b
_
a
d
r
_
i

:
i
n

w
o
r
d
_
t
;

1
0
5

m
6
w
b
_
c
y
c
_
i

:
i
n

b
i
t
_
t
;

1
0
6

m
6
w
b
_
s
t
b
_
i

:
i
n

b
i
t
_
t
;

1
0
7

m
6
w
b
_
e
r
r
_
o

:
o
u
t

b
i
t
_
t
;

1
0
8

m
6
w
b
_
r
t
y
_
o

:
o
u
t

b
i
t
_
t
;

1
0
9

m
6
w
b
_
s
e
l
_
i

:
i
n

s
t
d
_
l
o
g
i
c
_
v
e
c
t
o
r
(
3

d
o
w
n
t
o

0
)
;

1
1
0

m
6
w
b
_
w
e
_
i

:
i
n

b
i
t
_
t
;

1
1
1

1
1
2

-
-
W
i
s
h
B
o
n
e

M
a
s
t
e
r

7

1
1
3

m
7
w
b
_
d
a
t
_
i

:
i
n

w
o
r
d
_
t
;

1
1
4

m
7
w
b
_
d
a
t
_
o

:
o
u
t

w
o
r
d
_
t
;

1
1
5

m
7
w
b
_
a
c
k
_
o

:
o
u
t

b
i
t
_
t
;

1
1
6

m
7
w
b
_
a
d
r
_
i

:
i
n

w
o
r
d
_
t
;

1
1
7

m
7
w
b
_
c
y
c
_
i

:
i
n

b
i
t
_
t
;

1
1
8

m
7
w
b
_
s
t
b
_
i

:
i
n

b
i
t
_
t
;

1
1
9

m
7
w
b
_
e
r
r
_
o

:
o
u
t

b
i
t
_
t
;

1
2
0

m
7
w
b
_
r
t
y
_
o

:
o
u
t

b
i
t
_
t
;

1
2
1

m
7
w
b
_
s
e
l
_
i

:
i
n

s
t
d
_
l
o
g
i
c
_
v
e
c
t
o
r
(
3

d
o
w
n
t
o

0
)
;

1
2
2

m
7
w
b
_
w
e
_
i

:
i
n

b
i
t
_
t
;

1
2
3

1
2
4

-
-
W
i
s
h
B
o
n
e

S
l
a
v
e

0

1
2
5

s
0
w
b
_
d
a
t
_
i

:
i
n

w
o
r
d
_
t
;

1
2
6

s
0
w
b
_
d
a
t
_
o

:
o
u
t

w
o
r
d
_
t
;

1
2
7

s
0
w
b
_
a
c
k
_
i

:
i
n

b
i
t
_
t
;

1
2
8

s
0
w
b
_
a
d
r
_
o

:
o
u
t

w
o
r
d
_
t
;

1
2
9

s
0
w
b
_
c
y
c
_
o

:
o
u
t

b
i
t
_
t
;

1
3
0

s
0
w
b
_
s
t
b
_
o

:
o
u
t

b
i
t
_
t
;

1
3
1

s
0
w
b
_
e
r
r
_
i

:
i
n

b
i
t
_
t
;

1
3
2

s
0
w
b
_
r
t
y
_
i

:
i
n

b
i
t
_
t
;

1
3
3

s
0
w
b
_
s
e
l
_
o

:
o
u
t

s
t
d
_
l
o
g
i
c
_
v
e
c
t
o
r
(
3

d
o
w
n
t
o

0
)
;

1
3
4

s
0
w
b
_
w
e
_
o

:
o
u
t

b
i
t
_
t
;

1
3
5

1
3
6

-
-
W
i
s
h
B
o
n
e

S
l
a
v
e

1

1
3
7

s
1
w
b
_
d
a
t
_
i

:
i
n

w
o
r
d
_
t
;

1
3
8

s
1
w
b
_
d
a
t
_
o

:
o
u
t

w
o
r
d
_
t
;
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1
3
9

s
1
w
b
_
a
c
k
_
i

:
i
n

b
i
t
_
t
;

1
4
0

s
1
w
b
_
a
d
r
_
o

:
o
u
t

w
o
r
d
_
t
;

1
4
1

s
1
w
b
_
c
y
c
_
o

:
o
u
t

b
i
t
_
t
;

1
4
2

s
1
w
b
_
s
t
b
_
o

:
o
u
t

b
i
t
_
t
;

1
4
3

s
1
w
b
_
e
r
r
_
i

:
i
n

b
i
t
_
t
;

1
4
4

s
1
w
b
_
r
t
y
_
i

:
i
n

b
i
t
_
t
;

1
4
5

s
1
w
b
_
s
e
l
_
o

:
o
u
t

s
t
d
_
l
o
g
i
c
_
v
e
c
t
o
r
(
3

d
o
w
n
t
o

0
)
;

1
4
6

s
1
w
b
_
w
e
_
o

:
o
u
t

b
i
t
_
t
;

1
4
7

1
4
8

-
-
W
i
s
h
B
o
n
e

S
l
a
v
e

2

1
4
9

s
2
w
b
_
d
a
t
_
i

:
i
n

w
o
r
d
_
t
;

1
5
0

s
2
w
b
_
d
a
t
_
o

:
o
u
t

w
o
r
d
_
t
;

1
5
1

s
2
w
b
_
a
c
k
_
i

:
i
n

b
i
t
_
t
;

1
5
2

s
2
w
b
_
a
d
r
_
o

:
o
u
t

w
o
r
d
_
t
;

1
5
3

s
2
w
b
_
c
y
c
_
o

:
o
u
t

b
i
t
_
t
;

1
5
4

s
2
w
b
_
s
t
b
_
o

:
o
u
t

b
i
t
_
t
;

1
5
5

s
2
w
b
_
e
r
r
_
i

:
i
n

b
i
t
_
t
;

1
5
6

s
2
w
b
_
r
t
y
_
i

:
i
n

b
i
t
_
t
;

1
5
7

s
2
w
b
_
s
e
l
_
o

:
o
u
t

s
t
d
_
l
o
g
i
c
_
v
e
c
t
o
r
(
3

d
o
w
n
t
o

0
)
;

1
5
8

s
2
w
b
_
w
e
_
o

:
o
u
t

b
i
t
_
t
;

1
5
9

1
6
0

-
-
W
i
s
h
B
o
n
e

S
l
a
v
e

3

1
6
1

s
3
w
b
_
d
a
t
_
i

:
i
n

w
o
r
d
_
t
;

1
6
2

s
3
w
b
_
d
a
t
_
o

:
o
u
t

w
o
r
d
_
t
;

1
6
3

s
3
w
b
_
a
c
k
_
i

:
i
n

b
i
t
_
t
;

1
6
4

s
3
w
b
_
a
d
r
_
o

:
o
u
t

w
o
r
d
_
t
;

1
6
5

s
3
w
b
_
c
y
c
_
o

:
o
u
t

b
i
t
_
t
;

1
6
6

s
3
w
b
_
s
t
b
_
o

:
o
u
t

b
i
t
_
t
;

1
6
7

s
3
w
b
_
e
r
r
_
i

:
i
n

b
i
t
_
t
;

1
6
8

s
3
w
b
_
r
t
y
_
i

:
i
n

b
i
t
_
t
;

1
6
9

s
3
w
b
_
s
e
l
_
o

:
o
u
t

s
t
d
_
l
o
g
i
c
_
v
e
c
t
o
r
(
3

d
o
w
n
t
o

0
)
;

1
7
0

s
3
w
b
_
w
e
_
o

:
o
u
t

b
i
t
_
t

1
7
1

1
7
2

-
-

-
-
W
i
s
h
B
o
n
e

S
l
a
v
e

4

1
7
3

-
-

s
4
w
b
_
d
a
t
_
i

:
i
n

w
o
r
d
_
t
;

1
7
4

-
-

s
4
w
b
_
d
a
t
_
o

:
o
u
t

w
o
r
d
_
t
;
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1
7
5

-
-

s
4
w
b
_
a
c
k
_
i

:
i
n

b
i
t
_
t
;

1
7
6

-
-

s
4
w
b
_
a
d
r
_
o

:
o
u
t

w
o
r
d
_
t
;

1
7
7

-
-

s
4
w
b
_
c
y
c
_
o

:
o
u
t

b
i
t
_
t
;

1
7
8

-
-

s
4
w
b
_
s
t
b
_
o

:
o
u
t

b
i
t
_
t
;

1
7
9

-
-

s
4
w
b
_
e
r
r
_
i

:
i
n

b
i
t
_
t
;

1
8
0

-
-

s
4
w
b
_
r
t
y
_
i

:
i
n

b
i
t
_
t
;

1
8
1

-
-

s
4
w
b
_
s
e
l
_
o

:
o
u
t

s
t
d
_
l
o
g
i
c
_
v
e
c
t
o
r
(
3

d
o
w
n
t
o

0
)
;

1
8
2

-
-

s
4
w
b
_
w
e
_
o

:
o
u
t

b
i
t
_
t
;

1
8
3

-
-

1
8
4

-
-

-
-
W
i
s
h
B
o
n
e

S
l
a
v
e

5

1
8
5

-
-

s
5
w
b
_
d
a
t
_
i

:
i
n

w
o
r
d
_
t
;

1
8
6

-
-

s
5
w
b
_
d
a
t
_
o

:
o
u
t

w
o
r
d
_
t
;

1
8
7

-
-

s
5
w
b
_
a
c
k
_
i

:
i
n

b
i
t
_
t
;

1
8
8

-
-

s
5
w
b
_
a
d
r
_
o

:
o
u
t

w
o
r
d
_
t
;

1
8
9

-
-

s
5
w
b
_
c
y
c
_
o

:
o
u
t

b
i
t
_
t
;

1
9
0

-
-

s
5
w
b
_
s
t
b
_
o

:
o
u
t

b
i
t
_
t
;

1
9
1

-
-

s
5
w
b
_
e
r
r
_
i

:
i
n

b
i
t
_
t
;

1
9
2

-
-

s
5
w
b
_
r
t
y
_
i

:
i
n

b
i
t
_
t
;

1
9
3

-
-

s
5
w
b
_
s
e
l
_
o

:
o
u
t

s
t
d
_
l
o
g
i
c
_
v
e
c
t
o
r
(
3

d
o
w
n
t
o

0
)
;

1
9
4

-
-

s
5
w
b
_
w
e
_
o

:
o
u
t

b
i
t
_
t
;

1
9
5

-
-

1
9
6

-
-

-
-
W
i
s
h
B
o
n
e

S
l
a
v
e

6

1
9
7

-
-

s
6
w
b
_
d
a
t
_
i

:
i
n

w
o
r
d
_
t
;

1
9
8

-
-

s
6
w
b
_
d
a
t
_
o

:
o
u
t

w
o
r
d
_
t
;

1
9
9

-
-

s
6
w
b
_
a
c
k
_
i

:
i
n

b
i
t
_
t
;

2
0
0

-
-

s
6
w
b
_
a
d
r
_
o

:
o
u
t

w
o
r
d
_
t
;

2
0
1

-
-

s
6
w
b
_
c
y
c
_
o

:
o
u
t

b
i
t
_
t
;

2
0
2

-
-

s
6
w
b
_
s
t
b
_
o

:
o
u
t

b
i
t
_
t
;

2
0
3

-
-

s
6
w
b
_
e
r
r
_
i

:
i
n

b
i
t
_
t
;

2
0
4

-
-

s
6
w
b
_
r
t
y
_
i

:
i
n

b
i
t
_
t
;

2
0
5

-
-

s
6
w
b
_
s
e
l
_
o

:
o
u
t

s
t
d
_
l
o
g
i
c
_
v
e
c
t
o
r
(
3

d
o
w
n
t
o

0
)
;

2
0
6

-
-

s
6
w
b
_
w
e
_
o

:
o
u
t

b
i
t
_
t
;

2
0
7

-
-

2
0
8

-
-

-
-
W
i
s
h
B
o
n
e

S
l
a
v
e

7

2
0
9

-
-

s
7
w
b
_
d
a
t
_
i

:
i
n

w
o
r
d
_
t
;

2
1
0

-
-

s
7
w
b
_
d
a
t
_
o

:
o
u
t

w
o
r
d
_
t
;
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2
1
1

-
-

s
7
w
b
_
a
c
k
_
i

:
i
n

b
i
t
_
t
;

2
1
2

-
-

s
7
w
b
_
a
d
r
_
o

:
o
u
t

w
o
r
d
_
t
;

2
1
3

-
-

s
7
w
b
_
c
y
c
_
o

:
o
u
t

b
i
t
_
t
;

2
1
4

-
-

s
7
w
b
_
s
t
b
_
o

:
o
u
t

b
i
t
_
t
;

2
1
5

-
-

s
7
w
b
_
e
r
r
_
i

:
i
n

b
i
t
_
t
;

2
1
6

-
-

s
7
w
b
_
r
t
y
_
i

:
i
n

b
i
t
_
t
;

2
1
7

-
-

s
7
w
b
_
s
e
l
_
o

:
o
u
t

s
t
d
_
l
o
g
i
c
_
v
e
c
t
o
r
(
3

d
o
w
n
t
o

0
)
;

2
1
8

-
-

s
7
w
b
_
w
e
_
o

:
o
u
t

b
i
t
_
t

2
1
9

2
2
0

)
;

2
2
1

2
2
2

e
n
d

n
o
c
_
t
r
e
e
;

2
2
3

2
2
4

a
r
c
h
i
t
e
c
t
u
r
e

s
t
r
u
c

o
f

n
o
c
_
t
r
e
e

i
s

2
2
5

c
o
m
p
o
n
e
n
t

n
o
c
_
n
a
_
s
l
a
v
e

i
s

2
2
6

p
o
r
t
(

2
2
7

-
-
C
o
m
m
o
n

W
i
s
h
B
o
n
e

s
i
g
n
a
l
s

2
2
8

w
b
_
c
l
k
_
i

:
i
n

b
i
t
_
t
;

2
2
9

w
b
_
r
s
t
_
i

:
i
n

b
i
t
_
t
;

2
3
0

w
b
_
d
a
t
a
_
i

:
i
n

w
o
r
d
_
t
;

2
3
1

w
b
_
d
a
t
a
_
o

:
o
u
t

w
o
r
d
_
t
;

2
3
2

2
3
3

-
-
W
i
s
h
B
o
n
e

M
a
s
t
e
r

2
3
4

w
b
_
a
c
k
_
i

:
i
n

b
i
t
_
t
;

2
3
5

w
b
_
a
d
r
_
o

:
o
u
t

w
o
r
d
_
t
;

2
3
6

w
b
_
c
y
c
_
o

:
o
u
t

b
i
t
_
t
;

2
3
7

w
b
_
s
t
b
_
o

:
o
u
t

b
i
t
_
t
;

2
3
8

w
b
_
e
r
r
_
i

:
i
n

b
i
t
_
t
;

2
3
9

w
b
_
r
t
y
_
i

:
i
n

b
i
t
_
t
;

2
4
0

w
b
_
s
e
l
_
o

:
o
u
t

s
t
d
_
l
o
g
i
c
_
v
e
c
t
o
r
(
3

d
o
w
n
t
o

0
)
;

2
4
1

w
b
_
w
e
_
o

:
o
u
t

b
i
t
_
t
;

2
4
2

2
4
3

-
-
N
o
C

s
i
g
n
a
l
s

2
4
4

n
o
c
_
i
n

:
i
n

n
o
c
_
d
a
t
a
;

2
4
5

n
o
c
_
o
u
t

:
o
u
t

n
o
c
_
d
a
t
a

2
4
6

)
;
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2
4
7

e
n
d

c
o
m
p
o
n
e
n
t
;

2
4
8

2
4
9

c
o
m
p
o
n
e
n
t

n
o
c
_
r
o
u
t
e
r

i
s

2
5
0

2
5
1

p
o
r
t
(

2
5
2

-
-
I
/
O

p
o
r
t
s

2
5
3

c
l
k
_
i

:
i
n

b
i
t
_
t
;

2
5
4

r
s
t
_
i

:
i
n

b
i
t
_
t
;

2
5
5

2
5
6

-
-
N
o
C

s
i
g
n
a
l
s

2
5
7

-
-
N
o
r
t
h

2
5
8

n
o
c
_
n
_
i

:
i
n

n
o
c
_
d
a
t
a
;

2
5
9

n
o
c
_
n
_
o

:
o
u
t

n
o
c
_
d
a
t
a
;

2
6
0

2
6
1

-
-
S
o
u
t
h

2
6
2

n
o
c
_
s
_
i

:
i
n

n
o
c
_
d
a
t
a
;

2
6
3

n
o
c
_
s
_
o

:
o
u
t

n
o
c
_
d
a
t
a
;

2
6
4

2
6
5

-
-
E
a
s
t

2
6
6

n
o
c
_
e
_
i

:
i
n

n
o
c
_
d
a
t
a
;

2
6
7

n
o
c
_
e
_
o

:
o
u
t

n
o
c
_
d
a
t
a
;

2
6
8

2
6
9

-
-
W
e
s
t

2
7
0

n
o
c
_
w
_
i

:
i
n

n
o
c
_
d
a
t
a
;

2
7
1

n
o
c
_
w
_
o

:
o
u
t

n
o
c
_
d
a
t
a
;

2
7
2

2
7
3

-
-
I
P

2
7
4

i
p
_
i

:
i
n

n
o
c
_
d
a
t
a
;

2
7
5

i
p
_
o

:
o
u
t

n
o
c
_
d
a
t
a

2
7
6

)
;

2
7
7

e
n
d

c
o
m
p
o
n
e
n
t
;

2
7
8

2
7
9

c
o
m
p
o
n
e
n
t

n
o
c
_
n
a
_
m
a
s
t
e
r

i
s

2
8
0

2
8
1

g
e
n
e
r
i
c
(

2
8
2

X
:

i
n
t
e
g
e
r

:
=

0
;
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2
8
3

Y
:

i
n
t
e
g
e
r

:
=

0

2
8
4

)
;

2
8
5

2
8
6

p
o
r
t
(

2
8
7

-
-
C
o
m
m
o
n

W
i
s
h
B
o
n
e

s
i
g
n
a
l
s

2
8
8

w
b
_
c
l
k
_
i

:
i
n

b
i
t
_
t
;

2
8
9

w
b
_
r
s
t
_
i

:
i
n

b
i
t
_
t
;

2
9
0

w
b
_
d
a
t
a
_
i

:
i
n

w
o
r
d
_
t
;

2
9
1

w
b
_
d
a
t
a
_
o

:
o
u
t

w
o
r
d
_
t
;

2
9
2

2
9
3

2
9
4

2
9
5

-
-
W
i
s
h
B
o
n
e

M
a
s
t
e
r

2
9
6

w
b
_
a
c
k
_
o

:
o
u
t

b
i
t
_
t
;

2
9
7

w
b
_
a
d
r
_
i

:
i
n

w
o
r
d
_
t
;

2
9
8

w
b
_
c
y
c
_
i

:
i
n

b
i
t
_
t
;

2
9
9

w
b
_
e
r
r
_
o

:
o
u
t

b
i
t
_
t
;

3
0
0

w
b
_
r
t
y
_
o

:
o
u
t

b
i
t
_
t
;

3
0
1

w
b
_
s
e
l
_
i

:
i
n

s
t
d
_
l
o
g
i
c
_
v
e
c
t
o
r
(
3

d
o
w
n
t
o

0
)
;

3
0
2

w
b
_
w
e
_
i

:
i
n

b
i
t
_
t
;

3
0
3

w
b
_
s
t
b
_
i

:
i
n

b
i
t
_
t
;

3
0
4

3
0
5

-
-
N
o
C

s
i
g
n
a
l
s

3
0
6

n
o
c
_
i
n

:
i
n

n
o
c
_
d
a
t
a
;

3
0
7

n
o
c
_
o
u
t

:
o
u
t

n
o
c
_
d
a
t
a

3
0
8

)
;

3
0
9

e
n
d

c
o
m
p
o
n
e
n
t
;

3
1
0

3
1
1

-
-
N
O
C

s
i
g
n
a
l
s

3
1
2

-
-
M
a
s
t
e
r
s

t
o

r
1

3
1
3

S
I
G
N
A
L

m
0
r
1
0

:
n
o
c
_
d
a
t
a
;

3
1
4

S
I
G
N
A
L

m
1
r
1
0

:
n
o
c
_
d
a
t
a
;

3
1
5

S
I
G
N
A
L

m
2
r
1
1

:
n
o
c
_
d
a
t
a
;

3
1
6

S
I
G
N
A
L

m
3
r
1
1

:
n
o
c
_
d
a
t
a
;

3
1
7

S
I
G
N
A
L

m
4
r
1
2

:
n
o
c
_
d
a
t
a
;

3
1
8

S
I
G
N
A
L

m
5
r
1
2

:
n
o
c
_
d
a
t
a
;
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3
1
9

S
I
G
N
A
L

m
6
r
1
3

:
n
o
c
_
d
a
t
a
;

3
2
0

S
I
G
N
A
L

m
7
r
1
3

:
n
o
c
_
d
a
t
a
;

3
2
1

-
-
r
1

t
o

m
a
s
t
e
r

3
2
2

S
I
G
N
A
L

r
1
0
m
0

:
n
o
c
_
d
a
t
a
;

3
2
3

S
I
G
N
A
L

r
1
0
m
1

:
n
o
c
_
d
a
t
a
;

3
2
4

S
I
G
N
A
L

r
1
1
m
2

:
n
o
c
_
d
a
t
a
;

3
2
5

S
I
G
N
A
L

r
1
1
m
3

:
n
o
c
_
d
a
t
a
;

3
2
6

S
I
G
N
A
L

r
1
2
m
4

:
n
o
c
_
d
a
t
a
;

3
2
7

S
I
G
N
A
L

r
1
2
m
5

:
n
o
c
_
d
a
t
a
;

3
2
8

S
I
G
N
A
L

r
1
3
m
6

:
n
o
c
_
d
a
t
a
;

3
2
9

S
I
G
N
A
L

r
1
3
m
7

:
n
o
c
_
d
a
t
a
;

3
3
0

-
-
r
1

t
o

r
2

3
3
1

S
I
G
N
A
L

r
1
0
r
2
0

:
n
o
c
_
d
a
t
a
;

3
3
2

S
I
G
N
A
L

r
1
1
r
2
0

:
n
o
c
_
d
a
t
a
;

3
3
3

S
I
G
N
A
L

r
1
2
r
2
1

:
n
o
c
_
d
a
t
a
;

3
3
4

S
I
G
N
A
L

r
1
3
r
2
1

:
n
o
c
_
d
a
t
a
;

3
3
5

-
-
r
2

t
o

r
1

3
3
6

S
I
G
N
A
L

r
2
0
r
1
0

:
n
o
c
_
d
a
t
a
;

3
3
7

S
I
G
N
A
L

r
2
0
r
1
1

:
n
o
c
_
d
a
t
a
;

3
3
8

S
I
G
N
A
L

r
2
1
r
1
2

:
n
o
c
_
d
a
t
a
;

3
3
9

S
I
G
N
A
L

r
2
1
r
1
3

:
n
o
c
_
d
a
t
a
;

3
4
0

-
-
r
2

t
o

r
3

3
4
1

S
I
G
N
A
L

r
2
0
r
3
0

:
n
o
c
_
d
a
t
a
;

3
4
2

S
I
G
N
A
L

r
2
1
r
3
0

:
n
o
c
_
d
a
t
a
;

3
4
3

-
-
r
3

t
o

r
2

3
4
4

S
I
G
N
A
L

r
3
0
r
2
0

:
n
o
c
_
d
a
t
a
;

3
4
5

S
I
G
N
A
L

r
3
0
r
2
1

:
n
o
c
_
d
a
t
a
;

3
4
6

-
-
r
3

t
o

r
4

3
4
7

S
I
G
N
A
L

r
3
0
r
4
0

:
n
o
c
_
d
a
t
a
;

3
4
8

-
-
r
4

t
o

r
3

3
4
9

S
I
G
N
A
L

r
4
0
r
3
0

:
n
o
c
_
d
a
t
a
;

3
5
0

-
-
r
4

t
o

r
5

3
5
1

S
I
G
N
A
L

r
4
0
r
5
0

:
n
o
c
_
d
a
t
a
;

3
5
2

S
I
G
N
A
L

r
4
0
r
5
1

:
n
o
c
_
d
a
t
a
;

3
5
3

-
-
r
5

t
o

r
4

3
5
4

S
I
G
N
A
L

r
5
0
r
4
0

:
n
o
c
_
d
a
t
a
;



A.5 Tree architecture 203
3
5
5

S
I
G
N
A
L

r
5
1
r
4
0

:
n
o
c
_
d
a
t
a
;

3
5
6

-
-
r
5

t
o

s
l
a
v
e
s

3
5
7

S
I
G
N
A
L

r
5
0
s
0

:
n
o
c
_
d
a
t
a
;

3
5
8

S
I
G
N
A
L

r
5
0
s
1

:
n
o
c
_
d
a
t
a
;

3
5
9

S
I
G
N
A
L

r
5
1
s
2

:
n
o
c
_
d
a
t
a
;

3
6
0

S
I
G
N
A
L

r
5
1
s
3

:
n
o
c
_
d
a
t
a
;

3
6
1

-
-
s
l
a
v
e
s

t
o

r
5

3
6
2

S
I
G
N
A
L

s
0
r
5
0

:
n
o
c
_
d
a
t
a
;

3
6
3

S
I
G
N
A
L

s
1
r
5
0

:
n
o
c
_
d
a
t
a
;

3
6
4

S
I
G
N
A
L

s
2
r
5
1

:
n
o
c
_
d
a
t
a
;

3
6
5

S
I
G
N
A
L

s
3
r
5
1

:
n
o
c
_
d
a
t
a
;

3
6
6

3
6
7

-
-

3
6
8

S
I
G
N
A
L

n
c

:
n
o
c
_
d
a
t
a
;

-
-
N
o

c
o
n
n
e
c
t
i
o
n

s
i
g
n
a
l

3
6
9

b
e
g
i
n

3
7
0

3
7
1

n
c

<
=

(
O
T
H
E
R
S

=
>

’
0
’
)
;

3
7
2

3
7
3

-
-
M
a
s
t
e
r

c
o
n
n
e
c
t
i
o
n
s

3
7
4

3
7
5

m
0

:
n
o
c
_
n
a
_
m
a
s
t
e
r

3
7
6

p
o
r
t

m
a
p
(

3
7
7

-
-
C
o
m
m
o
n

W
i
s
h
B
o
n
e

s
i
g
n
a
l
s

3
7
8

w
b
_
c
l
k
_
i

=
>

w
b
_
c
l
k
_
i
,

3
7
9

w
b
_
r
s
t
_
i

=
>

w
b
_
r
s
t
_
i
,

3
8
0

w
b
_
d
a
t
a
_
i

=
>

m
0
w
b
_
d
a
t
_
i
,

3
8
1

w
b
_
d
a
t
a
_
o

=
>

m
0
w
b
_
d
a
t
_
o
,

3
8
2

3
8
3

-
-
W
i
s
h
B
o
n
e

M
a
s
t
e
r

3
8
4

w
b
_
a
c
k
_
o

=
>

m
0
w
b
_
a
c
k
_
o
,

3
8
5

w
b
_
a
d
r
_
i

=
>

m
0
w
b
_
a
d
r
_
i
,

3
8
6

w
b
_
c
y
c
_
i

=
>

m
0
w
b
_
c
y
c
_
i
,

3
8
7

w
b
_
e
r
r
_
o

=
>

m
0
w
b
_
e
r
r
_
o
,

3
8
8

w
b
_
r
t
y
_
o

=
>

m
0
w
b
_
r
t
y
_
o
,

3
8
9

w
b
_
s
e
l
_
i

=
>

m
0
w
b
_
s
e
l
_
i
,

3
9
0

w
b
_
w
e
_
i

=
>

m
0
w
b
_
w
e
_
i
,
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3
9
1

w
b
_
s
t
b
_
i

=
>

m
0
w
b
_
s
t
b
_
i
,

3
9
2

3
9
3

-
-
N
o
C

s
i
g
n
a
l
s

3
9
4

n
o
c
_
i
n

=
>

r
1
0
m
0
,

3
9
5

n
o
c
_
o
u
t

=
>

m
0
r
1
0

3
9
6

)
;

3
9
7

3
9
8

m
1

:
n
o
c
_
n
a
_
m
a
s
t
e
r

3
9
9

p
o
r
t

m
a
p
(

4
0
0

-
-
C
o
m
m
o
n

W
i
s
h
B
o
n
e

s
i
g
n
a
l
s

4
0
1

w
b
_
c
l
k
_
i

=
>

w
b
_
c
l
k
_
i
,

4
0
2

w
b
_
r
s
t
_
i

=
>

w
b
_
r
s
t
_
i
,

4
0
3

w
b
_
d
a
t
a
_
i

=
>

m
1
w
b
_
d
a
t
_
i
,

4
0
4

w
b
_
d
a
t
a
_
o

=
>

m
1
w
b
_
d
a
t
_
o
,

4
0
5

4
0
6

-
-
W
i
s
h
B
o
n
e

M
a
s
t
e
r

4
0
7

w
b
_
a
c
k
_
o

=
>

m
1
w
b
_
a
c
k
_
o
,

4
0
8

w
b
_
a
d
r
_
i

=
>

m
1
w
b
_
a
d
r
_
i
,

4
0
9

w
b
_
c
y
c
_
i

=
>

m
1
w
b
_
c
y
c
_
i
,

4
1
0

w
b
_
e
r
r
_
o

=
>

m
1
w
b
_
e
r
r
_
o
,

4
1
1

w
b
_
r
t
y
_
o

=
>

m
1
w
b
_
r
t
y
_
o
,

4
1
2

w
b
_
s
e
l
_
i

=
>

m
1
w
b
_
s
e
l
_
i
,

4
1
3

w
b
_
w
e
_
i

=
>

m
1
w
b
_
w
e
_
i
,

4
1
4

w
b
_
s
t
b
_
i

=
>

m
1
w
b
_
s
t
b
_
i
,

4
1
5

4
1
6

-
-
N
o
C

s
i
g
n
a
l
s

4
1
7

n
o
c
_
i
n

=
>

r
1
0
m
1
,

4
1
8

n
o
c
_
o
u
t

=
>

m
1
r
1
0

4
1
9

)
;

4
2
0

4
2
1

4
2
2

m
2

:
n
o
c
_
n
a
_
m
a
s
t
e
r

4
2
3

p
o
r
t

m
a
p
(

4
2
4

-
-
C
o
m
m
o
n

W
i
s
h
B
o
n
e

s
i
g
n
a
l
s

4
2
5

w
b
_
c
l
k
_
i

=
>

w
b
_
c
l
k
_
i
,

4
2
6

w
b
_
r
s
t
_
i

=
>

w
b
_
r
s
t
_
i
,
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4
2
7

w
b
_
d
a
t
a
_
i

=
>

m
2
w
b
_
d
a
t
_
i
,

4
2
8

w
b
_
d
a
t
a
_
o

=
>

m
2
w
b
_
d
a
t
_
o
,

4
2
9

4
3
0

-
-
W
i
s
h
B
o
n
e

M
a
s
t
e
r

4
3
1

w
b
_
a
c
k
_
o

=
>

m
2
w
b
_
a
c
k
_
o
,

4
3
2

w
b
_
a
d
r
_
i

=
>

m
2
w
b
_
a
d
r
_
i
,

4
3
3

w
b
_
c
y
c
_
i

=
>

m
2
w
b
_
c
y
c
_
i
,

4
3
4

w
b
_
e
r
r
_
o

=
>

m
2
w
b
_
e
r
r
_
o
,

4
3
5

w
b
_
r
t
y
_
o

=
>

m
2
w
b
_
r
t
y
_
o
,

4
3
6

w
b
_
s
e
l
_
i

=
>

m
2
w
b
_
s
e
l
_
i
,

4
3
7

w
b
_
w
e
_
i

=
>

m
2
w
b
_
w
e
_
i
,

4
3
8

w
b
_
s
t
b
_
i

=
>

m
2
w
b
_
s
t
b
_
i
,

4
3
9

4
4
0

-
-
N
o
C

s
i
g
n
a
l
s

4
4
1

n
o
c
_
i
n

=
>

r
1
1
m
2
,

4
4
2

n
o
c
_
o
u
t

=
>

m
2
r
1
1

4
4
3

)
;

4
4
4

4
4
5

4
4
6

m
3

:
n
o
c
_
n
a
_
m
a
s
t
e
r

4
4
7

p
o
r
t

m
a
p
(

4
4
8

-
-
C
o
m
m
o
n

W
i
s
h
B
o
n
e

s
i
g
n
a
l
s

4
4
9

w
b
_
c
l
k
_
i

=
>

w
b
_
c
l
k
_
i
,

4
5
0

w
b
_
r
s
t
_
i

=
>

w
b
_
r
s
t
_
i
,

4
5
1

w
b
_
d
a
t
a
_
i

=
>

m
3
w
b
_
d
a
t
_
i
,

4
5
2

w
b
_
d
a
t
a
_
o

=
>

m
3
w
b
_
d
a
t
_
o
,

4
5
3

4
5
4

-
-
W
i
s
h
B
o
n
e

M
a
s
t
e
r

4
5
5

w
b
_
a
c
k
_
o

=
>

m
3
w
b
_
a
c
k
_
o
,

4
5
6

w
b
_
a
d
r
_
i

=
>

m
3
w
b
_
a
d
r
_
i
,

4
5
7

w
b
_
c
y
c
_
i

=
>

m
3
w
b
_
c
y
c
_
i
,

4
5
8

w
b
_
e
r
r
_
o

=
>

m
3
w
b
_
e
r
r
_
o
,

4
5
9

w
b
_
r
t
y
_
o

=
>

m
3
w
b
_
r
t
y
_
o
,

4
6
0

w
b
_
s
e
l
_
i

=
>

m
3
w
b
_
s
e
l
_
i
,

4
6
1

w
b
_
w
e
_
i

=
>

m
3
w
b
_
w
e
_
i
,

4
6
2

w
b
_
s
t
b
_
i

=
>

m
3
w
b
_
s
t
b
_
i
,
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4
6
3

4
6
4

-
-
N
o
C

s
i
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3

-
-
N
o
r
t
h

7
2
4

n
o
c
_
n
_
i

=
>

r
1
2
r
2
1
,

7
2
5

n
o
c
_
n
_
o

=
>

r
2
1
r
1
2
,

7
2
6

7
2
7

-
-
S
o
u
t
h

7
2
8

n
o
c
_
s
_
i

=
>

r
1
3
r
2
1
,

7
2
9

n
o
c
_
s
_
o

=
>

r
2
1
r
1
3
,

7
3
0

7
3
1

-
-
E
a
s
t

7
3
2

n
o
c
_
e
_
i

=
>

r
3
0
r
2
1
,

7
3
3

n
o
c
_
e
_
o

=
>

r
2
1
r
3
0
,

7
3
4

7
3
5

-
-
W
e
s
t

7
3
6

n
o
c
_
w
_
i

=
>

n
c
,

7
3
7

n
o
c
_
w
_
o

=
>

o
p
e
n
,

7
3
8

7
3
9

-
-
I
P

7
4
0

i
p
_
i

=
>

n
c
,

7
4
1

i
p
_
o

=
>

o
p
e
n

7
4
2

)
;

7
4
3

7
4
4

r
3
0

:
n
o
c
_
r
o
u
t
e
r

7
4
5

7
4
6

p
o
r
t

m
a
p

(

7
4
7

-
-
I
/
O

p
o
r
t
s

7
4
8

c
l
k
_
i

=
>

w
b
_
c
l
k
_
i
,

7
4
9

r
s
t
_
i

=
>

w
b
_
r
s
t
_
i
,

7
5
0
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7
5
1

-
-
N
o
C

s
i
g
n
a
l
s

7
5
2

-
-
N
o
r
t
h

7
5
3

n
o
c
_
n
_
i

=
>

r
2
0
r
3
0
,

7
5
4

n
o
c
_
n
_
o

=
>

r
3
0
r
2
0
,

7
5
5

7
5
6

-
-
S
o
u
t
h

7
5
7

n
o
c
_
s
_
i

=
>

r
2
1
r
3
0
,

7
5
8

n
o
c
_
s
_
o

=
>

r
3
0
r
2
1
,

7
5
9

7
6
0

-
-
E
a
s
t

7
6
1

n
o
c
_
e
_
i

=
>

r
4
0
r
3
0
,

7
6
2

n
o
c
_
e
_
o

=
>

r
3
0
r
4
0
,

7
6
3

7
6
4

-
-
W
e
s
t

7
6
5

n
o
c
_
w
_
i

=
>

n
c
,

7
6
6

n
o
c
_
w
_
o

=
>

o
p
e
n
,

7
6
7

7
6
8

-
-
I
P

7
6
9

i
p
_
i

=
>

n
c
,

7
7
0

i
p
_
o

=
>

o
p
e
n

7
7
1

)
;

7
7
2

7
7
3

r
4
0

:
n
o
c
_
r
o
u
t
e
r

7
7
4

7
7
5

p
o
r
t

m
a
p

(

7
7
6

-
-
I
/
O

p
o
r
t
s

7
7
7

c
l
k
_
i

=
>

w
b
_
c
l
k
_
i
,

7
7
8

r
s
t
_
i

=
>

w
b
_
r
s
t
_
i
,

7
7
9

7
8
0

-
-
N
o
C

s
i
g
n
a
l
s

7
8
1

-
-
N
o
r
t
h

7
8
2

n
o
c
_
n
_
i

=
>

r
5
0
r
4
0
,

7
8
3

n
o
c
_
n
_
o

=
>

r
4
0
r
5
0
,

7
8
4

7
8
5

-
-
S
o
u
t
h

7
8
6

n
o
c
_
s
_
i

=
>

r
5
1
r
4
0
,



A.5 Tree architecture 215
7
8
7

n
o
c
_
s
_
o

=
>

r
4
0
r
5
1
,

7
8
8

7
8
9

-
-
E
a
s
t

7
9
0

n
o
c
_
e
_
i

=
>

n
c
,

7
9
1

n
o
c
_
e
_
o

=
>

o
p
e
n
,

7
9
2

7
9
3

-
-
W
e
s
t

7
9
4

n
o
c
_
w
_
i

=
>

r
3
0
r
4
0
,

7
9
5

n
o
c
_
w
_
o

=
>

r
4
0
r
3
0
,

7
9
6

7
9
7

-
-
I
P

7
9
8

i
p
_
i

=
>

n
c
,

7
9
9

i
p
_
o

=
>

o
p
e
n

8
0
0

)
;

8
0
1

8
0
2

r
5
0

:
n
o
c
_
r
o
u
t
e
r

8
0
3

8
0
4

p
o
r
t

m
a
p

(

8
0
5

-
-
I
/
O

p
o
r
t
s

8
0
6

c
l
k
_
i

=
>

w
b
_
c
l
k
_
i
,

8
0
7

r
s
t
_
i

=
>

w
b
_
r
s
t
_
i
,

8
0
8

8
0
9

-
-
N
o
C

s
i
g
n
a
l
s

8
1
0

-
-
N
o
r
t
h

8
1
1

n
o
c
_
n
_
i

=
>

s
0
r
5
0
,

8
1
2

n
o
c
_
n
_
o

=
>

r
5
0
s
0
,

8
1
3

8
1
4

-
-
S
o
u
t
h

8
1
5

n
o
c
_
s
_
i

=
>

s
1
r
5
0
,

8
1
6

n
o
c
_
s
_
o

=
>

r
5
0
s
1
,

8
1
7

8
1
8

-
-
E
a
s
t

8
1
9

n
o
c
_
e
_
i

=
>

n
c
,

8
2
0

n
o
c
_
e
_
o

=
>

o
p
e
n
,

8
2
1

8
2
2

-
-
W
e
s
t
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8
2
3

n
o
c
_
w
_
i

=
>

r
4
0
r
5
0
,

8
2
4

n
o
c
_
w
_
o

=
>

r
5
0
r
4
0
,

8
2
5

8
2
6

-
-
I
P

8
2
7

i
p
_
i

=
>

n
c
,

8
2
8

i
p
_
o

=
>

o
p
e
n

8
2
9

)
;

8
3
0

8
3
1

r
5
1

:
n
o
c
_
r
o
u
t
e
r

8
3
2

8
3
3

p
o
r
t

m
a
p

(

8
3
4

-
-
I
/
O

p
o
r
t
s

8
3
5

c
l
k
_
i

=
>

w
b
_
c
l
k
_
i
,

8
3
6

r
s
t
_
i

=
>

w
b
_
r
s
t
_
i
,

8
3
7

8
3
8

-
-
N
o
C

s
i
g
n
a
l
s

8
3
9

-
-
N
o
r
t
h

8
4
0

n
o
c
_
n
_
i

=
>

s
2
r
5
1
,

8
4
1

n
o
c
_
n
_
o

=
>

r
5
1
s
2
,

8
4
2

8
4
3

-
-
S
o
u
t
h

8
4
4

n
o
c
_
s
_
i

=
>

s
3
r
5
1
,

8
4
5

n
o
c
_
s
_
o

=
>

r
5
1
s
3
,

8
4
6

8
4
7

-
-
E
a
s
t

8
4
8

n
o
c
_
e
_
i

=
>

n
c
,

8
4
9

n
o
c
_
e
_
o

=
>

o
p
e
n
,

8
5
0

8
5
1

-
-
W
e
s
t

8
5
2

n
o
c
_
w
_
i

=
>

r
4
0
r
5
1
,

8
5
3

n
o
c
_
w
_
o

=
>

r
5
1
r
4
0
,

8
5
4

8
5
5

-
-
I
P

8
5
6

i
p
_
i

=
>

n
c
,

8
5
7

i
p
_
o

=
>

o
p
e
n

8
5
8

)
;
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8
5
9

8
6
0

-
-
S
l
a
v
e

c
o
n
n
e
c
t
i
o
n
s

8
6
1

8
6
2

s
0

:
n
o
c
_
n
a
_
s
l
a
v
e

8
6
3

p
o
r
t

m
a
p
(

8
6
4

-
-
C
o
m
m
o
n

W
i
s
h
B
o
n
e

s
i
g
n
a
l
s

8
6
5

w
b
_
c
l
k
_
i

=
>

w
b
_
c
l
k
_
i
,

8
6
6

w
b
_
r
s
t
_
i

=
>

w
b
_
r
s
t
_
i
,

8
6
7

w
b
_
d
a
t
a
_
i

=
>

s
0
w
b
_
d
a
t
_
i
,

8
6
8

w
b
_
d
a
t
a
_
o

=
>

s
0
w
b
_
d
a
t
_
o
,

8
6
9

8
7
0

-
-
W
i
s
h
B
o
n
e

M
a
s
t
e
r

8
7
1

w
b
_
a
c
k
_
i

=
>

s
0
w
b
_
a
c
k
_
i
,

8
7
2

w
b
_
a
d
r
_
o

=
>

s
0
w
b
_
a
d
r
_
o
,

8
7
3

w
b
_
c
y
c
_
o

=
>

s
0
w
b
_
c
y
c
_
o
,

8
7
4

w
b
_
s
t
b
_
o

=
>

s
0
w
b
_
s
t
b
_
o
,

8
7
5

w
b
_
e
r
r
_
i

=
>

s
0
w
b
_
e
r
r
_
i
,

8
7
6

w
b
_
r
t
y
_
i

=
>

s
0
w
b
_
r
t
y
_
i
,

8
7
7

w
b
_
s
e
l
_
o

=
>

s
0
w
b
_
s
e
l
_
o
,

8
7
8

w
b
_
w
e
_
o

=
>

s
0
w
b
_
w
e
_
o
,

8
7
9

8
8
0

-
-
N
o
C

s
i
g
n
a
l
s

8
8
1

n
o
c
_
i
n

=
>

r
5
0
s
0
,

8
8
2

n
o
c
_
o
u
t

=
>

s
0
r
5
0

8
8
3

)
;

8
8
4

s
1

:
n
o
c
_
n
a
_
s
l
a
v
e

8
8
5

p
o
r
t

m
a
p
(

8
8
6

-
-
C
o
m
m
o
n

W
i
s
h
B
o
n
e

s
i
g
n
a
l
s

8
8
7

w
b
_
c
l
k
_
i

=
>

w
b
_
c
l
k
_
i
,

8
8
8

w
b
_
r
s
t
_
i

=
>

w
b
_
r
s
t
_
i
,

8
8
9

w
b
_
d
a
t
a
_
i

=
>

s
1
w
b
_
d
a
t
_
i
,

8
9
0

w
b
_
d
a
t
a
_
o

=
>

s
1
w
b
_
d
a
t
_
o
,

8
9
1

8
9
2

-
-
W
i
s
h
B
o
n
e

M
a
s
t
e
r

8
9
3

w
b
_
a
c
k
_
i

=
>

s
1
w
b
_
a
c
k
_
i
,

8
9
4

w
b
_
a
d
r
_
o

=
>

s
1
w
b
_
a
d
r
_
o
,
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8
9
5

w
b
_
c
y
c
_
o

=
>

s
1
w
b
_
c
y
c
_
o
,

8
9
6

w
b
_
s
t
b
_
o

=
>

s
1
w
b
_
s
t
b
_
o
,

8
9
7

w
b
_
e
r
r
_
i

=
>

s
1
w
b
_
e
r
r
_
i
,

8
9
8

w
b
_
r
t
y
_
i

=
>

s
1
w
b
_
r
t
y
_
i
,

8
9
9

w
b
_
s
e
l
_
o

=
>

s
1
w
b
_
s
e
l
_
o
,

9
0
0

w
b
_
w
e
_
o

=
>

s
1
w
b
_
w
e
_
o
,

9
0
1

9
0
2

-
-
N
o
C

s
i
g
n
a
l
s

9
0
3

n
o
c
_
i
n

=
>

r
5
0
s
1
,

9
0
4

n
o
c
_
o
u
t

=
>

s
1
r
5
0

9
0
5

)
;

9
0
6

9
0
7

s
2

:
n
o
c
_
n
a
_
s
l
a
v
e

9
0
8

p
o
r
t

m
a
p
(

9
0
9

-
-
C
o
m
m
o
n

W
i
s
h
B
o
n
e

s
i
g
n
a
l
s

9
1
0

w
b
_
c
l
k
_
i

=
>

w
b
_
c
l
k
_
i
,

9
1
1

w
b
_
r
s
t
_
i

=
>

w
b
_
r
s
t
_
i
,

9
1
2

w
b
_
d
a
t
a
_
i

=
>

s
2
w
b
_
d
a
t
_
i
,

9
1
3

w
b
_
d
a
t
a
_
o

=
>

s
2
w
b
_
d
a
t
_
o
,

9
1
4

9
1
5

-
-
W
i
s
h
B
o
n
e

M
a
s
t
e
r

9
1
6

w
b
_
a
c
k
_
i

=
>

s
2
w
b
_
a
c
k
_
i
,

9
1
7

w
b
_
a
d
r
_
o

=
>

s
2
w
b
_
a
d
r
_
o
,

9
1
8

w
b
_
c
y
c
_
o

=
>

s
2
w
b
_
c
y
c
_
o
,

9
1
9

w
b
_
s
t
b
_
o

=
>

s
2
w
b
_
s
t
b
_
o
,

9
2
0

w
b
_
e
r
r
_
i

=
>

s
2
w
b
_
e
r
r
_
i
,

9
2
1

w
b
_
r
t
y
_
i

=
>

s
2
w
b
_
r
t
y
_
i
,

9
2
2

w
b
_
s
e
l
_
o

=
>

s
2
w
b
_
s
e
l
_
o
,

9
2
3

w
b
_
w
e
_
o

=
>

s
2
w
b
_
w
e
_
o
,

9
2
4

9
2
5

-
-
N
o
C

s
i
g
n
a
l
s

9
2
6

n
o
c
_
i
n

=
>

r
5
1
s
2
,

9
2
7

n
o
c
_
o
u
t

=
>

s
2
r
5
1

9
2
8

)
;

9
2
9

9
3
0

s
3

:
n
o
c
_
n
a
_
s
l
a
v
e
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9
3
1

p
o
r
t

m
a
p
(

9
3
2

-
-
C
o
m
m
o
n

W
i
s
h
B
o
n
e

s
i
g
n
a
l
s

9
3
3

w
b
_
c
l
k
_
i

=
>

w
b
_
c
l
k
_
i
,

9
3
4

w
b
_
r
s
t
_
i

=
>

w
b
_
r
s
t
_
i
,

9
3
5

w
b
_
d
a
t
a
_
i

=
>

s
3
w
b
_
d
a
t
_
i
,

9
3
6

w
b
_
d
a
t
a
_
o

=
>

s
3
w
b
_
d
a
t
_
o
,

9
3
7

9
3
8

-
-
W
i
s
h
B
o
n
e

M
a
s
t
e
r

9
3
9

w
b
_
a
c
k
_
i

=
>

s
3
w
b
_
a
c
k
_
i
,

9
4
0

w
b
_
a
d
r
_
o

=
>

s
3
w
b
_
a
d
r
_
o
,

9
4
1

w
b
_
c
y
c
_
o

=
>

s
3
w
b
_
c
y
c
_
o
,

9
4
2

w
b
_
s
t
b
_
o

=
>

s
3
w
b
_
s
t
b
_
o
,

9
4
3

w
b
_
e
r
r
_
i

=
>

s
3
w
b
_
e
r
r
_
i
,

9
4
4

w
b
_
r
t
y
_
i

=
>

s
3
w
b
_
r
t
y
_
i
,

9
4
5

w
b
_
s
e
l
_
o

=
>

s
3
w
b
_
s
e
l
_
o
,

9
4
6

w
b
_
w
e
_
o

=
>

s
3
w
b
_
w
e
_
o
,

9
4
7

9
4
8

-
-
N
o
C

s
i
g
n
a
l
s

9
4
9

n
o
c
_
i
n

=
>

r
5
1
s
3
,

9
5
0

n
o
c
_
o
u
t

=
>

s
3
r
5
1

9
5
1

)
;

9
5
2

9
5
3

9
5
4

e
n
d

s
t
r
u
c
;
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A

.5
.2

tr
e
e

ta
b
le

.v
h
d

1
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

2
-
-

3
-
-

T
a
b
l
e

f
o
r

t
r
e
e

N
O
V

4
-
-

E
d
i
t
o
r
:

N
i
k
o
l
a
j

T
ø
r
r
i
n
g

-
s
0
4
2
5
0
5

5
-
-

V
e
r
s
i
o
n
:

1
.
0

6
-
-

D
a
t
a

l
a
s
t

m
o
d
i
f
i
e
d
:

1
6
/
5
-
2
0
0
7

7
-
-

8
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

9
-
-

1
0

-
-

V
e
r
s
i
o
n

H
i
s
t
o
r
y

1
1

-
-

1
2

-
-

v
1
.
0
:

F
i
r
s
t

w
o
r
k
i
n
g

v
e
r
s
i
o
n

1
3

-
-

1
4

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

1
5

1
6

l
i
b
r
a
r
y

I
E
E
E
;

1
7

u
s
e

I
E
E
E
.
s
t
d
_
l
o
g
i
c
_
1
1
6
4
.
A
L
L
;

1
8

u
s
e

I
E
E
E
.
s
t
d
_
l
o
g
i
c
_
a
r
i
t
h
.
A
L
L
;

1
9

u
s
e

w
o
r
k
.
t
y
p
e
s
.
a
l
l
;

2
0

2
1

e
n
t
i
t
y

n
o
c
_
t
a
b
l
e

i
s

2
2

2
3

g
e
n
e
r
i
c
(

2
4

-
-
S
o
u
r
c
e

2
5

x
_
s

:
i
n
t
e
g
e
r

:
=

0
;

2
6

y
_
s

:
i
n
t
e
g
e
r

:
=

0

2
7

)
;

2
8

p
o
r
t
(

2
9

a
d
d
r
e
s
s

:
i
n

s
t
d
_
l
o
g
i
c
_
v
e
c
t
o
r
(
a
d
d
r
_
w
d
t
h
-
1

d
o
w
n
t
o

0
)
;

3
0

r
o
u
t
e

:
o
u
t

s
t
d
_
l
o
g
i
c
_
v
e
c
t
o
r
(
r
o
u
t
e
_
w
d
t
h
-
1

d
o
w
n
t
o

0
)

3
1

)
;

3
2

3
3

e
n
d

n
o
c
_
t
a
b
l
e
;

3
4
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3
5

a
r
c
h
i
t
e
c
t
u
r
e

s
t
r
u
c

o
f

n
o
c
_
t
a
b
l
e

i
s

3
6

S
I
G
N
A
L

f
i
l
l

:
s
t
d
_
l
o
g
i
c
_
v
e
c
t
o
r
(
r
o
u
t
e
_
w
d
t
h
-
1

d
o
w
n
t
o

5
*
2
)

:
=

(
O
T
H
E
R
S

=
>

’
0
’
)
;

3
7

b
e
g
i
n

3
8

3
9

r
o
u
t
e
_
l
o
o
k
u
p

:
p
r
o
c
e
s
s
(
a
d
d
r
e
s
s
)

4
0

b
e
g
i
n

4
1

i
f
(
a
d
d
r
e
s
s
(
3
1

d
o
w
n
t
o

1
4
)

=
C
O
N
v
_
S
T
D
_
L
O
G
I
C
_
V
E
C
T
O
R
(
0
,

3
1
-
1
4
+
1
)
)

t
h
e
n

-
-
M
e
m
1
(
I
m
e
m
)

4
2

r
o
u
t
e

<
=

d
e
s
t
_
e
a
s
t

&
d
e
s
t
_
e
a
s
t

&
d
e
s
t
_
e
a
s
t

&
d
e
s
t
_
n
o
r
t
h

&
d
e
s
t
_
n
o
r
t
h

&
f
i
l
l
;

4
3

e
l
s
i
f
(
a
d
d
r
e
s
s
(
3
1

d
o
w
n
t
o

1
4
)

=
C
O
N
v
_
S
T
D
_
L
O
G
I
C
_
V
E
C
T
O
R
(
1
,

3
1
-
1
4
+
1
)
)

t
h
e
n

-
-
M
e
m
2
(
D
m
e
m
)

4
4

-
-
m
a
k
e

r
o
u
t
e

4
5

r
o
u
t
e

<
=

d
e
s
t
_
e
a
s
t

&
d
e
s
t
_
e
a
s
t

&
d
e
s
t
_
e
a
s
t

&
d
e
s
t
_
n
o
r
t
h

&
d
e
s
t
_
s
o
u
t
h

&
f
i
l
l
;

4
6

e
l
s
i
f
(
a
d
d
r
e
s
s
(
3
1

d
o
w
n
t
o

2
4
)

=
C
O
N
v
_
S
T
D
_
L
O
G
I
C
_
V
E
C
T
O
R
(
6
4
,

3
1
-
2
4
+
1
)
)

t
h
e
n

-
-
S
e
m
a
p
h
o
r
e

4
7

-
-
m
a
k
e

r
o
u
t
e

4
8

r
o
u
t
e

<
=

d
e
s
t
_
e
a
s
t

&
d
e
s
t
_
e
a
s
t

&
d
e
s
t
_
e
a
s
t

&
d
e
s
t
_
s
o
u
t
h

&
d
e
s
t
_
s
o
u
t
h

&
f
i
l
l
;

4
9

e
l
s
i
f
(
a
d
d
r
e
s
s
(
3
1

d
o
w
n
t
o

2
4
)

=
C
O
N
v
_
S
T
D
_
L
O
G
I
C
_
V
E
C
T
O
R
(
1
4
4
,

3
1
-
2
4
+
1
)
)

t
h
e
n

-
-
U
A
R
T

5
0

-
-
m
a
k
e

r
o
u
t
e

5
1

r
o
u
t
e

<
=

d
e
s
t
_
e
a
s
t

&
d
e
s
t
_
e
a
s
t

&
d
e
s
t
_
e
a
s
t

&
d
e
s
t
_
s
o
u
t
h

&
d
e
s
t
_
n
o
r
t
h

&
f
i
l
l
;

5
2

e
l
s
e

5
3

-
-
n
o

d
e
s
t

5
4

r
o
u
t
e

<
=

(
O
T
H
E
R
S

=
>

’
Z
’
)
;

5
5

e
n
d

i
f
;

5
6

e
n
d

p
r
o
c
e
s
s

r
o
u
t
e
_
l
o
o
k
u
p
;

5
7

5
8

e
n
d

s
t
r
u
c
;
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A

.5
.3

tr
e
e

n
o
c

tb
.v

h
d

1
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

2
-
-

3
-
-

T
e
s
t

b
e
n
c
h

f
o
r

T
r
e
e

N
o
c

A
r
c
h
i
t
e
c
t
u
r
e

4
-
-

E
d
i
t
o
r
:

N
i
k
o
l
a
j

T
ø
r
r
i
n
g

-
s
0
4
2
5
0
5

5
-
-

V
e
r
s
i
o
n
:

1
.
0

6
-
-

D
a
t
a

l
a
s
t

m
o
d
i
f
i
e
d
:

1
8
/
5
-
2
0
0
7

7
-
-

8
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

9
-
-

1
0

-
-

V
e
r
s
i
o
n

H
i
s
t
o
r
y

1
1

-
-

1
2

-
-

v
1
.
0
:

F
i
r
s
t

w
o
r
k
i
n
g

v
e
r
s
i
o
n

1
3

-
-

1
4

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

1
5

1
6

l
i
b
r
a
r
y

I
E
E
E
;

1
7

u
s
e

I
E
E
E
.
s
t
d
_
l
o
g
i
c
_
1
1
6
4
.
A
L
L
;

1
8

u
s
e

I
E
E
E
.
s
t
d
_
l
o
g
i
c
_
a
r
i
t
h
.
A
L
L
;

1
9

u
s
e

w
o
r
k
.
t
y
p
e
s
.
a
l
l
;

2
0

2
1

e
n
t
i
t
y

t
r
e
e
_
s
o
c
_
t
b

i
s

2
2

2
3

2
4

e
n
d

t
r
e
e
_
s
o
c
_
t
b
;

2
5

2
6

a
r
c
h
i
t
e
c
t
u
r
e

s
t
r
u
c

o
f

t
r
e
e
_
s
o
c
_
t
b

i
s

2
7

2
8

c
o
m
p
o
n
e
n
t

s
o
c
_
t
r
e
e

2
9

p
o
r
t
(

3
0

c
l
k
_
i

:
i
n

b
i
t
_
t
;

3
1

r
s
t
_
i

:
i
n

b
i
t
_
t
;

3
2

t
x

:
o
u
t

b
i
t
_
t
;

-
-

R
S
2
3
2

T
X

3
3

r
x

:
i
n

b
i
t
_
t
;

-
-

R
S
2
3
2

R
X

3
4

r
u
n
n
i
n
g

:
o
u
t

b
i
t
_
t
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3
5

)
;

3
6

e
n
d

c
o
m
p
o
n
e
n
t
;

3
7

3
8

S
I
G
N
A
L

c
l
k

:
b
i
t
_
t
;

3
9

S
I
G
N
A
L

r
e
s
e
t

:
b
i
t
_
t
;

4
0

S
I
G
N
A
L

t
x

:
b
i
t
_
t
;

4
1

S
I
G
N
A
L

r
x

:
b
i
t
_
t
;

4
2

S
I
G
N
A
L

r
u
n
n
i
n
g

:
b
i
t
_
t
;

4
3

4
4

b
e
g
i
n

4
5

4
6

t
h
e
s
y
s
t
e
m
:
s
o
c
_
t
r
e
e

4
7

p
o
r
t

m
a
p
(

4
8

c
l
k
_
i

=
>

c
l
k
,

4
9

r
s
t
_
i

=
>

r
e
s
e
t
,

5
0

t
x

=
>

t
x
,

5
1

r
x

=
>

’
1
’
,

5
2

r
u
n
n
i
n
g

=
>

r
u
n
n
i
n
g

5
3

)
;

5
4

5
5

5
6

p
r
o
c
e
s
s

5
7

b
e
g
i
n

-
-
p
r
o
c
e
s
s

5
8

r
e
s
e
t

<
=

’
0
’
;

5
9

w
a
i
t

f
o
r

1
0
5

n
s
;

6
0

r
e
s
e
t

<
=

’
1
’
;

6
1

w
a
i
t

f
o
r

1
0
0
5

n
s
;

6
2

r
e
s
e
t

<
=

’
0
’
;

6
3

w
a
i
t

f
o
r

1
0
5

n
s
;

6
4

r
e
s
e
t

<
=

’
1
’
;

6
5

w
a
i
t
;

6
6

e
n
d

p
r
o
c
e
s
s
;

6
7

6
8

c
l
o
c
k
:

p
r
o
c
e
s
s

6
9

b
e
g
i
n

-
-

p
r
o
c
e
s
s

c
l
o
c
k

7
0

c
l
k

<
=

’
0
’
;
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7
1

w
a
i
t

f
o
r

5
n
s
;

7
2

c
l
k

<
=

’
1
’
;

7
3

w
a
i
t

f
o
r

5
n
s
;

7
4

e
n
d

p
r
o
c
e
s
s

c
l
o
c
k
;

7
5

7
6

7
7

7
8

7
9

e
n
d

s
t
r
u
c
;
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A

.5
.4

tr
e
e

so
c.

v
h
d

1
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

2
-
-

3
-
-

S
o
C

d
e
s
i
g
n

f
o
r

t
r
e
e

N
o
C

4
-
-

E
d
i
t
o
r
:

N
i
k
o
l
a
j

T
ø
r
r
i
n
g

-
s
0
4
2
5
0
5

5
-
-

V
e
r
s
i
o
n
:

1
.
0

6
-
-

D
a
t
a

l
a
s
t

m
o
d
i
f
i
e
d
:

2
5
/
4
-
2
0
0
7

7
-
-

8
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

9
-
-

1
0

-
-

V
e
r
s
i
o
n

H
i
s
t
o
r
y

1
1

-
-

1
2

-
-

v
1
.
0
:

F
i
r
s
t

w
o
r
k
i
n
g

v
e
r
s
i
o
n

1
3

-
-

1
4

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

1
5

1
6

l
i
b
r
a
r
y

I
E
E
E
;

1
7

u
s
e

I
E
E
E
.
s
t
d
_
l
o
g
i
c
_
1
1
6
4
.
A
L
L
;

1
8

u
s
e

I
E
E
E
.
s
t
d
_
l
o
g
i
c
_
a
r
i
t
h
.
A
L
L
;

1
9

u
s
e

w
o
r
k
.
t
y
p
e
s
.
a
l
l
;

2
0

l
i
b
r
a
r
y

U
N
I
S
I
M
;

2
1

u
s
e

U
N
I
S
I
M
.
a
l
l
;

2
2

2
3

e
n
t
i
t
y

s
o
c
_
t
r
e
e

i
s

2
4

2
5

p
o
r
t

(

2
6

c
l
k
_
i

:
i
n

s
t
d
_
l
o
g
i
c
;

2
7

r
s
t
_
i

:
i
n

s
t
d
_
l
o
g
i
c
;

2
8

t
x

:
o
u
t

s
t
d
_
l
o
g
i
c
;

2
9

r
x

:
i
n

s
t
d
_
l
o
g
i
c
;

3
0

r
u
n
n
i
n
g

:
o
u
t

s
t
d
_
l
o
g
i
c
)
;

3
1

3
2

e
n
d

s
o
c
_
t
r
e
e
;

3
3

3
4

a
r
c
h
i
t
e
c
t
u
r
e

s
t
r
u
c

o
f

s
o
c
_
t
r
e
e

i
s
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3
5

3
6

c
o
m
p
o
n
e
n
t

o
r
1
2
0
0
_
t
o
p

3
7

g
e
n
e
r
i
c
(

3
8

d
w

:
i
n
t
e
g
e
r

:
=

3
2
;

3
9

a
w

:
i
n
t
e
g
e
r

:
=

3
2
;

4
0

p
p
i
c
_
i
n
t
s

:
i
n
t
e
g
e
r

:
=

2
0

4
1

)
;

4
2

p
o
r
t
(

4
3

c
l
k
_
i

:
i
n

s
t
d
_
l
o
g
i
c
;

4
4

r
s
t
_
i

:
i
n

s
t
d
_
l
o
g
i
c
;

4
5

p
i
c
_
i
n
t
s
_
i

:
i
n

s
t
d
_
l
o
g
i
c
_
v
e
c
t
o
r
(
p
p
i
c
_
i
n
t
s
-
1

d
o
w
n
t
o

0
)
;

4
6

c
l
m
o
d
e
_
i

:
i
n

s
t
d
_
l
o
g
i
c
_
v
e
c
t
o
r
(
1

d
o
w
n
t
o

0
)
;

4
7

4
8

-
-

I
n
s
t
r
u
c
t
i
o
n

W
I
S
H
B
O
N
E

i
n
t
e
r
f
a
c
e

4
9

i
w
b
_
c
l
k
_
i

:
i
n

s
t
d
_
l
o
g
i
c
;

5
0

i
w
b
_
r
s
t
_
i

:
i
n

s
t
d
_
l
o
g
i
c
;

5
1

i
w
b
_
a
c
k
_
i

:
i
n

s
t
d
_
l
o
g
i
c
;

5
2

i
w
b
_
e
r
r
_
i

:
i
n

s
t
d
_
l
o
g
i
c
;

5
3

i
w
b
_
r
t
y
_
i

:
i
n

s
t
d
_
l
o
g
i
c
;

5
4

i
w
b
_
d
a
t
_
i

:
i
n

s
t
d
_
l
o
g
i
c
_
v
e
c
t
o
r
(
3
1

d
o
w
n
t
o

0
)
;

5
5

i
w
b
_
c
y
c
_
o

:
o
u
t

s
t
d
_
l
o
g
i
c
;

5
6

i
w
b
_
a
d
r
_
o

:
o
u
t

s
t
d
_
l
o
g
i
c
_
v
e
c
t
o
r
(
3
1

d
o
w
n
t
o

0
)
;

5
7

i
w
b
_
s
t
b
_
o

:
o
u
t

s
t
d
_
l
o
g
i
c
;

5
8

i
w
b
_
w
e
_
o

:
o
u
t

s
t
d
_
l
o
g
i
c
;

5
9

i
w
b
_
s
e
l
_
o

:
o
u
t

s
t
d
_
l
o
g
i
c
_
v
e
c
t
o
r
(
3

d
o
w
n
t
o

0
)
;

6
0

i
w
b
_
d
a
t
_
o

:
o
u
t

s
t
d
_
l
o
g
i
c
_
v
e
c
t
o
r
(
3
1

d
o
w
n
t
o

0
)
;

6
1

i
w
b
_
c
a
b
_
o

:
o
u
t

s
t
d
_
l
o
g
i
c
;

6
2

6
3

-
-

D
a
t
a

W
I
S
H
B
O
N
E

i
n
t
e
r
f
a
c
e

6
4

d
w
b
_
c
l
k
_
i

:
i
n

s
t
d
_
l
o
g
i
c
;

6
5

d
w
b
_
r
s
t
_
i

:
i
n

s
t
d
_
l
o
g
i
c
;

6
6

d
w
b
_
a
c
k
_
i

:
i
n

s
t
d
_
l
o
g
i
c
;

6
7

d
w
b
_
e
r
r
_
i

:
i
n

s
t
d
_
l
o
g
i
c
;

6
8

d
w
b
_
r
t
y
_
i

:
i
n

s
t
d
_
l
o
g
i
c
;

6
9

d
w
b
_
d
a
t
_
i

:
i
n

s
t
d
_
l
o
g
i
c
_
v
e
c
t
o
r
(
3
1

d
o
w
n
t
o

0
)
;

7
0

d
w
b
_
c
y
c
_
o

:
o
u
t

s
t
d
_
l
o
g
i
c
;
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7
1

d
w
b
_
a
d
r
_
o

:
o
u
t

s
t
d
_
l
o
g
i
c
_
v
e
c
t
o
r
(
3
1

d
o
w
n
t
o

0
)
;

7
2

d
w
b
_
s
t
b
_
o

:
o
u
t

s
t
d
_
l
o
g
i
c
;

7
3

d
w
b
_
w
e
_
o

:
o
u
t

s
t
d
_
l
o
g
i
c
;

7
4

d
w
b
_
s
e
l
_
o

:
o
u
t

s
t
d
_
l
o
g
i
c
_
v
e
c
t
o
r
(
3

d
o
w
n
t
o

0
)
;

7
5

d
w
b
_
d
a
t
_
o

:
o
u
t

s
t
d
_
l
o
g
i
c
_
v
e
c
t
o
r
(
3
1

d
o
w
n
t
o

0
)
;

7
6

d
w
b
_
c
a
b
_
o

:
o
u
t

s
t
d
_
l
o
g
i
c
;

7
7

7
8

-
-

D
e
b
u
g

i
n
t
e
r
f
a
c
e

7
9

d
b
g
_
s
t
a
l
l
_
i

:
i
n

s
t
d
_
l
o
g
i
c
;

8
0

d
b
g
_
e
w
t
_
i

:
i
n

s
t
d
_
l
o
g
i
c
;

8
1

d
b
g
_
l
s
s
_
o

:
o
u
t

s
t
d
_
l
o
g
i
c
_
v
e
c
t
o
r
(
3

d
o
w
n
t
o

0
)
;

8
2

d
b
g
_
i
s
_
o

:
o
u
t

s
t
d
_
l
o
g
i
c
_
v
e
c
t
o
r
(
1

d
o
w
n
t
o

0
)
;

8
3

d
b
g
_
w
p
_
o

:
o
u
t

s
t
d
_
l
o
g
i
c
_
v
e
c
t
o
r
(
1
0

d
o
w
n
t
o

0
)
;

8
4

d
b
g
_
b
p
_
o

:
o
u
t

s
t
d
_
l
o
g
i
c
;

8
5

d
b
g
_
s
t
b
_
i

:
i
n

s
t
d
_
l
o
g
i
c
;

8
6

d
b
g
_
w
e
_
i

:
i
n

s
t
d
_
l
o
g
i
c
;

8
7

d
b
g
_
a
d
r
_
i

:
i
n

s
t
d
_
l
o
g
i
c
_
v
e
c
t
o
r
(
3
1

d
o
w
n
t
o

0
)
;

8
8

d
b
g
_
d
a
t
_
i

:
i
n

s
t
d
_
l
o
g
i
c
_
v
e
c
t
o
r
(
3
1

d
o
w
n
t
o

0
)
;

8
9

d
b
g
_
d
a
t
_
o

:
o
u
t

s
t
d
_
l
o
g
i
c
_
v
e
c
t
o
r
(
3
1

d
o
w
n
t
o

0
)
;

9
0

d
b
g
_
a
c
k
_
o

:
o
u
t

s
t
d
_
l
o
g
i
c
;

9
1

9
2

-
-

P
o
w
e
r

M
a
n
a
g
e
m
e
n
t

i
n
t
e
r
f
a
c
e

9
3

p
m
_
c
p
u
s
t
a
l
l
_
i

:
i
n

s
t
d
_
l
o
g
i
c
;

9
4

p
m
_
c
l
k
s
d
_
o

:
o
u
t

s
t
d
_
l
o
g
i
c
_
v
e
c
t
o
r
(
3

d
o
w
n
t
o

0
)
;

9
5

p
m
_
d
c
_
g
a
t
e
_
o

:
o
u
t

s
t
d
_
l
o
g
i
c
;

9
6

p
m
_
i
c
_
g
a
t
e
_
o

:
o
u
t

s
t
d
_
l
o
g
i
c
;

9
7

p
m
_
d
m
m
u
_
g
a
t
e
_
o

:
o
u
t

s
t
d
_
l
o
g
i
c
;

9
8

p
m
_
i
m
m
u
_
g
a
t
e
_
o

:
o
u
t

s
t
d
_
l
o
g
i
c
;

9
9

p
m
_
t
t
_
g
a
t
e
_
o

:
o
u
t

s
t
d
_
l
o
g
i
c
;

1
0
0

p
m
_
c
p
u
_
g
a
t
e
_
o

:
o
u
t

s
t
d
_
l
o
g
i
c
;

1
0
1

p
m
_
w
a
k
e
u
p
_
o

:
o
u
t

s
t
d
_
l
o
g
i
c
;

1
0
2

p
m
_
l
v
o
l
t
_
o

:
o
u
t

s
t
d
_
l
o
g
i
c

1
0
3

)
;

1
0
4

e
n
d

c
o
m
p
o
n
e
n
t
;

1
0
5

1
0
6

c
o
m
p
o
n
e
n
t

c
o
r
e
_
m
e
m
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1
0
7

p
o
r
t

(

1
0
8

-
-
I
/
O

P
o
r
t
s

1
0
9

w
b
_
c
l
k
_
i

:
i
n

b
i
t
_
t
;

-
-

T
h
e

C
l
o
c
k

1
1
0

w
b
_
r
s
t
_
i

:
i
n

b
i
t
_
t
;

-
-

T
h
e

r
e
s
e
t

s
i
g
n
a
l

1
1
1

1
1
2

-
-
W
B

s
l
a
v
e

i
/
f

1
1
3

w
b
_
d
a
t
a
_
i

:
i
n

w
o
r
d
_
t
;

-
-

W
B

d
a
t
a

i
n

1
1
4

w
b
_
d
a
t
a
_
o

:
o
u
t

w
o
r
d
_
t
;

-
-

W
B

d
a
t
a

o
u
t

1
1
5

w
b
_
a
d
r
_
i

:
i
n

w
o
r
d
_
t
;

-
-

W
B

a
d
r
e
s
s

1
1
6

w
b
_
s
e
l
_
i

:
i
n

s
t
d
_
l
o
g
i
c
_
v
e
c
t
o
r
(
3

d
o
w
n
t
o

0
)
;

-
-
W
B

s
e
l
e
c
t

i
n
p
u
t

a
r
r
a
y

1
1
7

w
b
_
w
e
_
i

:
i
n

b
i
t
_
t
;

-
-

W
B

w
r
i
t
e

e
n
a
b
l
e

1
1
8

w
b
_
c
y
c
_
i

:
i
n

b
i
t
_
t
;

-
-

W
B

c
y
c
l
e

i
n
p
u
t

1
1
9

w
b
_
s
t
b
_
i

:
i
n

b
i
t
_
t
;

-
-

W
B

s
t
r
o
b
e

i
n
p
u
t

1
2
0

w
b
_
a
c
k
_
o

:
o
u
t

b
i
t
_
t
;

-
-

W
B

a
c
k
n
o
w
l
e
d
g
e

o
u
t
p
u
t

1
2
1

w
b
_
e
r
r
_
o

:
o
u
t

b
i
t
_
t
)
;

-
-

W
B

e
r
r
o
r

s
i
g
n
a
l

1
2
2

e
n
d

c
o
m
p
o
n
e
n
t

c
o
r
e
_
m
e
m
;

1
2
3

1
2
4

c
o
m
p
o
n
e
n
t

s
e
m
a
p
h
o
r
e

1
2
5

p
o
r
t

(

1
2
6

-
-
I
/
O

P
o
r
t
s

1
2
7

w
b
_
c
l
k
_
i

:
i
n

b
i
t
_
t
;

-
-

T
h
e

C
l
o
c
k

1
2
8

w
b
_
r
s
t
_
i

:
i
n

b
i
t
_
t
;

-
-

T
h
e

r
e
s
e
t

s
i
g
n
a
l

1
2
9

1
3
0

-
-
W
B

s
l
a
v
e

i
/
f

1
3
1

w
b
_
d
a
t
a
_
i

:
i
n

w
o
r
d
_
t
;

-
-

W
B

d
a
t
a

i
n

1
3
2

w
b
_
d
a
t
a
_
o

:
o
u
t

w
o
r
d
_
t
;

-
-

W
B

d
a
t
a

o
u
t

1
3
3

w
b
_
a
d
r
_
i

:
i
n

w
o
r
d
_
t
;

-
-

W
B

a
d
r
e
s
s

1
3
4

w
b
_
s
e
l
_
i

:
i
n

s
t
d
_
l
o
g
i
c
_
v
e
c
t
o
r
(
3

d
o
w
n
t
o

0
)
;

-
-
W
B

s
e
l
e
c
t

i
n
p
u
t

a
r
r
a
y

1
3
5

w
b
_
w
e
_
i

:
i
n

b
i
t
_
t
;

-
-

W
B

w
r
i
t
e

e
n
a
b
l
e

1
3
6

w
b
_
c
y
c
_
i

:
i
n

b
i
t
_
t
;

-
-

W
B

c
y
c
l
e

i
n
p
u
t

1
3
7

w
b
_
s
t
b
_
i

:
i
n

b
i
t
_
t
;

-
-

W
B

s
t
r
o
b
e

i
n
p
u
t

1
3
8

w
b
_
a
c
k
_
o

:
o
u
t

b
i
t
_
t
;

-
-

W
B

a
c
k
n
o
w
l
e
d
g
e

o
u
t
p
u
t

1
3
9

w
b
_
e
r
r
_
o

:
o
u
t

b
i
t
_
t
)
;

-
-

W
B

e
r
r
o
r

s
i
g
n
a
l

1
4
0

e
n
d

c
o
m
p
o
n
e
n
t

s
e
m
a
p
h
o
r
e
;

1
4
1

1
4
2

c
o
m
p
o
n
e
n
t

u
a
r
t
_
t
o
p
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1
4
3

p
o
r
t

(

1
4
4

-
-
I
/
O

P
o
r
t
s

1
4
5

w
b
_
c
l
k
_
i

:
i
n

b
i
t
_
t
;

-
-

T
h
e

C
l
o
c
k

1
4
6

1
4
7

-
-
W
B

s
l
a
v
e

s
i
g
n
a
l

1
4
8

w
b
_
r
s
t
_
i

:
i
n

b
i
t
_
t
;

-
-

T
h
e

r
e
s
e
t

s
i
g
n
a
l

1
4
9

w
b
_
a
d
r
_
i

:
i
n

s
t
d
_
l
o
g
i
c
_
v
e
c
t
o
r
(
4

d
o
w
n
t
o

0
)

;
-
-

W
B

a
d
r
e
s
s

1
5
0

w
b
_
d
a
t
_
i

:
i
n

w
o
r
d
_
t
;

-
-

W
B

d
a
t
a

i
n

1
5
1

w
b
_
d
a
t
_
o

:
o
u
t

w
o
r
d
_
t
;

-
-

W
B

d
a
t
a

o
u
t

1
5
2

w
b
_
w
e
_
i

:
i
n

b
i
t
_
t
;

-
-

W
B

w
r
i
t
e

e
n
a
b
l
e

1
5
3

w
b
_
s
t
b
_
i

:
i
n

b
i
t
_
t
;

-
-

W
B

s
t
r
o
b
e

i
n
p
u
t

1
5
4

w
b
_
c
y
c
_
i

:
i
n

b
i
t
_
t
;

-
-

W
B

c
y
c
l
e

i
n
p
u
t

1
5
5

w
b
_
a
c
k
_
o

:
o
u
t

b
i
t
_
t
;

-
-

W
B

a
c
k
n
o
w
l
e
d
g
e

o
u
t
p
u
t

1
5
6

w
b
_
s
e
l
_
i

:
i
n

s
t
d
_
l
o
g
i
c
_
v
e
c
t
o
r
(
3

d
o
w
n
t
o

0
)
;

-
-

W
B

s
e
l
e
c
t

i
n
p
u
t

a
r
r
a
y

1
5
7

1
5
8

i
n
t
_
o

:
o
u
t

b
i
t
_
t
;

-
-

i
n
t
e
r
r
u
p
t

r
e
q
u
e
s
t

1
5
9

1
6
0

-
-

U
A
R
T

s
i
g
n
a
l
s

1
6
1

-
-

s
e
r
i
a
l

i
n
p
u
t
/
o
u
t
p
u
t

1
6
2

s
t
x
_
p
a
d
_
o

:
o
u
t

b
i
t
_
t
;

-
-

T
r
a
n
s
m
i
t

d
a
t
a

1
6
3

s
r
x
_
p
a
d
_
i

:
i
n

b
i
t
_
t
;

-
-

R
e
c
i
v
e

D
a
t
a

1
6
4

1
6
5

-
-

m
o
d
e
m

s
i
g
n
a
l
s

1
6
6

r
t
s
_
p
a
d
_
o

:
o
u
t

b
i
t
_
t
;

-
-

R
e
q
u
e
s
t

t
o

s
e
n
d

1
6
7

c
t
s
_
p
a
d
_
i

:
i
n

b
i
t
_
t
;

-
-

C
l
e
a
r

t
o

s
e
n
d

1
6
8

d
t
r
_
p
a
d
_
o

:
o
u
t

b
i
t
_
t
;

-
-

1
6
9

d
s
r
_
p
a
d
_
i

:
i
n

b
i
t
_
t
;

-
-

D
a
t
a

s
e
t

r
e
a
d
y

1
7
0

r
i
_
p
a
d
_
i

:
i
n

b
i
t
_
t
;

-
-

R
i
n
g

i
n
d
i
c
a
t
o
r

1
7
1

d
c
d
_
p
a
d
_
i

:
i
n

b
i
t
_
t

-
-

D
a
t
a

C
a
r
r
i
e
r

D
e
t
e
c
t

1
7
2

)
;

1
7
3

1
7
4

e
n
d

c
o
m
p
o
n
e
n
t

u
a
r
t
_
t
o
p
;

1
7
5

1
7
6

c
o
m
p
o
n
e
n
t

n
o
c
_
t
r
e
e

1
7
7

p
o
r
t
(

1
7
8
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1
7
9

-
-
I
/
O

p
o
r
t
s

1
8
0

w
b
_
c
l
k
_
i

:
i
n

b
i
t
_
t
;

1
8
1

w
b
_
r
s
t
_
i

:
i
n

b
i
t
_
t
;

1
8
2

1
8
3

-
-
M
a
s
t
e
r

0

1
8
4

m
0
w
b
_
d
a
t
_
i

:
i
n

w
o
r
d
_
t
;

1
8
5

m
0
w
b
_
d
a
t
_
o

:
o
u
t

w
o
r
d
_
t
;

1
8
6

m
0
w
b
_
a
d
r
_
i

:
i
n

w
o
r
d
_
t
;

1
8
7

m
0
w
b
_
s
e
l
_
i

:
i
n

s
t
d
_
l
o
g
i
c
_
v
e
c
t
o
r
(
3

d
o
w
n
t
o

0
)
;

1
8
8

m
0
w
b
_
w
e
_
i

:
i
n

b
i
t
_
t
;

1
8
9

m
0
w
b
_
c
y
c
_
i

:
i
n

b
i
t
_
t
;

1
9
0

m
0
w
b
_
s
t
b
_
i

:
i
n

b
i
t
_
t
;

1
9
1

m
0
w
b
_
a
c
k
_
o

:
o
u
t

b
i
t
_
t
;

1
9
2

m
0
w
b
_
e
r
r
_
o

:
o
u
t

b
i
t
_
t
;

1
9
3

m
0
w
b
_
r
t
y
_
o

:
o
u
t

b
i
t
_
t
;

1
9
4

1
9
5

-
-
M
a
s
t
e
r

1

1
9
6

m
1
w
b
_
d
a
t
_
i

:
i
n

w
o
r
d
_
t
;

1
9
7

m
1
w
b
_
d
a
t
_
o

:
o
u
t

w
o
r
d
_
t
;

1
9
8

m
1
w
b
_
a
d
r
_
i

:
i
n

w
o
r
d
_
t
;

1
9
9

m
1
w
b
_
s
e
l
_
i

:
i
n

s
t
d
_
l
o
g
i
c
_
v
e
c
t
o
r
(
3

d
o
w
n
t
o

0
)
;

2
0
0

m
1
w
b
_
w
e
_
i

:
i
n

b
i
t
_
t
;

2
0
1

m
1
w
b
_
c
y
c
_
i

:
i
n

b
i
t
_
t
;

2
0
2

m
1
w
b
_
s
t
b
_
i

:
i
n

b
i
t
_
t
;

2
0
3

m
1
w
b
_
a
c
k
_
o

:
o
u
t

b
i
t
_
t
;

2
0
4

m
1
w
b
_
e
r
r
_
o

:
o
u
t

b
i
t
_
t
;

2
0
5

m
1
w
b
_
r
t
y
_
o

:
o
u
t

b
i
t
_
t
;

2
0
6

2
0
7

-
-
M
a
s
t
e
r

2

2
0
8

m
2
w
b
_
d
a
t
_
i

:
i
n

w
o
r
d
_
t
;

2
0
9

m
2
w
b
_
d
a
t
_
o

:
o
u
t

w
o
r
d
_
t
;

2
1
0

m
2
w
b
_
a
d
r
_
i

:
i
n

w
o
r
d
_
t
;

2
1
1

m
2
w
b
_
s
e
l
_
i

:
i
n

s
t
d
_
l
o
g
i
c
_
v
e
c
t
o
r
(
3

d
o
w
n
t
o

0
)
;

2
1
2

m
2
w
b
_
w
e
_
i

:
i
n

b
i
t
_
t
;

2
1
3

m
2
w
b
_
c
y
c
_
i

:
i
n

b
i
t
_
t
;

2
1
4

m
2
w
b
_
s
t
b
_
i

:
i
n

b
i
t
_
t
;
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2
1
5

m
2
w
b
_
a
c
k
_
o

:
o
u
t

b
i
t
_
t
;

2
1
6

m
2
w
b
_
e
r
r
_
o

:
o
u
t

b
i
t
_
t
;

2
1
7

m
2
w
b
_
r
t
y
_
o

:
o
u
t

b
i
t
_
t
;

2
1
8

2
1
9

-
-
M
a
s
t
e
r

3

2
2
0

m
3
w
b
_
d
a
t
_
i

:
i
n

w
o
r
d
_
t
;

2
2
1

m
3
w
b
_
d
a
t
_
o

:
o
u
t

w
o
r
d
_
t
;

2
2
2

m
3
w
b
_
a
d
r
_
i

:
i
n

w
o
r
d
_
t
;

2
2
3

m
3
w
b
_
s
e
l
_
i

:
i
n

s
t
d
_
l
o
g
i
c
_
v
e
c
t
o
r
(
3

d
o
w
n
t
o

0
)
;

2
2
4

m
3
w
b
_
w
e
_
i

:
i
n

b
i
t
_
t
;

2
2
5

m
3
w
b
_
c
y
c
_
i

:
i
n

b
i
t
_
t
;

2
2
6

m
3
w
b
_
s
t
b
_
i

:
i
n

b
i
t
_
t
;

2
2
7

m
3
w
b
_
a
c
k
_
o

:
o
u
t

b
i
t
_
t
;

2
2
8

m
3
w
b
_
e
r
r
_
o

:
o
u
t

b
i
t
_
t
;

2
2
9

m
3
w
b
_
r
t
y
_
o

:
o
u
t

b
i
t
_
t
;

2
3
0

2
3
1

-
-
M
a
s
t
e
r

4

2
3
2

m
4
w
b
_
d
a
t
_
i

:
i
n

w
o
r
d
_
t
;

2
3
3

m
4
w
b
_
d
a
t
_
o

:
o
u
t

w
o
r
d
_
t
;

2
3
4

m
4
w
b
_
a
d
r
_
i

:
i
n

w
o
r
d
_
t
;

2
3
5

m
4
w
b
_
s
e
l
_
i

:
i
n

s
t
d
_
l
o
g
i
c
_
v
e
c
t
o
r
(
3

d
o
w
n
t
o

0
)
;

2
3
6

m
4
w
b
_
w
e
_
i

:
i
n

b
i
t
_
t
;

2
3
7

m
4
w
b
_
c
y
c
_
i

:
i
n

b
i
t
_
t
;

2
3
8

m
4
w
b
_
s
t
b
_
i

:
i
n

b
i
t
_
t
;

2
3
9

m
4
w
b
_
a
c
k
_
o

:
o
u
t

b
i
t
_
t
;

2
4
0

m
4
w
b
_
e
r
r
_
o

:
o
u
t

b
i
t
_
t
;

2
4
1

m
4
w
b
_
r
t
y
_
o

:
o
u
t

b
i
t
_
t
;

2
4
2

2
4
3

-
-
M
a
s
t
e
r

5

2
4
4

m
5
w
b
_
d
a
t
_
i

:
i
n

w
o
r
d
_
t
;

2
4
5

m
5
w
b
_
d
a
t
_
o

:
o
u
t

w
o
r
d
_
t
;

2
4
6

m
5
w
b
_
a
d
r
_
i

:
i
n

w
o
r
d
_
t
;

2
4
7

m
5
w
b
_
s
e
l
_
i

:
i
n

s
t
d
_
l
o
g
i
c
_
v
e
c
t
o
r
(
3

d
o
w
n
t
o

0
)
;

2
4
8

m
5
w
b
_
w
e
_
i

:
i
n

b
i
t
_
t
;

2
4
9

m
5
w
b
_
c
y
c
_
i

:
i
n

b
i
t
_
t
;

2
5
0

m
5
w
b
_
s
t
b
_
i

:
i
n

b
i
t
_
t
;
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2
5
1

m
5
w
b
_
a
c
k
_
o

:
o
u
t

b
i
t
_
t
;

2
5
2

m
5
w
b
_
e
r
r
_
o

:
o
u
t

b
i
t
_
t
;

2
5
3

m
5
w
b
_
r
t
y
_
o

:
o
u
t

b
i
t
_
t
;

2
5
4

2
5
5

-
-
M
a
s
t
e
r

6

2
5
6

m
6
w
b
_
d
a
t
_
i

:
i
n

w
o
r
d
_
t
;

2
5
7

m
6
w
b
_
d
a
t
_
o

:
o
u
t

w
o
r
d
_
t
;

2
5
8

m
6
w
b
_
a
d
r
_
i

:
i
n

w
o
r
d
_
t
;

2
5
9

m
6
w
b
_
s
e
l
_
i

:
i
n

s
t
d
_
l
o
g
i
c
_
v
e
c
t
o
r
(
3

d
o
w
n
t
o

0
)
;

2
6
0

m
6
w
b
_
w
e
_
i

:
i
n

b
i
t
_
t
;

2
6
1

m
6
w
b
_
c
y
c
_
i

:
i
n

b
i
t
_
t
;

2
6
2

m
6
w
b
_
s
t
b
_
i

:
i
n

b
i
t
_
t
;

2
6
3

m
6
w
b
_
a
c
k
_
o

:
o
u
t

b
i
t
_
t
;

2
6
4

m
6
w
b
_
e
r
r
_
o

:
o
u
t

b
i
t
_
t
;

2
6
5

m
6
w
b
_
r
t
y
_
o

:
o
u
t

b
i
t
_
t
;

2
6
6

2
6
7

-
-
M
a
s
t
e
r

7

2
6
8

m
7
w
b
_
d
a
t
_
i

:
i
n

w
o
r
d
_
t
;

2
6
9

m
7
w
b
_
d
a
t
_
o

:
o
u
t

w
o
r
d
_
t
;

2
7
0

m
7
w
b
_
a
d
r
_
i

:
i
n

w
o
r
d
_
t
;

2
7
1

m
7
w
b
_
s
e
l
_
i

:
i
n

s
t
d
_
l
o
g
i
c
_
v
e
c
t
o
r
(
3

d
o
w
n
t
o

0
)
;

2
7
2

m
7
w
b
_
w
e
_
i

:
i
n

b
i
t
_
t
;

2
7
3

m
7
w
b
_
c
y
c
_
i

:
i
n

b
i
t
_
t
;

2
7
4

m
7
w
b
_
s
t
b
_
i

:
i
n

b
i
t
_
t
;

2
7
5

m
7
w
b
_
a
c
k
_
o

:
o
u
t

b
i
t
_
t
;

2
7
6

m
7
w
b
_
e
r
r
_
o

:
o
u
t

b
i
t
_
t
;

2
7
7

m
7
w
b
_
r
t
y
_
o

:
o
u
t

b
i
t
_
t
;

2
7
8

2
7
9

-
-
S
l
a
v
e

0

2
8
0

s
0
w
b
_
d
a
t
_
i

:
i
n

w
o
r
d
_
t
;

2
8
1

s
0
w
b
_
d
a
t
_
o

:
o
u
t

w
o
r
d
_
t
;

2
8
2

s
0
w
b
_
a
d
r
_
o

:
o
u
t

w
o
r
d
_
t
;

2
8
3

s
0
w
b
_
s
e
l
_
o

:
o
u
t

s
t
d
_
l
o
g
i
c
_
v
e
c
t
o
r
(
3

d
o
w
n
t
o

0
)
;

2
8
4

s
0
w
b
_
w
e
_
o

:
o
u
t

b
i
t
_
t
;

2
8
5

s
0
w
b
_
c
y
c
_
o

:
o
u
t

b
i
t
_
t
;

2
8
6

s
0
w
b
_
s
t
b
_
o

:
o
u
t

b
i
t
_
t
;
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2
8
7

s
0
w
b
_
a
c
k
_
i

:
i
n

b
i
t
_
t
;

2
8
8

s
0
w
b
_
e
r
r
_
i

:
i
n

b
i
t
_
t
;

2
8
9

s
0
w
b
_
r
t
y
_
i

:
i
n

b
i
t
_
t
;

2
9
0

2
9
1

-
-
S
l
a
v
e

1

2
9
2

s
1
w
b
_
d
a
t
_
i

:
i
n

w
o
r
d
_
t
;

2
9
3

s
1
w
b
_
d
a
t
_
o

:
o
u
t

w
o
r
d
_
t
;

2
9
4

s
1
w
b
_
a
d
r
_
o

:
o
u
t

w
o
r
d
_
t
;

2
9
5

s
1
w
b
_
s
e
l
_
o

:
o
u
t

s
t
d
_
l
o
g
i
c
_
v
e
c
t
o
r
(
3

d
o
w
n
t
o

0
)
;

2
9
6

s
1
w
b
_
w
e
_
o

:
o
u
t

b
i
t
_
t
;

2
9
7

s
1
w
b
_
c
y
c
_
o

:
o
u
t

b
i
t
_
t
;

2
9
8

s
1
w
b
_
s
t
b
_
o

:
o
u
t

b
i
t
_
t
;

2
9
9

s
1
w
b
_
a
c
k
_
i

:
i
n

b
i
t
_
t
;

3
0
0

s
1
w
b
_
e
r
r
_
i

:
i
n

b
i
t
_
t
;

3
0
1

s
1
w
b
_
r
t
y
_
i

:
i
n

b
i
t
_
t
;

3
0
2

3
0
3

-
-
S
l
a
v
e

2

3
0
4

s
2
w
b
_
d
a
t
_
i

:
i
n

w
o
r
d
_
t
;

3
0
5

s
2
w
b
_
d
a
t
_
o

:
o
u
t

w
o
r
d
_
t
;

3
0
6

s
2
w
b
_
a
d
r
_
o

:
o
u
t

w
o
r
d
_
t
;

3
0
7

s
2
w
b
_
s
e
l
_
o

:
o
u
t

s
t
d
_
l
o
g
i
c
_
v
e
c
t
o
r
(
3

d
o
w
n
t
o

0
)
;

3
0
8

s
2
w
b
_
w
e
_
o

:
o
u
t

b
i
t
_
t
;

3
0
9

s
2
w
b
_
c
y
c
_
o

:
o
u
t

b
i
t
_
t
;

3
1
0

s
2
w
b
_
s
t
b
_
o

:
o
u
t

b
i
t
_
t
;

3
1
1

s
2
w
b
_
a
c
k
_
i

:
i
n

b
i
t
_
t
;

3
1
2

s
2
w
b
_
e
r
r
_
i

:
i
n

b
i
t
_
t
;

3
1
3

s
2
w
b
_
r
t
y
_
i

:
i
n

b
i
t
_
t
;

3
1
4

3
1
5

-
-
S
l
a
v
e

3

3
1
6

s
3
w
b
_
d
a
t
_
i

:
i
n

w
o
r
d
_
t
;

3
1
7

s
3
w
b
_
d
a
t
_
o

:
o
u
t

w
o
r
d
_
t
;

3
1
8

s
3
w
b
_
a
d
r
_
o

:
o
u
t

w
o
r
d
_
t
;

3
1
9

s
3
w
b
_
s
e
l
_
o

:
o
u
t

s
t
d
_
l
o
g
i
c
_
v
e
c
t
o
r
(
3

d
o
w
n
t
o

0
)
;

3
2
0

s
3
w
b
_
w
e
_
o

:
o
u
t

b
i
t
_
t
;

3
2
1

s
3
w
b
_
c
y
c
_
o

:
o
u
t

b
i
t
_
t
;

3
2
2

s
3
w
b
_
s
t
b
_
o

:
o
u
t

b
i
t
_
t
;
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3
2
3

s
3
w
b
_
a
c
k
_
i

:
i
n

b
i
t
_
t
;

3
2
4

s
3
w
b
_
e
r
r
_
i

:
i
n

b
i
t
_
t
;

3
2
5

s
3
w
b
_
r
t
y
_
i

:
i
n

b
i
t
_
t

3
2
6

)
;

3
2
7

e
n
d

c
o
m
p
o
n
e
n
t
;

3
2
8

3
2
9

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

3
3
0

-
-

3
3
1

-
-

I
C
O
N

c
o
r
e

c
o
m
p
o
n
e
n
t

d
e
c
l
a
r
a
t
i
o
n

3
3
2

-
-

3
3
3

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

3
3
4

c
o
m
p
o
n
e
n
t

i
c
o
n

3
3
5

p
o
r
t

3
3
6

(

3
3
7

c
o
n
t
r
o
l
0

:
o
u
t

s
t
d
_
l
o
g
i
c
_
v
e
c
t
o
r
(
3
5

d
o
w
n
t
o

0
)
;

3
3
8

c
o
n
t
r
o
l
1

:
o
u
t

s
t
d
_
l
o
g
i
c
_
v
e
c
t
o
r
(
3
5

d
o
w
n
t
o

0
)

3
3
9

)
;

3
4
0

e
n
d

c
o
m
p
o
n
e
n
t
;

3
4
1

3
4
2

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

3
4
3

-
-

3
4
4

-
-

I
L
A

c
o
r
e

c
o
m
p
o
n
e
n
t

d
e
c
l
a
r
a
t
i
o
n

3
4
5

-
-

3
4
6

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

3
4
7

c
o
m
p
o
n
e
n
t

i
l
a

3
4
8

p
o
r
t

3
4
9

(

3
5
0

c
o
n
t
r
o
l

:
i
n

s
t
d
_
l
o
g
i
c
_
v
e
c
t
o
r
(
3
5

d
o
w
n
t
o

0
)
;

3
5
1

c
l
k

:
i
n

s
t
d
_
l
o
g
i
c
;

3
5
2

d
a
t
a

:
i
n

s
t
d
_
l
o
g
i
c
_
v
e
c
t
o
r
(
9
7

d
o
w
n
t
o

0
)
;

3
5
3

t
r
i
g
0

:
i
n

s
t
d
_
l
o
g
i
c
_
v
e
c
t
o
r
(
3
1

d
o
w
n
t
o

0
)

3
5
4

)
;

3
5
5

e
n
d

c
o
m
p
o
n
e
n
t
;

3
5
6

3
5
7

3
5
8

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
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3
5
9

-
-

3
6
0

-
-

V
I
O

c
o
r
e

c
o
m
p
o
n
e
n
t

d
e
c
l
a
r
a
t
i
o
n

3
6
1

-
-

3
6
2

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

3
6
3

c
o
m
p
o
n
e
n
t

v
i
o

3
6
4

p
o
r
t

3
6
5

(

3
6
6

c
o
n
t
r
o
l

:
i
n

s
t
d
_
l
o
g
i
c
_
v
e
c
t
o
r
(
3
5

d
o
w
n
t
o

0
)
;

3
6
7

a
s
y
n
c
_
o
u
t

:
o
u
t

s
t
d
_
l
o
g
i
c
_
v
e
c
t
o
r
(
7

d
o
w
n
t
o

0
)

3
6
8

)
;

3
6
9

e
n
d

c
o
m
p
o
n
e
n
t
;

3
7
0

3
7
1

c
o
m
p
o
n
e
n
t

B
U
F
G

3
7
2

p
o
r
t

(

3
7
3

O
:

o
u
t

S
T
D
_
U
L
O
G
I
C
;

3
7
4

I
:

i
n

S
T
D
_
U
L
O
G
I
C
)
;

3
7
5

e
n
d

c
o
m
p
o
n
e
n
t
;

3
7
6

3
7
7

c
o
m
p
o
n
e
n
t

I
B
U
F
G

3
7
8

p
o
r
t

(

3
7
9

O
:

o
u
t

S
T
D
_
U
L
O
G
I
C
;

3
8
0

I
:

i
n

S
T
D
_
U
L
O
G
I
C
)
;

3
8
1

e
n
d

c
o
m
p
o
n
e
n
t
;

3
8
2

3
8
3

3
8
4

3
8
5

-
-

3
8
6

-
-
S
I
G
N
A
L
S

3
8
7

-
-

3
8
8

3
8
9

-
-
C
l
o
c
k

s
i
g
n
a
l
s

3
9
0

-
-

S
I
G
N
A
L

c
l
k

:
b
i
t
_
t
;

3
9
1

S
I
G
N
A
L

c
l
k
_
d
i
v

:
b
i
t
_
t
;

3
9
2

S
I
G
N
A
L

c
l
k
_
1
2
_
5
M
H
Z

:
b
i
t
_
t
;

3
9
3

S
I
G
N
A
L

c
l
k
c
o
u
n
t

:
u
n
s
i
g
n
e
d
(
3
1

d
o
w
n
t
o

0
)

:
=

"
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
"
;

3
9
4
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3
9
5

3
9
6

S
I
G
N
A
L

r
e
s
e
t

:
b
i
t
_
t
;

3
9
7

S
I
G
N
A
L

r
e
s
e
t
_
i
n
v

:
b
i
t
_
t
;

3
9
8

S
I
G
N
A
L

p
i
c
_
i
n
t
s

:
s
t
d
_
l
o
g
i
c
_
v
e
c
t
o
r
(
1
9

d
o
w
n
t
o

0
)
;

3
9
9

S
I
G
N
A
L

c
l
m
o
d
e

:
s
t
d
_
l
o
g
i
c
_
v
e
c
t
o
r
(
1

d
o
w
n
t
o

0
)
;

4
0
0

4
0
1

4
0
2

-
-

M
a
s
t
e
r

0
I
n
t
e
r
f
a
c
e

4
0
3

S
I
G
N
A
L

m
0
_
d
a
t
_
i
,

m
0
_
d
a
t
_
o
,

m
0
_
a
d
r
_
o

:
w
o
r
d
_
t
;

4
0
4

S
I
G
N
A
L

m
0
_
s
e
l
_
o

:
s
t
d
_
l
o
g
i
c
_
v
e
c
t
o
r
(
3

d
o
w
n
t
o

0
)
;

4
0
5

S
I
G
N
A
L

m
0
_
w
e
_
o
,

m
0
_
c
y
c
_
o
,
m
0
_
s
t
b
_
o
,

m
0
_
a
c
k
_
i
,

m
0
_
e
r
r
_
i
,

m
0
_
r
t
y
_
i
,

m
0
_
c
a
b
_
o

:
b
i
t
_
t
;

4
0
6

4
0
7

-
-

M
a
s
t
e
r

1
I
n
t
e
r
f
a
c
e

4
0
8

S
I
G
N
A
L

m
1
_
d
a
t
_
i
,

m
1
_
d
a
t
_
o
,

m
1
_
a
d
r
_
o

:
w
o
r
d
_
t
;

4
0
9

S
I
G
N
A
L

m
1
_
s
e
l
_
o

:
s
t
d
_
l
o
g
i
c
_
v
e
c
t
o
r
(
3

d
o
w
n
t
o

0
)
;

4
1
0

S
I
G
N
A
L

m
1
_
w
e
_
o
,

m
1
_
c
y
c
_
o
,
m
1
_
s
t
b
_
o
,

m
1
_
a
c
k
_
i
,

m
1
_
e
r
r
_
i
,

m
1
_
r
t
y
_
i
,

m
1
_
c
a
b
_
o

:
b
i
t
_
t
;

4
1
1

4
1
2

-
-

M
a
s
t
e
r

2
I
n
t
e
r
f
a
c
e

4
1
3

S
I
G
N
A
L

m
2
_
d
a
t
_
i
,

m
2
_
d
a
t
_
o
,

m
2
_
a
d
r
_
o

:
w
o
r
d
_
t
;

4
1
4

S
I
G
N
A
L

m
2
_
s
e
l
_
o

:
s
t
d
_
l
o
g
i
c
_
v
e
c
t
o
r
(
3

d
o
w
n
t
o

0
)
;

4
1
5

S
I
G
N
A
L

m
2
_
w
e
_
o
,

m
2
_
c
y
c
_
o
,
m
2
_
s
t
b
_
o
,

m
2
_
a
c
k
_
i
,

m
2
_
e
r
r
_
i
,

m
2
_
r
t
y
_
i
,

m
2
_
c
a
b
_
o

:
b
i
t
_
t
;

4
1
6

4
1
7

-
-

M
a
s
t
e
r

3
I
n
t
e
r
f
a
c
e

4
1
8

S
I
G
N
A
L

m
3
_
d
a
t
_
i
,

m
3
_
d
a
t
_
o
,

m
3
_
a
d
r
_
o

:
w
o
r
d
_
t
;

4
1
9

S
I
G
N
A
L

m
3
_
s
e
l
_
o

:
s
t
d
_
l
o
g
i
c
_
v
e
c
t
o
r
(
3

d
o
w
n
t
o

0
)
;

4
2
0

S
I
G
N
A
L

m
3
_
w
e
_
o
,

m
3
_
c
y
c
_
o
,
m
3
_
s
t
b
_
o
,

m
3
_
a
c
k
_
i
,

m
3
_
e
r
r
_
i
,

m
3
_
r
t
y
_
i
,

m
3
_
c
a
b
_
o

:
b
i
t
_
t
;

4
2
1

4
2
2

-
-

M
a
s
t
e
r

4
I
n
t
e
r
f
a
c
e

4
2
3

S
I
G
N
A
L

m
4
_
d
a
t
_
i
,

m
4
_
d
a
t
_
o
,

m
4
_
a
d
r
_
o

:
w
o
r
d
_
t
;

4
2
4

S
I
G
N
A
L

m
4
_
s
e
l
_
o

:
s
t
d
_
l
o
g
i
c
_
v
e
c
t
o
r
(
3

d
o
w
n
t
o

0
)
;

4
2
5

S
I
G
N
A
L

m
4
_
w
e
_
o
,

m
4
_
c
y
c
_
o
,
m
4
_
s
t
b
_
o
,

m
4
_
a
c
k
_
i
,

m
4
_
e
r
r
_
i
,

m
4
_
r
t
y
_
i
,

m
4
_
c
a
b
_
o

:
b
i
t
_
t
;

4
2
6

4
2
7

-
-

M
a
s
t
e
r

5
I
n
t
e
r
f
a
c
e

4
2
8

S
I
G
N
A
L

m
5
_
d
a
t
_
i
,

m
5
_
d
a
t
_
o
,

m
5
_
a
d
r
_
o

:
w
o
r
d
_
t
;

4
2
9

S
I
G
N
A
L

m
5
_
s
e
l
_
o

:
s
t
d
_
l
o
g
i
c
_
v
e
c
t
o
r
(
3

d
o
w
n
t
o

0
)
;

4
3
0

S
I
G
N
A
L

m
5
_
w
e
_
o
,

m
5
_
c
y
c
_
o
,
m
5
_
s
t
b
_
o
,

m
5
_
a
c
k
_
i
,

m
5
_
e
r
r
_
i
,

m
5
_
r
t
y
_
i
,

m
5
_
c
a
b
_
o

:
b
i
t
_
t
;
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4
3
1

4
3
2

-
-

M
a
s
t
e
r

6
I
n
t
e
r
f
a
c
e

4
3
3

S
I
G
N
A
L

m
6
_
d
a
t
_
i
,

m
6
_
d
a
t
_
o
,

m
6
_
a
d
r
_
o

:
w
o
r
d
_
t
;

4
3
4

S
I
G
N
A
L

m
6
_
s
e
l
_
o

:
s
t
d
_
l
o
g
i
c
_
v
e
c
t
o
r
(
3

d
o
w
n
t
o

0
)
;

4
3
5

S
I
G
N
A
L

m
6
_
w
e
_
o
,

m
6
_
c
y
c
_
o
,
m
6
_
s
t
b
_
o
,

m
6
_
a
c
k
_
i
,

m
6
_
e
r
r
_
i
,

m
6
_
r
t
y
_
i
,

m
6
_
c
a
b
_
o

:
b
i
t
_
t
;

4
3
6

4
3
7

-
-

M
a
s
t
e
r

7
I
n
t
e
r
f
a
c
e

4
3
8

S
I
G
N
A
L

m
7
_
d
a
t
_
i
,

m
7
_
d
a
t
_
o
,

m
7
_
a
d
r
_
o

:
w
o
r
d
_
t
;

4
3
9

S
I
G
N
A
L

m
7
_
s
e
l
_
o

:
s
t
d
_
l
o
g
i
c
_
v
e
c
t
o
r
(
3

d
o
w
n
t
o

0
)
;

4
4
0

S
I
G
N
A
L

m
7
_
w
e
_
o
,

m
7
_
c
y
c
_
o
,
m
7
_
s
t
b
_
o
,

m
7
_
a
c
k
_
i
,

m
7
_
e
r
r
_
i
,

m
7
_
r
t
y
_
i
,

m
7
_
c
a
b
_
o

:
b
i
t
_
t
;

4
4
1

4
4
2

-
-

S
l
a
v
e
r

0
I
n
t
e
r
f
a
c
e

4
4
3

S
I
G
N
A
L

s
0
_
d
a
t
_
i
,

s
0
_
d
a
t
_
o
,

s
0
_
a
d
r
_
i

:
w
o
r
d
_
t
;

4
4
4

S
I
G
N
A
L

s
0
_
s
e
l
_
i

:
s
t
d
_
l
o
g
i
c
_
v
e
c
t
o
r
(
3

d
o
w
n
t
o

0
)
;

4
4
5

S
I
G
N
A
L

s
0
_
w
e
_
i
,

s
0
_
c
y
c
_
i
,
s
0
_
s
t
b
_
i
,

s
0
_
a
c
k
_
o
,

s
0
_
e
r
r
_
o
,

s
0
_
r
t
y
_
o
,

s
0
_
c
a
b
_
i

:
b
i
t
_
t
;

4
4
6

4
4
7

-
-

S
l
a
v
e
r

1
I
n
t
e
r
f
a
c
e

4
4
8

S
I
G
N
A
L

s
1
_
d
a
t
_
i
,

s
1
_
d
a
t
_
o
,

s
1
_
a
d
r
_
i

:
w
o
r
d
_
t
;

4
4
9

S
I
G
N
A
L

s
1
_
s
e
l
_
i

:
s
t
d
_
l
o
g
i
c
_
v
e
c
t
o
r
(
3

d
o
w
n
t
o

0
)
;

4
5
0

S
I
G
N
A
L

s
1
_
w
e
_
i
,

s
1
_
c
y
c
_
i
,
s
1
_
s
t
b
_
i
,

s
1
_
a
c
k
_
o
,

s
1
_
e
r
r
_
o
,

s
1
_
r
t
y
_
o
,

s
1
_
c
a
b
_
i

:
b
i
t
_
t
;

4
5
1

4
5
2

-
-

S
l
a
v
e
r

2
I
n
t
e
r
f
a
c
e

4
5
3

S
I
G
N
A
L

s
2
_
d
a
t
_
i
,

s
2
_
d
a
t
_
o
,

s
2
_
a
d
r
_
i

:
w
o
r
d
_
t
;

4
5
4

S
I
G
N
A
L

s
2
_
s
e
l
_
i

:
s
t
d
_
l
o
g
i
c
_
v
e
c
t
o
r
(
3

d
o
w
n
t
o

0
)
;

4
5
5

S
I
G
N
A
L

s
2
_
w
e
_
i
,

s
2
_
c
y
c
_
i
,
s
2
_
s
t
b
_
i
,

s
2
_
a
c
k
_
o
,

s
2
_
e
r
r
_
o
,

s
2
_
r
t
y
_
o
,

s
2
_
c
a
b
_
i

:
b
i
t
_
t
;

4
5
6

4
5
7

-
-

S
l
a
v
e
r

3
I
n
t
e
r
f
a
c
e

4
5
8

S
I
G
N
A
L

s
3
_
d
a
t
_
i
,

s
3
_
d
a
t
_
o
,

s
3
_
a
d
r
_
i

:
w
o
r
d
_
t
;

4
5
9

S
I
G
N
A
L

s
3
_
s
e
l
_
i

:
s
t
d
_
l
o
g
i
c
_
v
e
c
t
o
r
(
3

d
o
w
n
t
o

0
)
;

4
6
0

S
I
G
N
A
L

s
3
_
w
e
_
i
,

s
3
_
c
y
c
_
i
,
s
3
_
s
t
b
_
i
,

s
3
_
a
c
k
_
o
,

s
3
_
e
r
r
_
o
,

s
3
_
r
t
y
_
o
,

s
3
_
c
a
b
_
i

:
b
i
t
_
t
;

4
6
1

4
6
2

-
-

S
l
a
v
e
r

4
I
n
t
e
r
f
a
c
e

4
6
3

S
I
G
N
A
L

s
4
_
d
a
t
_
i
,

s
4
_
d
a
t
_
o
,

s
4
_
a
d
r
_
i

:
w
o
r
d
_
t
;

4
6
4

S
I
G
N
A
L

s
4
_
s
e
l
_
i

:
s
t
d
_
l
o
g
i
c
_
v
e
c
t
o
r
(
3

d
o
w
n
t
o

0
)
;

4
6
5

S
I
G
N
A
L

s
4
_
w
e
_
i
,

s
4
_
c
y
c
_
i
,
s
4
_
s
t
b
_
i
,

s
4
_
a
c
k
_
o
,

s
4
_
e
r
r
_
o
,

s
4
_
r
t
y
_
o
,

s
4
_
c
a
b
_
i

:
b
i
t
_
t
;

4
6
6
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4
6
7

-
-

S
l
a
v
e
r

5
I
n
t
e
r
f
a
c
e

4
6
8

S
I
G
N
A
L

s
5
_
d
a
t
_
i
,

s
5
_
d
a
t
_
o
,

s
5
_
a
d
r
_
i

:
w
o
r
d
_
t
;

4
6
9

S
I
G
N
A
L

s
5
_
s
e
l
_
i

:
s
t
d
_
l
o
g
i
c
_
v
e
c
t
o
r
(
3

d
o
w
n
t
o

0
)
;

4
7
0

S
I
G
N
A
L

s
5
_
w
e
_
i
,

s
5
_
c
y
c
_
i
,
s
5
_
s
t
b
_
i
,

s
5
_
a
c
k
_
o
,

s
5
_
e
r
r
_
o
,

s
5
_
r
t
y
_
o
,

s
5
_
c
a
b
_
i

:
b
i
t
_
t
;

4
7
1

4
7
2

-
-

S
l
a
v
e
r

6
I
n
t
e
r
f
a
c
e

4
7
3

S
I
G
N
A
L

s
6
_
d
a
t
_
i
,

s
6
_
d
a
t
_
o
,

s
6
_
a
d
r
_
i

:
w
o
r
d
_
t
;

4
7
4

S
I
G
N
A
L

s
6
_
s
e
l
_
i

:
s
t
d
_
l
o
g
i
c
_
v
e
c
t
o
r
(
3

d
o
w
n
t
o

0
)
;

4
7
5

S
I
G
N
A
L

s
6
_
w
e
_
i
,

s
6
_
c
y
c
_
i
,
s
6
_
s
t
b
_
i
,

s
6
_
a
c
k
_
o
,

s
6
_
e
r
r
_
o
,

s
6
_
r
t
y
_
o
,

s
6
_
c
a
b
_
i

:
b
i
t
_
t
;

4
7
6

4
7
7

-
-

S
l
a
v
e
r

7
I
n
t
e
r
f
a
c
e

4
7
8

S
I
G
N
A
L

s
7
_
d
a
t
_
i
,

s
7
_
d
a
t
_
o
,

s
7
_
a
d
r
_
i

:
w
o
r
d
_
t
;

4
7
9

S
I
G
N
A
L

s
7
_
s
e
l
_
i

:
s
t
d
_
l
o
g
i
c
_
v
e
c
t
o
r
(
3

d
o
w
n
t
o

0
)
;

4
8
0

S
I
G
N
A
L

s
7
_
w
e
_
i
,

s
7
_
c
y
c
_
i
,
s
7
_
s
t
b
_
i
,

s
7
_
a
c
k
_
o
,

s
7
_
e
r
r
_
o
,

s
7
_
r
t
y
_
o
,

s
7
_
c
a
b
_
i

:
b
i
t
_
t
;

4
8
1

4
8
2

-
-
a
c
k

s
i
g
n
a
l
s

4
8
3

-
-

S
I
G
N
A
L

a
c
k
0

:
b
i
t
_
t
;

4
8
4

-
-

S
I
G
N
A
L

a
c
k
1

:
b
i
t
_
t
;

4
8
5

-
-

S
I
G
N
A
L

a
c
k
2

:
b
i
t
_
t
;

4
8
6

-
-

S
I
G
N
A
L

a
c
k
3

:
b
i
t
_
t
;

4
8
7

-
-

S
I
G
N
A
L

a
c
k
4

:
b
i
t
_
t
;

4
8
8

-
-

S
I
G
N
A
L

a
c
k
5

:
b
i
t
_
t
;

4
8
9

-
-

S
I
G
N
A
L

a
c
k
6

:
b
i
t
_
t
;

4
9
0

-
-

S
I
G
N
A
L

a
c
k
7

:
b
i
t
_
t
;

4
9
1

4
9
2

4
9
3

4
9
4

-
-
Z
e
r
o

s
i
g
n
a
l
s

4
9
5

S
I
G
N
A
L

z
e
r
o

:
b
i
t
_
t
;

4
9
6

S
I
G
N
A
L

z
e
r
o
3
2

:
w
o
r
d
_
t
;

4
9
7

4
9
8

-
-
S
e
r
i
a
l

s
i
g
n
a
l

4
9
9

S
I
G
N
A
L

t
x
_
p
a
d

:
b
i
t
_
t
;

5
0
0

5
0
1

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

5
0
2

-
-
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5
0
3

-
-

I
L
A

c
o
r
e

s
i
g
n
a
l

d
e
c
l
a
r
a
t
i
o
n
s

5
0
4

-
-

5
0
5

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

5
0
6

s
i
g
n
a
l

c
o
n
t
r
o
l
0

:
s
t
d
_
l
o
g
i
c
_
v
e
c
t
o
r
(
3
5

d
o
w
n
t
o

0
)
;

5
0
7

s
i
g
n
a
l

c
l
k

:
s
t
d
_
l
o
g
i
c
;

5
0
8

s
i
g
n
a
l

d
a
t
a

:
s
t
d
_
l
o
g
i
c
_
v
e
c
t
o
r
(
9
7

d
o
w
n
t
o

0
)
;

5
0
9

s
i
g
n
a
l

t
r
i
g
0

:
s
t
d
_
l
o
g
i
c
_
v
e
c
t
o
r
(
3
1

d
o
w
n
t
o

0
)
;

5
1
0

5
1
1

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

5
1
2

-
-

5
1
3

-
-

V
I
O

c
o
r
e

s
i
g
n
a
l

d
e
c
l
a
r
a
t
i
o
n
s

5
1
4

-
-

5
1
5

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

5
1
6

s
i
g
n
a
l

c
o
n
t
r
o
l
1

:
s
t
d
_
l
o
g
i
c
_
v
e
c
t
o
r
(
3
5

d
o
w
n
t
o

0
)
;

5
1
7

s
i
g
n
a
l

a
s
y
n
c
_
o
u
t

:
s
t
d
_
l
o
g
i
c
_
v
e
c
t
o
r
(
7

d
o
w
n
t
o

0
)
;

5
1
8

5
1
9

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

5
2
0

-
-

5
2
1

-
-

I
C
O
N

c
o
r
e

s
i
g
n
a
l

d
e
c
l
a
r
a
t
i
o
n
s

5
2
2

-
-

5
2
3

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

5
2
4

-
-

s
i
g
n
a
l

c
o
n
t
r
o
l
0

:
s
t
d
_
l
o
g
i
c
_
v
e
c
t
o
r
(
3
5

d
o
w
n
t
o

0
)
;

5
2
5

-
-

s
i
g
n
a
l

c
o
n
t
r
o
l
1

:
s
t
d
_
l
o
g
i
c
_
v
e
c
t
o
r
(
3
5

d
o
w
n
t
o

0
)
;

5
2
6

5
2
7

5
2
8

b
e
g
i
n

5
2
9

C
l
o
c
k
_
b
u
f

:
B
U
F
G

5
3
0

p
o
r
t

m
a
p

(
O

=
>

c
l
k
_
1
2
_
5
M
H
Z
,

5
3
1

I
=
>

c
l
k
_
d
i
v
)
;

5
3
2

5
3
3

r
s
t
_
b
u
f
:

I
B
U
F
G

5
3
4

p
o
r
t

m
a
p

(
O

=
>

r
e
s
e
t
,

5
3
5

I
=
>

r
s
t
_
i
)
;

5
3
6

5
3
7

p
r
o
c
e
s
s
(
c
l
k
_
i
)

5
3
8

b
e
g
i
n
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5
3
9

i
f

c
l
k
_
i
’
e
v
e
n
t

a
n
d

c
l
k
_
i

=
’
1
’

t
h
e
n

5
4
0

c
l
k
c
o
u
n
t

<
=

c
l
k
c
o
u
n
t

+
1
;

5
4
1

e
n
d

i
f
;

5
4
2

e
n
d

p
r
o
c
e
s
s
;

5
4
3

5
4
4

c
l
k
_
d
i
v

<
=

c
o
n
v
_
s
t
d
_
l
o
g
i
c
_
v
e
c
t
o
r
(
c
l
k
c
o
u
n
t
,

3
)
(
2
)
;

5
4
5

r
u
n
n
i
n
g

<
=

c
o
n
v
_
s
t
d
_
l
o
g
i
c
_
v
e
c
t
o
r
(
c
l
k
c
o
u
n
t
,

2
4
)
(
2
3
)

a
n
d

r
e
s
e
t
;

5
4
6

5
4
7

z
e
r
o
3
2

<
=

"
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
"
;

5
4
8

z
e
r
o

<
=

’
0
’
;

5
4
9

p
i
c
_
i
n
t
s

<
=

"
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
"
;

5
5
0

c
l
m
o
d
e

<
=

"
0
0
"
;

-
-

S
a
m
e

c
l
o
c
k

f
o
r

W
I
S
H
B
O
N
E

a
n
d

C
P
U

5
5
1

5
5
2

r
e
s
e
t
_
i
n
v

<
=

n
o
t

r
e
s
e
t
;

5
5
3

5
5
4

5
5
5

C
P
U
0
:

o
r
1
2
0
0
_
t
o
p

5
5
6

P
O
R
T

M
A
P
(

5
5
7

c
l
k
_
i

=
>

c
l
k
_
1
2
_
5
M
H
Z
,

5
5
8

r
s
t
_
i

=
>

r
e
s
e
t
_
i
n
v
,

5
5
9

p
i
c
_
i
n
t
s
_
i

=
>

p
i
c
_
i
n
t
s
,

5
6
0

c
l
m
o
d
e
_
i

=
>

c
l
m
o
d
e
,

5
6
1

5
6
2

-
-

I
n
s
t
r
u
c
t
i
o
n

W
I
S
H
B
O
N
E

i
n
t
e
r
f
a
c
e

5
6
3

i
w
b
_
c
l
k
_
i

=
>

c
l
k
_
1
2
_
5
M
H
Z
,

5
6
4

i
w
b
_
r
s
t
_
i

=
>

r
e
s
e
t
_
i
n
v
,

5
6
5

i
w
b
_
a
c
k
_
i

=
>

m
0
_
a
c
k
_
i
,

5
6
6

i
w
b
_
e
r
r
_
i

=
>

m
0
_
e
r
r
_
i
,

5
6
7

i
w
b
_
r
t
y
_
i

=
>

m
0
_
r
t
y
_
i
,

5
6
8

i
w
b
_
d
a
t
_
i

=
>

m
0
_
d
a
t
_
i
,

5
6
9

i
w
b
_
c
y
c
_
o

=
>

m
0
_
c
y
c
_
o
,

5
7
0

i
w
b
_
a
d
r
_
o

=
>

m
0
_
a
d
r
_
o
,

5
7
1

i
w
b
_
s
t
b
_
o

=
>

m
0
_
s
t
b
_
o
,

5
7
2

i
w
b
_
w
e
_
o

=
>

m
0
_
w
e
_
o
,

5
7
3

i
w
b
_
s
e
l
_
o

=
>

m
0
_
s
e
l
_
o
,

5
7
4

i
w
b
_
d
a
t
_
o

=
>

m
0
_
d
a
t
_
o
,
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5
7
5

i
w
b
_
c
a
b
_
o

=
>

m
0
_
c
a
b
_
o
,

5
7
6

5
7
7

-
-

D
a
t
a

W
I
S
H
B
O
N
E

i
n
t
e
r
f
a
c
e

5
7
8

d
w
b
_
c
l
k
_
i

=
>

c
l
k
_
1
2
_
5
M
H
Z
,

5
7
9

d
w
b
_
r
s
t
_
i

=
>

r
e
s
e
t
_
i
n
v
,

5
8
0

d
w
b
_
a
c
k
_
i

=
>

m
1
_
a
c
k
_
i
,

5
8
1

d
w
b
_
e
r
r
_
i

=
>

m
1
_
e
r
r
_
i
,

5
8
2

d
w
b
_
r
t
y
_
i

=
>

m
1
_
r
t
y
_
i
,

5
8
3

d
w
b
_
d
a
t
_
i

=
>

m
1
_
d
a
t
_
i
,

5
8
4

d
w
b
_
c
y
c
_
o

=
>

m
1
_
c
y
c
_
o
,

5
8
5

d
w
b
_
a
d
r
_
o

=
>

m
1
_
a
d
r
_
o
,

5
8
6

d
w
b
_
s
t
b
_
o

=
>

m
1
_
s
t
b
_
o
,

5
8
7

d
w
b
_
w
e
_
o

=
>

m
1
_
w
e
_
o
,

5
8
8

d
w
b
_
s
e
l
_
o

=
>

m
1
_
s
e
l
_
o
,

5
8
9

d
w
b
_
d
a
t
_
o

=
>

m
1
_
d
a
t
_
o
,

5
9
0

d
w
b
_
c
a
b
_
o

=
>

m
1
_
c
a
b
_
o
,

5
9
1

5
9
2

-
-

D
e
b
u
g

i
n
t
e
r
f
a
c
e

5
9
3

d
b
g
_
s
t
a
l
l
_
i

=
>

z
e
r
o
,

5
9
4

d
b
g
_
e
w
t
_
i

=
>

z
e
r
o
,

5
9
5

d
b
g
_
l
s
s
_
o

=
>

o
p
e
n
,

5
9
6

d
b
g
_
i
s
_
o

=
>

o
p
e
n
,

5
9
7

d
b
g
_
w
p
_
o

=
>

o
p
e
n
,

5
9
8

d
b
g
_
b
p
_
o

=
>

o
p
e
n
,

5
9
9

d
b
g
_
s
t
b
_
i

=
>

z
e
r
o
,

6
0
0

d
b
g
_
w
e
_
i

=
>

z
e
r
o
,

6
0
1

d
b
g
_
a
d
r
_
i

=
>

z
e
r
o
3
2
,

6
0
2

d
b
g
_
d
a
t
_
i

=
>

z
e
r
o
3
2
,

6
0
3

d
b
g
_
d
a
t
_
o

=
>

o
p
e
n
,

6
0
4

d
b
g
_
a
c
k
_
o

=
>

o
p
e
n
,

6
0
5

6
0
6

-
-

P
o
w
e
r

M
a
n
a
g
e
m
e
n
t

i
n
t
e
r
f
a
c
e

6
0
7

p
m
_
c
p
u
s
t
a
l
l
_
i

=
>

z
e
r
o
,

6
0
8

p
m
_
c
l
k
s
d
_
o

=
>

o
p
e
n
,

6
0
9

p
m
_
d
c
_
g
a
t
e
_
o

=
>

o
p
e
n
,

6
1
0

p
m
_
i
c
_
g
a
t
e
_
o

=
>

o
p
e
n
,
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6
1
1

p
m
_
d
m
m
u
_
g
a
t
e
_
o

=
>

o
p
e
n
,

6
1
2

p
m
_
i
m
m
u
_
g
a
t
e
_
o

=
>

o
p
e
n
,

6
1
3

p
m
_
t
t
_
g
a
t
e
_
o

=
>

o
p
e
n
,

6
1
4

p
m
_
c
p
u
_
g
a
t
e
_
o

=
>

o
p
e
n
,

6
1
5

p
m
_
w
a
k
e
u
p
_
o

=
>

o
p
e
n
,

6
1
6

p
m
_
l
v
o
l
t
_
o

=
>

o
p
e
n

6
1
7

)
;

6
1
8

6
1
9

C
P
U
1
:

o
r
1
2
0
0
_
t
o
p

6
2
0

P
O
R
T

M
A
P
(

6
2
1

c
l
k
_
i

=
>

c
l
k
_
1
2
_
5
M
H
Z
,

6
2
2

r
s
t
_
i

=
>

r
e
s
e
t
_
i
n
v
,

6
2
3

p
i
c
_
i
n
t
s
_
i

=
>

p
i
c
_
i
n
t
s
,

6
2
4

c
l
m
o
d
e
_
i

=
>

c
l
m
o
d
e
,

6
2
5

6
2
6

-
-

I
n
s
t
r
u
c
t
i
o
n

W
I
S
H
B
O
N
E

i
n
t
e
r
f
a
c
e

6
2
7

i
w
b
_
c
l
k
_
i

=
>

c
l
k
_
1
2
_
5
M
H
Z
,

6
2
8

i
w
b
_
r
s
t
_
i

=
>

r
e
s
e
t
_
i
n
v
,

6
2
9

i
w
b
_
a
c
k
_
i

=
>

m
2
_
a
c
k
_
i
,

6
3
0

i
w
b
_
e
r
r
_
i

=
>

m
2
_
e
r
r
_
i
,

6
3
1

i
w
b
_
r
t
y
_
i

=
>

m
2
_
r
t
y
_
i
,

6
3
2

i
w
b
_
d
a
t
_
i

=
>

m
2
_
d
a
t
_
i
,

6
3
3

i
w
b
_
c
y
c
_
o

=
>

m
2
_
c
y
c
_
o
,

6
3
4

i
w
b
_
a
d
r
_
o

=
>

m
2
_
a
d
r
_
o
,

6
3
5

i
w
b
_
s
t
b
_
o

=
>

m
2
_
s
t
b
_
o
,

6
3
6

i
w
b
_
w
e
_
o

=
>

m
2
_
w
e
_
o
,

6
3
7

i
w
b
_
s
e
l
_
o

=
>

m
2
_
s
e
l
_
o
,

6
3
8

i
w
b
_
d
a
t
_
o

=
>

m
2
_
d
a
t
_
o
,

6
3
9

i
w
b
_
c
a
b
_
o

=
>

m
2
_
c
a
b
_
o
,

6
4
0

6
4
1

-
-

D
a
t
a

W
I
S
H
B
O
N
E

i
n
t
e
r
f
a
c
e

6
4
2

d
w
b
_
c
l
k
_
i

=
>

c
l
k
_
1
2
_
5
M
H
Z
,

6
4
3

d
w
b
_
r
s
t
_
i

=
>

r
e
s
e
t
_
i
n
v
,

6
4
4

d
w
b
_
a
c
k
_
i

=
>

m
3
_
a
c
k
_
i
,

6
4
5

d
w
b
_
e
r
r
_
i

=
>

m
3
_
e
r
r
_
i
,

6
4
6

d
w
b
_
r
t
y
_
i

=
>

m
3
_
r
t
y
_
i
,
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6
4
7

d
w
b
_
d
a
t
_
i

=
>

m
3
_
d
a
t
_
i
,

6
4
8

d
w
b
_
c
y
c
_
o

=
>

m
3
_
c
y
c
_
o
,

6
4
9

d
w
b
_
a
d
r
_
o

=
>

m
3
_
a
d
r
_
o
,

6
5
0

d
w
b
_
s
t
b
_
o

=
>

m
3
_
s
t
b
_
o
,

6
5
1

d
w
b
_
w
e
_
o

=
>

m
3
_
w
e
_
o
,

6
5
2

d
w
b
_
s
e
l
_
o

=
>

m
3
_
s
e
l
_
o
,

6
5
3

d
w
b
_
d
a
t
_
o

=
>

m
3
_
d
a
t
_
o
,

6
5
4

d
w
b
_
c
a
b
_
o

=
>

m
3
_
c
a
b
_
o
,

6
5
5

6
5
6

-
-

D
e
b
u
g

i
n
t
e
r
f
a
c
e

6
5
7

d
b
g
_
s
t
a
l
l
_
i

=
>

z
e
r
o
,

6
5
8

d
b
g
_
e
w
t
_
i

=
>

z
e
r
o
,

6
5
9

d
b
g
_
l
s
s
_
o

=
>

o
p
e
n
,

6
6
0

d
b
g
_
i
s
_
o

=
>

o
p
e
n
,

6
6
1

d
b
g
_
w
p
_
o

=
>

o
p
e
n
,

6
6
2

d
b
g
_
b
p
_
o

=
>

o
p
e
n
,

6
6
3

d
b
g
_
s
t
b
_
i

=
>

z
e
r
o
,

6
6
4

d
b
g
_
w
e
_
i

=
>

z
e
r
o
,

6
6
5

d
b
g
_
a
d
r
_
i

=
>

z
e
r
o
3
2
,

6
6
6

d
b
g
_
d
a
t
_
i

=
>

z
e
r
o
3
2
,

6
6
7

d
b
g
_
d
a
t
_
o

=
>

o
p
e
n
,

6
6
8

d
b
g
_
a
c
k
_
o

=
>

o
p
e
n
,

6
6
9

6
7
0

-
-

P
o
w
e
r

M
a
n
a
g
e
m
e
n
t

i
n
t
e
r
f
a
c
e

6
7
1

p
m
_
c
p
u
s
t
a
l
l
_
i

=
>

z
e
r
o
,

6
7
2

p
m
_
c
l
k
s
d
_
o

=
>

o
p
e
n
,

6
7
3

p
m
_
d
c
_
g
a
t
e
_
o

=
>

o
p
e
n
,

6
7
4

p
m
_
i
c
_
g
a
t
e
_
o

=
>

o
p
e
n
,

6
7
5

p
m
_
d
m
m
u
_
g
a
t
e
_
o

=
>

o
p
e
n
,

6
7
6

p
m
_
i
m
m
u
_
g
a
t
e
_
o

=
>

o
p
e
n
,

6
7
7

p
m
_
t
t
_
g
a
t
e
_
o

=
>

o
p
e
n
,

6
7
8

p
m
_
c
p
u
_
g
a
t
e
_
o

=
>

o
p
e
n
,

6
7
9

p
m
_
w
a
k
e
u
p
_
o

=
>

o
p
e
n
,

6
8
0

p
m
_
l
v
o
l
t
_
o

=
>

o
p
e
n

6
8
1

)
;

6
8
2
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6
8
3

C
P
U
2
:

o
r
1
2
0
0
_
t
o
p

6
8
4

P
O
R
T

M
A
P
(

6
8
5

c
l
k
_
i

=
>

c
l
k
_
1
2
_
5
M
H
Z
,

6
8
6

r
s
t
_
i

=
>

r
e
s
e
t
_
i
n
v
,

6
8
7

p
i
c
_
i
n
t
s
_
i

=
>

p
i
c
_
i
n
t
s
,

6
8
8

c
l
m
o
d
e
_
i

=
>

c
l
m
o
d
e
,

6
8
9

6
9
0

-
-

I
n
s
t
r
u
c
t
i
o
n

W
I
S
H
B
O
N
E

i
n
t
e
r
f
a
c
e

6
9
1

i
w
b
_
c
l
k
_
i

=
>

c
l
k
_
1
2
_
5
M
H
Z
,

6
9
2

i
w
b
_
r
s
t
_
i

=
>

r
e
s
e
t
_
i
n
v
,

6
9
3

i
w
b
_
a
c
k
_
i

=
>

m
4
_
a
c
k
_
i
,

6
9
4

i
w
b
_
e
r
r
_
i

=
>

m
4
_
e
r
r
_
i
,

6
9
5

i
w
b
_
r
t
y
_
i

=
>

m
4
_
r
t
y
_
i
,

6
9
6

i
w
b
_
d
a
t
_
i

=
>

m
4
_
d
a
t
_
i
,

6
9
7

i
w
b
_
c
y
c
_
o

=
>

m
4
_
c
y
c
_
o
,

6
9
8

i
w
b
_
a
d
r
_
o

=
>

m
4
_
a
d
r
_
o
,

6
9
9

i
w
b
_
s
t
b
_
o

=
>

m
4
_
s
t
b
_
o
,

7
0
0

i
w
b
_
w
e
_
o

=
>

m
4
_
w
e
_
o
,

7
0
1

i
w
b
_
s
e
l
_
o

=
>

m
4
_
s
e
l
_
o
,

7
0
2

i
w
b
_
d
a
t
_
o

=
>

m
4
_
d
a
t
_
o
,

7
0
3

i
w
b
_
c
a
b
_
o

=
>

m
4
_
c
a
b
_
o
,

7
0
4

7
0
5

-
-

D
a
t
a

W
I
S
H
B
O
N
E

i
n
t
e
r
f
a
c
e

7
0
6

d
w
b
_
c
l
k
_
i

=
>

c
l
k
_
1
2
_
5
M
H
Z
,

7
0
7

d
w
b
_
r
s
t
_
i

=
>

r
e
s
e
t
_
i
n
v
,

7
0
8

d
w
b
_
a
c
k
_
i

=
>

m
5
_
a
c
k
_
i
,

7
0
9

d
w
b
_
e
r
r
_
i

=
>

m
5
_
e
r
r
_
i
,

7
1
0

d
w
b
_
r
t
y
_
i

=
>

m
5
_
r
t
y
_
i
,

7
1
1

d
w
b
_
d
a
t
_
i

=
>

m
5
_
d
a
t
_
i
,

7
1
2

d
w
b
_
c
y
c
_
o

=
>

m
5
_
c
y
c
_
o
,

7
1
3

d
w
b
_
a
d
r
_
o

=
>

m
5
_
a
d
r
_
o
,

7
1
4

d
w
b
_
s
t
b
_
o

=
>

m
5
_
s
t
b
_
o
,

7
1
5

d
w
b
_
w
e
_
o

=
>

m
5
_
w
e
_
o
,

7
1
6

d
w
b
_
s
e
l
_
o

=
>

m
5
_
s
e
l
_
o
,

7
1
7

d
w
b
_
d
a
t
_
o

=
>

m
5
_
d
a
t
_
o
,

7
1
8

d
w
b
_
c
a
b
_
o

=
>

m
5
_
c
a
b
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o
,
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7
1
9

7
2
0

-
-

D
e
b
u
g

i
n
t
e
r
f
a
c
e

7
2
1

d
b
g
_
s
t
a
l
l
_
i

=
>

z
e
r
o
,

7
2
2

d
b
g
_
e
w
t
_
i

=
>

z
e
r
o
,

7
2
3

d
b
g
_
l
s
s
_
o

=
>

o
p
e
n
,

7
2
4

d
b
g
_
i
s
_
o

=
>

o
p
e
n
,

7
2
5

d
b
g
_
w
p
_
o

=
>

o
p
e
n
,

7
2
6

d
b
g
_
b
p
_
o

=
>

o
p
e
n
,

7
2
7

d
b
g
_
s
t
b
_
i

=
>

z
e
r
o
,

7
2
8

d
b
g
_
w
e
_
i

=
>

z
e
r
o
,

7
2
9

d
b
g
_
a
d
r
_
i

=
>

z
e
r
o
3
2
,

7
3
0

d
b
g
_
d
a
t
_
i

=
>

z
e
r
o
3
2
,

7
3
1

d
b
g
_
d
a
t
_
o

=
>

o
p
e
n
,

7
3
2

d
b
g
_
a
c
k
_
o

=
>

o
p
e
n
,

7
3
3

7
3
4

-
-

P
o
w
e
r

M
a
n
a
g
e
m
e
n
t

i
n
t
e
r
f
a
c
e

7
3
5

p
m
_
c
p
u
s
t
a
l
l
_
i

=
>

z
e
r
o
,

7
3
6

p
m
_
c
l
k
s
d
_
o

=
>

o
p
e
n
,

7
3
7

p
m
_
d
c
_
g
a
t
e
_
o

=
>

o
p
e
n
,

7
3
8

p
m
_
i
c
_
g
a
t
e
_
o

=
>

o
p
e
n
,

7
3
9

p
m
_
d
m
m
u
_
g
a
t
e
_
o

=
>

o
p
e
n
,

7
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0

p
m
_
i
m
m
u
_
g
a
t
e
_
o

=
>

o
p
e
n
,

7
4
1

p
m
_
t
t
_
g
a
t
e
_
o

=
>

o
p
e
n
,

7
4
2

p
m
_
c
p
u
_
g
a
t
e
_
o

=
>

o
p
e
n
,

7
4
3

p
m
_
w
a
k
e
u
p
_
o

=
>

o
p
e
n
,

7
4
4

p
m
_
l
v
o
l
t
_
o

=
>

o
p
e
n

7
4
5

)
;

7
4
6

7
4
7

-
-
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P
U
3
:

o
r
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2
0
0
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t
o
p

7
4
8

-
-

P
O
R
T

M
A
P
(

7
4
9

-
-

c
l
k
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i

=
>

c
l
k
_
1
2
_
5
M
H
Z
,
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5
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-
-

r
s
t
_
i

=
>

r
e
s
e
t
_
i
n
v
,

7
5
1

-
-

p
i
c
_
i
n
t
s
_
i

=
>

p
i
c
_
i
n
t
s
,

7
5
2

-
-

c
l
m
o
d
e
_
i

=
>

c
l
m
o
d
e
,

7
5
3

-
-

7
5
4

-
-

-
-

I
n
s
t
r
u
c
t
i
o
n

W
I
S
H
B
O
N
E

i
n
t
e
r
f
a
c
e
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7
5
5

-
-

i
w
b
_
c
l
k
_
i

=
>

c
l
k
_
1
2
_
5
M
H
Z
,

7
5
6

-
-

i
w
b
_
r
s
t
_
i

=
>

r
e
s
e
t
_
i
n
v
,

7
5
7

-
-

i
w
b
_
a
c
k
_
i

=
>

m
6
_
a
c
k
_
i
,

7
5
8

-
-

i
w
b
_
e
r
r
_
i

=
>

m
6
_
e
r
r
_
i
,

7
5
9

-
-

i
w
b
_
r
t
y
_
i

=
>

m
6
_
r
t
y
_
i
,

7
6
0

-
-

i
w
b
_
d
a
t
_
i

=
>

m
6
_
d
a
t
_
i
,

7
6
1

-
-

i
w
b
_
c
y
c
_
o

=
>

m
6
_
c
y
c
_
o
,

7
6
2

-
-

i
w
b
_
a
d
r
_
o

=
>

m
6
_
a
d
r
_
o
,

7
6
3

-
-

i
w
b
_
s
t
b
_
o

=
>

m
6
_
s
t
b
_
o
,

7
6
4

-
-

i
w
b
_
w
e
_
o

=
>

m
6
_
w
e
_
o
,

7
6
5

-
-

i
w
b
_
s
e
l
_
o

=
>

m
6
_
s
e
l
_
o
,

7
6
6

-
-

i
w
b
_
d
a
t
_
o

=
>

m
6
_
d
a
t
_
o
,

7
6
7

-
-

i
w
b
_
c
a
b
_
o

=
>

m
6
_
c
a
b
_
o
,

7
6
8

-
-

7
6
9

-
-

-
-

D
a
t
a

W
I
S
H
B
O
N
E

i
n
t
e
r
f
a
c
e

7
7
0

-
-

d
w
b
_
c
l
k
_
i

=
>

c
l
k
_
1
2
_
5
M
H
Z
,

7
7
1

-
-

d
w
b
_
r
s
t
_
i

=
>

r
e
s
e
t
_
i
n
v
,

7
7
2

-
-

d
w
b
_
a
c
k
_
i

=
>

m
7
_
a
c
k
_
i
,

7
7
3

-
-

d
w
b
_
e
r
r
_
i

=
>

m
7
_
e
r
r
_
i
,

7
7
4

-
-

d
w
b
_
r
t
y
_
i

=
>

m
7
_
r
t
y
_
i
,

7
7
5

-
-

d
w
b
_
d
a
t
_
i

=
>

m
7
_
d
a
t
_
i
,

7
7
6

-
-

d
w
b
_
c
y
c
_
o

=
>

m
7
_
c
y
c
_
o
,

7
7
7

-
-

d
w
b
_
a
d
r
_
o

=
>

m
7
_
a
d
r
_
o
,

7
7
8

-
-

d
w
b
_
s
t
b
_
o

=
>

m
7
_
s
t
b
_
o
,

7
7
9

-
-

d
w
b
_
w
e
_
o

=
>

m
7
_
w
e
_
o
,

7
8
0

-
-

d
w
b
_
s
e
l
_
o

=
>

m
7
_
s
e
l
_
o
,

7
8
1

-
-

d
w
b
_
d
a
t
_
o

=
>

m
7
_
d
a
t
_
o
,

7
8
2

-
-

d
w
b
_
c
a
b
_
o

=
>

m
7
_
c
a
b
_
o
,

7
8
3

-
-

7
8
4

-
-

-
-

D
e
b
u
g

i
n
t
e
r
f
a
c
e

7
8
5

-
-

d
b
g
_
s
t
a
l
l
_
i

=
>

z
e
r
o
,

7
8
6

-
-

d
b
g
_
e
w
t
_
i

=
>

z
e
r
o
,

7
8
7

-
-

d
b
g
_
l
s
s
_
o

=
>

o
p
e
n
,

7
8
8

-
-

d
b
g
_
i
s
_
o

=
>

o
p
e
n
,

7
8
9

-
-

d
b
g
_
w
p
_
o

=
>

o
p
e
n
,

7
9
0

-
-

d
b
g
_
b
p
_
o

=
>

o
p
e
n
,
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7
9
1

-
-

d
b
g
_
s
t
b
_
i

=
>

z
e
r
o
,

7
9
2

-
-

d
b
g
_
w
e
_
i

=
>

z
e
r
o
,

7
9
3

-
-

d
b
g
_
a
d
r
_
i

=
>

z
e
r
o
3
2
,

7
9
4

-
-

d
b
g
_
d
a
t
_
i

=
>

z
e
r
o
3
2
,

7
9
5

-
-

d
b
g
_
d
a
t
_
o

=
>

o
p
e
n
,

7
9
6

-
-

d
b
g
_
a
c
k
_
o

=
>

o
p
e
n
,

7
9
7

-
-

7
9
8

-
-

-
-

P
o
w
e
r

M
a
n
a
g
e
m
e
n
t

i
n
t
e
r
f
a
c
e

7
9
9

-
-

p
m
_
c
p
u
s
t
a
l
l
_
i

=
>

z
e
r
o
,

8
0
0

-
-

p
m
_
c
l
k
s
d
_
o

=
>

o
p
e
n
,

8
0
1

-
-

p
m
_
d
c
_
g
a
t
e
_
o

=
>

o
p
e
n
,

8
0
2

-
-

p
m
_
i
c
_
g
a
t
e
_
o

=
>

o
p
e
n
,

8
0
3

-
-

p
m
_
d
m
m
u
_
g
a
t
e
_
o

=
>

o
p
e
n
,

8
0
4

-
-

p
m
_
i
m
m
u
_
g
a
t
e
_
o

=
>

o
p
e
n
,

8
0
5

-
-

p
m
_
t
t
_
g
a
t
e
_
o

=
>

o
p
e
n
,

8
0
6

-
-

p
m
_
c
p
u
_
g
a
t
e
_
o

=
>

o
p
e
n
,

8
0
7

-
-

p
m
_
w
a
k
e
u
p
_
o

=
>

o
p
e
n
,

8
0
8

-
-

p
m
_
l
v
o
l
t
_
o

=
>

o
p
e
n

8
0
9

-
-

)
;

8
1
0

8
1
1

i
m
e
m
:

c
o
r
e
_
m
e
m

8
1
2

p
o
r
t

m
a
p

(

8
1
3

-
-
I
/
O

p
o
r
t
s

8
1
4

w
b
_
c
l
k
_
i

=
>

c
l
k
_
1
2
_
5
M
H
Z
,

8
1
5

w
b
_
r
s
t
_
i

=
>

r
e
s
e
t
,

8
1
6

8
1
7

-
-
W
B

s
l
a
v
e

i
/
f

8
1
8

w
b
_
d
a
t
a
_
i

=
>

s
0
_
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a
t
_
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,
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1
9

w
b
_
d
a
t
a
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o

=
>

s
0
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a
t
_
o
,

8
2
0

w
b
_
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d
r
_
i

=
>

s
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_
a
d
r
_
i
,

8
2
1

w
b
_
s
e
l
_
i

=
>

s
0
_
s
e
l
_
i
,

8
2
2

w
b
_
w
e
_
i

=
>

s
0
_
w
e
_
i
,

8
2
3

w
b
_
c
y
c
_
i

=
>

s
0
_
c
y
c
_
i
,
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2
4

w
b
_
s
t
b
_
i

=
>

s
0
_
s
t
b
_
i
,
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2
5

w
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0
1
2

s
0
w
b
_
a
c
k
_
i

=
>

s
0
_
a
c
k
_
o
,

1
0
1
3

s
0
w
b
_
e
r
r
_
i

=
>

s
0
_
e
r
r
_
o
,

1
0
1
4

s
0
w
b
_
r
t
y
_
i

=
>

s
0
_
r
t
y
_
o
,

1
0
1
5

1
0
1
6

-
-
S
l
a
v
e

1

1
0
1
7

s
1
w
b
_
d
a
t
_
i

=
>

s
1
_
d
a
t
_
o
,

1
0
1
8

s
1
w
b
_
d
a
t
_
o

=
>

s
1
_
d
a
t
_
i
,

1
0
1
9

s
1
w
b
_
a
d
r
_
o

=
>

s
1
_
a
d
r
_
i
,

1
0
2
0

s
1
w
b
_
s
e
l
_
o

=
>

s
1
_
s
e
l
_
i
,

1
0
2
1

s
1
w
b
_
w
e
_
o

=
>

s
1
_
w
e
_
i
,

1
0
2
2

s
1
w
b
_
c
y
c
_
o

=
>

s
1
_
c
y
c
_
i
,

1
0
2
3

s
1
w
b
_
s
t
b
_
o

=
>

s
1
_
s
t
b
_
i
,

1
0
2
4

s
1
w
b
_
a
c
k
_
i

=
>

s
1
_
a
c
k
_
o
,

1
0
2
5

s
1
w
b
_
e
r
r
_
i

=
>

s
1
_
e
r
r
_
o
,

1
0
2
6

s
1
w
b
_
r
t
y
_
i

=
>

s
1
_
r
t
y
_
o
,

1
0
2
7

1
0
2
8

-
-
S
l
a
v
e

2

1
0
2
9

s
2
w
b
_
d
a
t
_
i

=
>

s
2
_
d
a
t
_
o
,

1
0
3
0

s
2
w
b
_
d
a
t
_
o

=
>

s
2
_
d
a
t
_
i
,

1
0
3
1

s
2
w
b
_
a
d
r
_
o

=
>

s
2
_
a
d
r
_
i
,

1
0
3
2

s
2
w
b
_
s
e
l
_
o

=
>

s
2
_
s
e
l
_
i
,

1
0
3
3

s
2
w
b
_
w
e
_
o

=
>

s
2
_
w
e
_
i
,

1
0
3
4

s
2
w
b
_
c
y
c
_
o

=
>

s
2
_
c
y
c
_
i
,

1
0
3
5

s
2
w
b
_
s
t
b
_
o

=
>

s
2
_
s
t
b
_
i
,

1
0
3
6

s
2
w
b
_
a
c
k
_
i

=
>

s
2
_
a
c
k
_
o
,

1
0
3
7

s
2
w
b
_
e
r
r
_
i

=
>

s
2
_
e
r
r
_
o
,

1
0
3
8

s
2
w
b
_
r
t
y
_
i

=
>

s
2
_
r
t
y
_
o
,

1
0
3
9

1
0
4
0

-
-
S
l
a
v
e

3

1
0
4
1

s
3
w
b
_
d
a
t
_
i

=
>

s
3
_
d
a
t
_
o
,

1
0
4
2

s
3
w
b
_
d
a
t
_
o

=
>

s
3
_
d
a
t
_
i
,
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1
0
4
3

s
3
w
b
_
a
d
r
_
o

=
>

s
3
_
a
d
r
_
i
,

1
0
4
4

s
3
w
b
_
s
e
l
_
o

=
>

s
3
_
s
e
l
_
i
,

1
0
4
5

s
3
w
b
_
w
e
_
o

=
>

s
3
_
w
e
_
i
,

1
0
4
6

s
3
w
b
_
c
y
c
_
o

=
>

s
3
_
c
y
c
_
i
,

1
0
4
7

s
3
w
b
_
s
t
b
_
o

=
>

s
3
_
s
t
b
_
i
,

1
0
4
8

s
3
w
b
_
a
c
k
_
i

=
>

s
3
_
a
c
k
_
o
,

1
0
4
9

s
3
w
b
_
e
r
r
_
i

=
>

s
3
_
e
r
r
_
o
,

1
0
5
0

s
3
w
b
_
r
t
y
_
i

=
>

s
3
_
r
t
y
_
o

1
0
5
1

1
0
5
2

)
;

1
0
5
3

1
0
5
4

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

1
0
5
5

-
-

1
0
5
6

-
-

I
C
O
N

c
o
r
e

i
n
s
t
a
n
c
e

1
0
5
7

-
-

1
0
5
8

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

1
0
5
9

i
_
i
c
o
n

:
i
c
o
n

1
0
6
0

p
o
r
t

m
a
p

1
0
6
1

(

1
0
6
2

c
o
n
t
r
o
l
0

=
>

c
o
n
t
r
o
l
0
,

1
0
6
3

c
o
n
t
r
o
l
1

=
>

c
o
n
t
r
o
l
1

1
0
6
4

)
;

1
0
6
5

1
0
6
6

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

1
0
6
7

-
-

1
0
6
8

-
-

I
L
A

c
o
r
e

i
n
s
t
a
n
c
e

1
0
6
9

-
-

1
0
7
0

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

1
0
7
1

i
_
i
l
a

:
i
l
a

1
0
7
2

p
o
r
t

m
a
p

1
0
7
3

(

1
0
7
4

c
o
n
t
r
o
l

=
>

c
o
n
t
r
o
l
0
,

1
0
7
5

c
l
k

=
>

c
l
k
_
1
2
_
5
M
H
Z
,

1
0
7
6

d
a
t
a

=
>

d
a
t
a
,

1
0
7
7

t
r
i
g
0

=
>

m
0
_
a
d
r
_
o

1
0
7
8

)
;
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1
0
7
9

1
0
8
0

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

1
0
8
1

-
-

1
0
8
2

-
-

V
I
O

c
o
r
e

i
n
s
t
a
n
c
e

1
0
8
3

-
-

1
0
8
4

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

1
0
8
5

i
_
v
i
o

:
v
i
o

1
0
8
6

p
o
r
t

m
a
p

1
0
8
7

(

1
0
8
8

c
o
n
t
r
o
l

=
>

c
o
n
t
r
o
l
1
,

1
0
8
9

a
s
y
n
c
_
o
u
t

=
>

a
s
y
n
c
_
o
u
t

1
0
9
0

)
;

1
0
9
1

1
0
9
2

-
-
S
e
t

u
n
c
o
n
e
c
t
e
d

c
y
c

s
i
g
n
a
l
s

1
0
9
3

-
-

m
0
_
c
y
c
_
o

<
=

’
0
’
;

1
0
9
4

-
-

m
1
_
c
y
c
_
o

<
=

’
0
’
;

1
0
9
5

-
-

m
2
_
c
y
c
_
o

<
=

’
0
’
;

1
0
9
6

-
-

m
3
_
c
y
c
_
o

<
=

’
0
’
;

1
0
9
7

-
-

m
4
_
c
y
c
_
o

<
=

’
0
’
;

1
0
9
8

-
-

m
5
_
c
y
c
_
o

<
=

’
0
’
;

1
0
9
9

-
-

m
6
_
c
y
c
_
o

<
=

’
0
’
;

1
1
0
0

-
-

m
7
_
c
y
c
_
o

<
=

’
0
’
;

1
1
0
1

1
1
0
2

-
-
S
e
t

u
n
c
o
n
e
c
t
e
d

e
r
r

s
i
g
n
a
l
s

1
1
0
3

m
0
_
e
r
r
_
i

<
=

’
0
’
;

1
1
0
4

m
1
_
e
r
r
_
i

<
=

’
0
’
;

1
1
0
5

m
2
_
e
r
r
_
i

<
=

’
0
’
;

1
1
0
6

m
3
_
e
r
r
_
i

<
=

’
0
’
;

1
1
0
7

m
4
_
e
r
r
_
i

<
=

’
0
’
;

1
1
0
8

m
5
_
e
r
r
_
i

<
=

’
0
’
;

1
1
0
9

m
6
_
e
r
r
_
i

<
=

’
0
’
;

1
1
1
0

m
7
_
e
r
r
_
i

<
=

’
0
’
;

1
1
1
1

1
1
1
2

-
-
S
e
t

u
n
c
o
n
e
c
t
e
d

r
t
y

s
i
g
n
a
l
s

1
1
1
3

m
0
_
r
t
y
_
i

<
=

’
0
’
;

1
1
1
4

m
1
_
r
t
y
_
i

<
=

’
0
’
;
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1
1
1
5

m
2
_
r
t
y
_
i

<
=

’
0
’
;

1
1
1
6

m
3
_
r
t
y
_
i

<
=

’
0
’
;

1
1
1
7

m
4
_
r
t
y
_
i

<
=

’
0
’
;

1
1
1
8

m
5
_
r
t
y
_
i

<
=

’
0
’
;

1
1
1
9

m
6
_
r
t
y
_
i

<
=

’
0
’
;

1
1
2
0

m
7
_
r
t
y
_
i

<
=

’
0
’
;

1
1
2
1

s
0
_
r
t
y
_
o

<
=

’
0
’
;

1
1
2
2

s
1
_
r
t
y
_
o

<
=

’
0
’
;

1
1
2
3

s
2
_
r
t
y
_
o

<
=

’
0
’
;

1
1
2
4

s
3
_
r
t
y
_
o

<
=

’
0
’
;

1
1
2
5

1
1
2
6

1
1
2
7

1
1
2
8

d
a
t
a

<
=

"
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
"

&
m
1
_
a
d
r
_
o

&
m
1
_
d
a
t
_
o

&
m
1
_
a
c
k
_
i

&
m
1
_
s
t
b
_
o

&
t
x
_
p
a
d

&
r
x

;

1
1
2
9

t
x

<
=

t
x
_
p
a
d
;

1
1
3
0

1
1
3
1

e
n
d

s
t
r
u
c
;
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A

.6
S

tr
e
e

a
rc

it
e
ch

tu
re

A
.6

.1
n
o
c

st
re

e
.v

h
d

1
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

2
-
-

3
-
-

T
a
b
l
e

f
o
r

s
t
r
e
e

N
O
C

4
-
-

E
d
i
t
o
r
:

N
i
k
o
l
a
j

T
ø
r
r
i
n
g

-
s
0
4
2
5
0
5

5
-
-

V
e
r
s
i
o
n
:

1
.
0

6
-
-

D
a
t
a

l
a
s
t

m
o
d
i
f
i
e
d
:

2
2
/
5
-
2
0
0
7

7
-
-

8
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

9
-
-

1
0

-
-

V
e
r
s
i
o
n

H
i
s
t
o
r
y

1
1

-
-

1
2

-
-

v
1
.
0
:

F
i
r
s
t

w
o
r
k
i
n
g

v
e
r
s
i
o
n

1
3

-
-

1
4

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

1
5

1
6

l
i
b
r
a
r
y

I
E
E
E
;

1
7

u
s
e

I
E
E
E
.
s
t
d
_
l
o
g
i
c
_
1
1
6
4
.
A
L
L
;

1
8

u
s
e

I
E
E
E
.
s
t
d
_
l
o
g
i
c
_
a
r
i
t
h
.
A
L
L
;

1
9

u
s
e

w
o
r
k
.
t
y
p
e
s
.
a
l
l
;

2
0

2
1

e
n
t
i
t
y

n
o
c
_
s
t
r
e
e

i
s

2
2

2
3

p
o
r
t
(

2
4

-
-
I
/
O

P
o
r
t
s

2
5

w
b
_
c
l
k
_
i

:
i
n

b
i
t
_
t
;

-
-

T
h
e

C
l
o
c
k

2
6

w
b
_
r
s
t
_
i

:
i
n

b
i
t
_
t
;

-
-

T
h
e

r
e
s
e
t

s
i
g
n
a
l

2
7

2
8

-
-
W
i
s
h
B
o
n
e

M
a
s
t
e
r

0

2
9

m
0
w
b
_
d
a
t
_
i

:
i
n

w
o
r
d
_
t
;

3
0

m
0
w
b
_
d
a
t
_
o

:
o
u
t

w
o
r
d
_
t
;
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3
1

m
0
w
b
_
a
c
k
_
o

:
o
u
t

b
i
t
_
t
;

3
2

m
0
w
b
_
a
d
r
_
i

:
i
n

w
o
r
d
_
t
;

3
3

m
0
w
b
_
c
y
c
_
i

:
i
n

b
i
t
_
t
;

3
4

m
0
w
b
_
s
t
b
_
i

:
i
n

b
i
t
_
t
;

3
5

m
0
w
b
_
e
r
r
_
o

:
o
u
t

b
i
t
_
t
;

3
6

m
0
w
b
_
r
t
y
_
o

:
o
u
t

b
i
t
_
t
;

3
7

m
0
w
b
_
s
e
l
_
i

:
i
n

s
t
d
_
l
o
g
i
c
_
v
e
c
t
o
r
(
3

d
o
w
n
t
o

0
)
;

3
8

m
0
w
b
_
w
e
_
i

:
i
n

b
i
t
_
t
;

3
9

4
0

-
-
W
i
s
h
B
o
n
e

M
a
s
t
e
r

1

4
1

m
1
w
b
_
d
a
t
_
i

:
i
n

w
o
r
d
_
t
;

4
2

m
1
w
b
_
d
a
t
_
o

:
o
u
t

w
o
r
d
_
t
;

4
3

m
1
w
b
_
a
c
k
_
o

:
o
u
t

b
i
t
_
t
;

4
4

m
1
w
b
_
a
d
r
_
i

:
i
n

w
o
r
d
_
t
;

4
5

m
1
w
b
_
c
y
c
_
i

:
i
n

b
i
t
_
t
;

4
6

m
1
w
b
_
s
t
b
_
i

:
i
n

b
i
t
_
t
;

4
7

m
1
w
b
_
e
r
r
_
o

:
o
u
t

b
i
t
_
t
;

4
8

m
1
w
b
_
r
t
y
_
o

:
o
u
t

b
i
t
_
t
;

4
9

m
1
w
b
_
s
e
l
_
i

:
i
n

s
t
d
_
l
o
g
i
c
_
v
e
c
t
o
r
(
3

d
o
w
n
t
o

0
)
;

5
0

m
1
w
b
_
w
e
_
i

:
i
n

b
i
t
_
t
;

5
1

5
2

-
-
W
i
s
h
B
o
n
e

M
a
s
t
e
r

2

5
3

m
2
w
b
_
d
a
t
_
i

:
i
n

w
o
r
d
_
t
;

5
4

m
2
w
b
_
d
a
t
_
o

:
o
u
t

w
o
r
d
_
t
;

5
5

m
2
w
b
_
a
c
k
_
o

:
o
u
t

b
i
t
_
t
;

5
6

m
2
w
b
_
a
d
r
_
i

:
i
n

w
o
r
d
_
t
;

5
7

m
2
w
b
_
c
y
c
_
i

:
i
n

b
i
t
_
t
;

5
8

m
2
w
b
_
s
t
b
_
i

:
i
n

b
i
t
_
t
;

5
9

m
2
w
b
_
e
r
r
_
o

:
o
u
t

b
i
t
_
t
;

6
0

m
2
w
b
_
r
t
y
_
o

:
o
u
t

b
i
t
_
t
;

6
1

m
2
w
b
_
s
e
l
_
i

:
i
n

s
t
d
_
l
o
g
i
c
_
v
e
c
t
o
r
(
3

d
o
w
n
t
o

0
)
;

6
2

m
2
w
b
_
w
e
_
i

:
i
n

b
i
t
_
t
;

6
3

6
4

-
-
W
i
s
h
B
o
n
e

M
a
s
t
e
r

3

6
5

m
3
w
b
_
d
a
t
_
i

:
i
n

w
o
r
d
_
t
;

6
6

m
3
w
b
_
d
a
t
_
o

:
o
u
t

w
o
r
d
_
t
;
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6
7

m
3
w
b
_
a
c
k
_
o

:
o
u
t

b
i
t
_
t
;

6
8

m
3
w
b
_
a
d
r
_
i

:
i
n

w
o
r
d
_
t
;

6
9

m
3
w
b
_
c
y
c
_
i

:
i
n

b
i
t
_
t
;

7
0

m
3
w
b
_
s
t
b
_
i

:
i
n

b
i
t
_
t
;

7
1

m
3
w
b
_
e
r
r
_
o

:
o
u
t

b
i
t
_
t
;

7
2

m
3
w
b
_
r
t
y
_
o

:
o
u
t

b
i
t
_
t
;

7
3

m
3
w
b
_
s
e
l
_
i

:
i
n

s
t
d
_
l
o
g
i
c
_
v
e
c
t
o
r
(
3

d
o
w
n
t
o

0
)
;

7
4

m
3
w
b
_
w
e
_
i

:
i
n

b
i
t
_
t
;

7
5

7
6

-
-
W
i
s
h
B
o
n
e

M
a
s
t
e
r

4

7
7

m
4
w
b
_
d
a
t
_
i

:
i
n

w
o
r
d
_
t
;

7
8

m
4
w
b
_
d
a
t
_
o

:
o
u
t

w
o
r
d
_
t
;

7
9

m
4
w
b
_
a
c
k
_
o

:
o
u
t

b
i
t
_
t
;

8
0

m
4
w
b
_
a
d
r
_
i

:
i
n

w
o
r
d
_
t
;

8
1

m
4
w
b
_
c
y
c
_
i

:
i
n

b
i
t
_
t
;

8
2

m
4
w
b
_
s
t
b
_
i

:
i
n

b
i
t
_
t
;

8
3

m
4
w
b
_
e
r
r
_
o

:
o
u
t

b
i
t
_
t
;

8
4

m
4
w
b
_
r
t
y
_
o

:
o
u
t

b
i
t
_
t
;

8
5

m
4
w
b
_
s
e
l
_
i

:
i
n

s
t
d
_
l
o
g
i
c
_
v
e
c
t
o
r
(
3

d
o
w
n
t
o

0
)
;

8
6

m
4
w
b
_
w
e
_
i

:
i
n

b
i
t
_
t
;

8
7

8
8

-
-
W
i
s
h
B
o
n
e

M
a
s
t
e
r

5

8
9

m
5
w
b
_
d
a
t
_
i

:
i
n

w
o
r
d
_
t
;

9
0

m
5
w
b
_
d
a
t
_
o

:
o
u
t

w
o
r
d
_
t
;

9
1

m
5
w
b
_
a
c
k
_
o

:
o
u
t

b
i
t
_
t
;

9
2

m
5
w
b
_
a
d
r
_
i

:
i
n

w
o
r
d
_
t
;

9
3

m
5
w
b
_
c
y
c
_
i

:
i
n

b
i
t
_
t
;

9
4

m
5
w
b
_
s
t
b
_
i

:
i
n

b
i
t
_
t
;

9
5

m
5
w
b
_
e
r
r
_
o

:
o
u
t

b
i
t
_
t
;

9
6

m
5
w
b
_
r
t
y
_
o

:
o
u
t

b
i
t
_
t
;

9
7

m
5
w
b
_
s
e
l
_
i

:
i
n

s
t
d
_
l
o
g
i
c
_
v
e
c
t
o
r
(
3

d
o
w
n
t
o

0
)
;

9
8

m
5
w
b
_
w
e
_
i

:
i
n

b
i
t
_
t
;

9
9

1
0
0

-
-
W
i
s
h
B
o
n
e

M
a
s
t
e
r

6

1
0
1

m
6
w
b
_
d
a
t
_
i

:
i
n

w
o
r
d
_
t
;

1
0
2

m
6
w
b
_
d
a
t
_
o

:
o
u
t

w
o
r
d
_
t
;
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1
0
3

m
6
w
b
_
a
c
k
_
o

:
o
u
t

b
i
t
_
t
;

1
0
4

m
6
w
b
_
a
d
r
_
i

:
i
n

w
o
r
d
_
t
;

1
0
5

m
6
w
b
_
c
y
c
_
i

:
i
n

b
i
t
_
t
;

1
0
6

m
6
w
b
_
s
t
b
_
i

:
i
n

b
i
t
_
t
;

1
0
7

m
6
w
b
_
e
r
r
_
o

:
o
u
t

b
i
t
_
t
;

1
0
8

m
6
w
b
_
r
t
y
_
o

:
o
u
t

b
i
t
_
t
;

1
0
9

m
6
w
b
_
s
e
l
_
i

:
i
n

s
t
d
_
l
o
g
i
c
_
v
e
c
t
o
r
(
3

d
o
w
n
t
o

0
)
;

1
1
0

m
6
w
b
_
w
e
_
i

:
i
n

b
i
t
_
t
;

1
1
1

1
1
2

-
-
W
i
s
h
B
o
n
e

M
a
s
t
e
r

7

1
1
3

m
7
w
b
_
d
a
t
_
i

:
i
n

w
o
r
d
_
t
;

1
1
4

m
7
w
b
_
d
a
t
_
o

:
o
u
t

w
o
r
d
_
t
;

1
1
5

m
7
w
b
_
a
c
k
_
o

:
o
u
t

b
i
t
_
t
;

1
1
6

m
7
w
b
_
a
d
r
_
i

:
i
n

w
o
r
d
_
t
;

1
1
7

m
7
w
b
_
c
y
c
_
i

:
i
n

b
i
t
_
t
;

1
1
8

m
7
w
b
_
s
t
b
_
i

:
i
n

b
i
t
_
t
;

1
1
9

m
7
w
b
_
e
r
r
_
o

:
o
u
t

b
i
t
_
t
;

1
2
0

m
7
w
b
_
r
t
y
_
o

:
o
u
t

b
i
t
_
t
;

1
2
1

m
7
w
b
_
s
e
l
_
i

:
i
n

s
t
d
_
l
o
g
i
c
_
v
e
c
t
o
r
(
3

d
o
w
n
t
o

0
)
;

1
2
2

m
7
w
b
_
w
e
_
i

:
i
n

b
i
t
_
t
;

1
2
3

1
2
4

-
-
W
i
s
h
B
o
n
e

S
l
a
v
e

0

1
2
5

s
0
w
b
_
d
a
t
_
i

:
i
n

w
o
r
d
_
t
;

1
2
6

s
0
w
b
_
d
a
t
_
o

:
o
u
t

w
o
r
d
_
t
;

1
2
7

s
0
w
b
_
a
c
k
_
i

:
i
n

b
i
t
_
t
;

1
2
8

s
0
w
b
_
a
d
r
_
o

:
o
u
t

w
o
r
d
_
t
;

1
2
9

s
0
w
b
_
c
y
c
_
o

:
o
u
t

b
i
t
_
t
;

1
3
0

s
0
w
b
_
s
t
b
_
o

:
o
u
t

b
i
t
_
t
;

1
3
1

s
0
w
b
_
e
r
r
_
i

:
i
n

b
i
t
_
t
;

1
3
2

s
0
w
b
_
r
t
y
_
i

:
i
n

b
i
t
_
t
;

1
3
3

s
0
w
b
_
s
e
l
_
o

:
o
u
t

s
t
d
_
l
o
g
i
c
_
v
e
c
t
o
r
(
3

d
o
w
n
t
o

0
)
;

1
3
4

s
0
w
b
_
w
e
_
o

:
o
u
t

b
i
t
_
t
;

1
3
5

1
3
6

-
-
W
i
s
h
B
o
n
e

S
l
a
v
e

1

1
3
7

s
1
w
b
_
d
a
t
_
i

:
i
n

w
o
r
d
_
t
;

1
3
8

s
1
w
b
_
d
a
t
_
o

:
o
u
t

w
o
r
d
_
t
;
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1
3
9

s
1
w
b
_
a
c
k
_
i

:
i
n

b
i
t
_
t
;

1
4
0

s
1
w
b
_
a
d
r
_
o

:
o
u
t

w
o
r
d
_
t
;

1
4
1

s
1
w
b
_
c
y
c
_
o

:
o
u
t

b
i
t
_
t
;

1
4
2

s
1
w
b
_
s
t
b
_
o

:
o
u
t

b
i
t
_
t
;

1
4
3

s
1
w
b
_
e
r
r
_
i

:
i
n

b
i
t
_
t
;

1
4
4

s
1
w
b
_
r
t
y
_
i

:
i
n

b
i
t
_
t
;

1
4
5

s
1
w
b
_
s
e
l
_
o

:
o
u
t

s
t
d
_
l
o
g
i
c
_
v
e
c
t
o
r
(
3

d
o
w
n
t
o

0
)
;

1
4
6

s
1
w
b
_
w
e
_
o

:
o
u
t

b
i
t
_
t
;

1
4
7

1
4
8

-
-
W
i
s
h
B
o
n
e

S
l
a
v
e

2

1
4
9

s
2
w
b
_
d
a
t
_
i

:
i
n

w
o
r
d
_
t
;

1
5
0

s
2
w
b
_
d
a
t
_
o

:
o
u
t

w
o
r
d
_
t
;

1
5
1

s
2
w
b
_
a
c
k
_
i

:
i
n

b
i
t
_
t
;

1
5
2

s
2
w
b
_
a
d
r
_
o

:
o
u
t

w
o
r
d
_
t
;

1
5
3

s
2
w
b
_
c
y
c
_
o

:
o
u
t

b
i
t
_
t
;

1
5
4

s
2
w
b
_
s
t
b
_
o

:
o
u
t

b
i
t
_
t
;

1
5
5

s
2
w
b
_
e
r
r
_
i

:
i
n

b
i
t
_
t
;

1
5
6

s
2
w
b
_
r
t
y
_
i

:
i
n

b
i
t
_
t
;

1
5
7

s
2
w
b
_
s
e
l
_
o

:
o
u
t

s
t
d
_
l
o
g
i
c
_
v
e
c
t
o
r
(
3

d
o
w
n
t
o

0
)
;

1
5
8

s
2
w
b
_
w
e
_
o

:
o
u
t

b
i
t
_
t
;

1
5
9

1
6
0

-
-
W
i
s
h
B
o
n
e

S
l
a
v
e

3

1
6
1

s
3
w
b
_
d
a
t
_
i

:
i
n

w
o
r
d
_
t
;

1
6
2

s
3
w
b
_
d
a
t
_
o

:
o
u
t

w
o
r
d
_
t
;

1
6
3

s
3
w
b
_
a
c
k
_
i

:
i
n

b
i
t
_
t
;

1
6
4

s
3
w
b
_
a
d
r
_
o

:
o
u
t

w
o
r
d
_
t
;

1
6
5

s
3
w
b
_
c
y
c
_
o

:
o
u
t

b
i
t
_
t
;

1
6
6

s
3
w
b
_
s
t
b
_
o

:
o
u
t

b
i
t
_
t
;

1
6
7

s
3
w
b
_
e
r
r
_
i

:
i
n

b
i
t
_
t
;

1
6
8

s
3
w
b
_
r
t
y
_
i

:
i
n

b
i
t
_
t
;

1
6
9

s
3
w
b
_
s
e
l
_
o

:
o
u
t

s
t
d
_
l
o
g
i
c
_
v
e
c
t
o
r
(
3

d
o
w
n
t
o

0
)
;

1
7
0

s
3
w
b
_
w
e
_
o

:
o
u
t

b
i
t
_
t

1
7
1

1
7
2

-
-

-
-
W
i
s
h
B
o
n
e

S
l
a
v
e

4

1
7
3

-
-

s
4
w
b
_
d
a
t
_
i

:
i
n

w
o
r
d
_
t
;

1
7
4

-
-

s
4
w
b
_
d
a
t
_
o

:
o
u
t

w
o
r
d
_
t
;
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1
7
5

-
-

s
4
w
b
_
a
c
k
_
i

:
i
n

b
i
t
_
t
;

1
7
6

-
-

s
4
w
b
_
a
d
r
_
o

:
o
u
t

w
o
r
d
_
t
;

1
7
7

-
-

s
4
w
b
_
c
y
c
_
o

:
o
u
t

b
i
t
_
t
;

1
7
8

-
-

s
4
w
b
_
s
t
b
_
o

:
o
u
t

b
i
t
_
t
;

1
7
9

-
-

s
4
w
b
_
e
r
r
_
i

:
i
n

b
i
t
_
t
;

1
8
0

-
-

s
4
w
b
_
r
t
y
_
i

:
i
n

b
i
t
_
t
;

1
8
1

-
-

s
4
w
b
_
s
e
l
_
o

:
o
u
t

s
t
d
_
l
o
g
i
c
_
v
e
c
t
o
r
(
3

d
o
w
n
t
o

0
)
;

1
8
2

-
-

s
4
w
b
_
w
e
_
o

:
o
u
t

b
i
t
_
t
;

1
8
3

-
-

1
8
4

-
-

-
-
W
i
s
h
B
o
n
e

S
l
a
v
e

5

1
8
5

-
-

s
5
w
b
_
d
a
t
_
i

:
i
n

w
o
r
d
_
t
;

1
8
6

-
-

s
5
w
b
_
d
a
t
_
o

:
o
u
t

w
o
r
d
_
t
;

1
8
7

-
-

s
5
w
b
_
a
c
k
_
i

:
i
n

b
i
t
_
t
;

1
8
8

-
-

s
5
w
b
_
a
d
r
_
o

:
o
u
t

w
o
r
d
_
t
;

1
8
9

-
-

s
5
w
b
_
c
y
c
_
o

:
o
u
t

b
i
t
_
t
;

1
9
0

-
-

s
5
w
b
_
s
t
b
_
o

:
o
u
t

b
i
t
_
t
;

1
9
1

-
-

s
5
w
b
_
e
r
r
_
i

:
i
n

b
i
t
_
t
;

1
9
2

-
-

s
5
w
b
_
r
t
y
_
i

:
i
n

b
i
t
_
t
;

1
9
3

-
-

s
5
w
b
_
s
e
l
_
o

:
o
u
t

s
t
d
_
l
o
g
i
c
_
v
e
c
t
o
r
(
3

d
o
w
n
t
o

0
)
;

1
9
4

-
-

s
5
w
b
_
w
e
_
o

:
o
u
t

b
i
t
_
t
;

1
9
5

-
-

1
9
6

-
-

-
-
W
i
s
h
B
o
n
e

S
l
a
v
e

6

1
9
7

-
-

s
6
w
b
_
d
a
t
_
i

:
i
n

w
o
r
d
_
t
;

1
9
8

-
-

s
6
w
b
_
d
a
t
_
o

:
o
u
t

w
o
r
d
_
t
;

1
9
9

-
-

s
6
w
b
_
a
c
k
_
i

:
i
n

b
i
t
_
t
;

2
0
0

-
-

s
6
w
b
_
a
d
r
_
o

:
o
u
t

w
o
r
d
_
t
;

2
0
1

-
-

s
6
w
b
_
c
y
c
_
o

:
o
u
t

b
i
t
_
t
;

2
0
2

-
-

s
6
w
b
_
s
t
b
_
o

:
o
u
t

b
i
t
_
t
;

2
0
3

-
-

s
6
w
b
_
e
r
r
_
i

:
i
n

b
i
t
_
t
;

2
0
4

-
-

s
6
w
b
_
r
t
y
_
i

:
i
n

b
i
t
_
t
;

2
0
5

-
-

s
6
w
b
_
s
e
l
_
o

:
o
u
t

s
t
d
_
l
o
g
i
c
_
v
e
c
t
o
r
(
3

d
o
w
n
t
o

0
)
;

2
0
6

-
-

s
6
w
b
_
w
e
_
o

:
o
u
t

b
i
t
_
t
;

2
0
7

-
-

2
0
8

-
-

-
-
W
i
s
h
B
o
n
e

S
l
a
v
e

7

2
0
9

-
-

s
7
w
b
_
d
a
t
_
i

:
i
n

w
o
r
d
_
t
;

2
1
0

-
-

s
7
w
b
_
d
a
t
_
o

:
o
u
t

w
o
r
d
_
t
;
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2
1
1

-
-

s
7
w
b
_
a
c
k
_
i

:
i
n

b
i
t
_
t
;

2
1
2

-
-

s
7
w
b
_
a
d
r
_
o

:
o
u
t

w
o
r
d
_
t
;

2
1
3

-
-

s
7
w
b
_
c
y
c
_
o

:
o
u
t

b
i
t
_
t
;

2
1
4

-
-

s
7
w
b
_
s
t
b
_
o

:
o
u
t

b
i
t
_
t
;

2
1
5

-
-

s
7
w
b
_
e
r
r
_
i

:
i
n

b
i
t
_
t
;

2
1
6

-
-

s
7
w
b
_
r
t
y
_
i

:
i
n

b
i
t
_
t
;

2
1
7

-
-

s
7
w
b
_
s
e
l
_
o

:
o
u
t

s
t
d
_
l
o
g
i
c
_
v
e
c
t
o
r
(
3

d
o
w
n
t
o

0
)
;

2
1
8

-
-

s
7
w
b
_
w
e
_
o

:
o
u
t

b
i
t
_
t

2
1
9

2
2
0

)
;

2
2
1

2
2
2

e
n
d

n
o
c
_
s
t
r
e
e
;

2
2
3

2
2
4

a
r
c
h
i
t
e
c
t
u
r
e

s
t
r
u
c

o
f

n
o
c
_
s
t
r
e
e

i
s

2
2
5

c
o
m
p
o
n
e
n
t

n
o
c
_
n
a
_
s
l
a
v
e

i
s

2
2
6

p
o
r
t
(

2
2
7

-
-
C
o
m
m
o
n

W
i
s
h
B
o
n
e

s
i
g
n
a
l
s

2
2
8

w
b
_
c
l
k
_
i

:
i
n

b
i
t
_
t
;

2
2
9

w
b
_
r
s
t
_
i

:
i
n

b
i
t
_
t
;

2
3
0

w
b
_
d
a
t
a
_
i

:
i
n

w
o
r
d
_
t
;

2
3
1

w
b
_
d
a
t
a
_
o

:
o
u
t

w
o
r
d
_
t
;

2
3
2

2
3
3

-
-
W
i
s
h
B
o
n
e

M
a
s
t
e
r

2
3
4

w
b
_
a
c
k
_
i

:
i
n

b
i
t
_
t
;

2
3
5

w
b
_
a
d
r
_
o

:
o
u
t

w
o
r
d
_
t
;

2
3
6

w
b
_
c
y
c
_
o

:
o
u
t

b
i
t
_
t
;

2
3
7

w
b
_
s
t
b
_
o

:
o
u
t

b
i
t
_
t
;

2
3
8

w
b
_
e
r
r
_
i

:
i
n

b
i
t
_
t
;

2
3
9

w
b
_
r
t
y
_
i

:
i
n

b
i
t
_
t
;

2
4
0

w
b
_
s
e
l
_
o

:
o
u
t

s
t
d
_
l
o
g
i
c
_
v
e
c
t
o
r
(
3

d
o
w
n
t
o

0
)
;

2
4
1

w
b
_
w
e
_
o

:
o
u
t

b
i
t
_
t
;

2
4
2

2
4
3

-
-
N
o
C

s
i
g
n
a
l
s

2
4
4

n
o
c
_
i
n

:
i
n

n
o
c
_
d
a
t
a
;

2
4
5

n
o
c
_
o
u
t

:
o
u
t

n
o
c
_
d
a
t
a

2
4
6

)
;
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2
4
7

e
n
d

c
o
m
p
o
n
e
n
t
;

2
4
8

2
4
9

c
o
m
p
o
n
e
n
t

n
o
c
_
r
o
u
t
e
r

i
s

2
5
0

2
5
1

p
o
r
t
(

2
5
2

-
-
I
/
O

p
o
r
t
s

2
5
3

c
l
k
_
i

:
i
n

b
i
t
_
t
;

2
5
4

r
s
t
_
i

:
i
n

b
i
t
_
t
;

2
5
5

2
5
6

-
-
N
o
C

s
i
g
n
a
l
s

2
5
7

-
-
N
o
r
t
h

2
5
8

n
o
c
_
n
_
i

:
i
n

n
o
c
_
d
a
t
a
;

2
5
9

n
o
c
_
n
_
o

:
o
u
t

n
o
c
_
d
a
t
a
;

2
6
0

2
6
1

-
-
S
o
u
t
h

2
6
2

n
o
c
_
s
_
i

:
i
n

n
o
c
_
d
a
t
a
;

2
6
3

n
o
c
_
s
_
o

:
o
u
t

n
o
c
_
d
a
t
a
;

2
6
4

2
6
5

-
-
E
a
s
t

2
6
6

n
o
c
_
e
_
i

:
i
n

n
o
c
_
d
a
t
a
;

2
6
7

n
o
c
_
e
_
o

:
o
u
t

n
o
c
_
d
a
t
a
;

2
6
8

2
6
9

-
-
W
e
s
t

2
7
0

n
o
c
_
w
_
i

:
i
n

n
o
c
_
d
a
t
a
;

2
7
1

n
o
c
_
w
_
o

:
o
u
t

n
o
c
_
d
a
t
a
;

2
7
2

2
7
3

-
-
I
P

2
7
4

i
p
_
i

:
i
n

n
o
c
_
d
a
t
a
;

2
7
5

i
p
_
o

:
o
u
t

n
o
c
_
d
a
t
a

2
7
6

)
;

2
7
7

e
n
d

c
o
m
p
o
n
e
n
t
;

2
7
8

2
7
9

c
o
m
p
o
n
e
n
t

n
o
c
_
n
a
_
m
a
s
t
e
r

i
s

2
8
0

2
8
1

g
e
n
e
r
i
c
(

2
8
2

X
:

i
n
t
e
g
e
r

:
=

0
;
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2
8
3

Y
:

i
n
t
e
g
e
r

:
=

0

2
8
4

)
;

2
8
5

2
8
6

p
o
r
t
(

2
8
7

-
-
C
o
m
m
o
n

W
i
s
h
B
o
n
e

s
i
g
n
a
l
s

2
8
8

w
b
_
c
l
k
_
i

:
i
n

b
i
t
_
t
;

2
8
9

w
b
_
r
s
t
_
i

:
i
n

b
i
t
_
t
;

2
9
0

w
b
_
d
a
t
a
_
i

:
i
n

w
o
r
d
_
t
;

2
9
1

w
b
_
d
a
t
a
_
o

:
o
u
t

w
o
r
d
_
t
;

2
9
2

2
9
3

2
9
4

2
9
5

-
-
W
i
s
h
B
o
n
e

M
a
s
t
e
r

2
9
6

w
b
_
a
c
k
_
o

:
o
u
t

b
i
t
_
t
;

2
9
7

w
b
_
a
d
r
_
i

:
i
n

w
o
r
d
_
t
;

2
9
8

w
b
_
c
y
c
_
i

:
i
n

b
i
t
_
t
;

2
9
9

w
b
_
e
r
r
_
o

:
o
u
t

b
i
t
_
t
;

3
0
0

w
b
_
r
t
y
_
o

:
o
u
t

b
i
t
_
t
;

3
0
1

w
b
_
s
e
l
_
i

:
i
n

s
t
d
_
l
o
g
i
c
_
v
e
c
t
o
r
(
3

d
o
w
n
t
o

0
)
;

3
0
2

w
b
_
w
e
_
i

:
i
n

b
i
t
_
t
;

3
0
3

w
b
_
s
t
b
_
i

:
i
n

b
i
t
_
t
;

3
0
4

3
0
5

-
-
N
o
C

s
i
g
n
a
l
s

3
0
6

n
o
c
_
i
n

:
i
n

n
o
c
_
d
a
t
a
;

3
0
7

n
o
c
_
o
u
t

:
o
u
t

n
o
c
_
d
a
t
a

3
0
8

)
;

3
0
9

e
n
d

c
o
m
p
o
n
e
n
t
;

3
1
0

3
1
1

-
-
N
O
C

s
i
g
n
a
l
s

3
1
2

-
-
M
a
s
t
e
r
s

t
o

r
1

3
1
3

S
I
G
N
A
L

m
0
r
1
0

:
n
o
c
_
d
a
t
a
;

3
1
4

S
I
G
N
A
L

m
1
r
1
0

:
n
o
c
_
d
a
t
a
;

3
1
5

S
I
G
N
A
L

m
2
r
1
0

:
n
o
c
_
d
a
t
a
;

3
1
6

S
I
G
N
A
L

m
3
r
1
0

:
n
o
c
_
d
a
t
a
;

3
1
7

S
I
G
N
A
L

m
4
r
1
1

:
n
o
c
_
d
a
t
a
;

3
1
8

S
I
G
N
A
L

m
5
r
1
1

:
n
o
c
_
d
a
t
a
;
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3
1
9

S
I
G
N
A
L

m
6
r
1
1

:
n
o
c
_
d
a
t
a
;

3
2
0

S
I
G
N
A
L

m
7
r
1
1

:
n
o
c
_
d
a
t
a
;

3
2
1

-
-
r
1

t
o

m
a
s
t
e
r

3
2
2

S
I
G
N
A
L

r
1
0
m
0

:
n
o
c
_
d
a
t
a
;

3
2
3

S
I
G
N
A
L

r
1
0
m
1

:
n
o
c
_
d
a
t
a
;

3
2
4

S
I
G
N
A
L

r
1
0
m
2

:
n
o
c
_
d
a
t
a
;

3
2
5

S
I
G
N
A
L

r
1
0
m
3

:
n
o
c
_
d
a
t
a
;

3
2
6

S
I
G
N
A
L

r
1
1
m
4

:
n
o
c
_
d
a
t
a
;

3
2
7

S
I
G
N
A
L

r
1
1
m
5

:
n
o
c
_
d
a
t
a
;

3
2
8

S
I
G
N
A
L

r
1
1
m
6

:
n
o
c
_
d
a
t
a
;

3
2
9

S
I
G
N
A
L

r
1
1
m
7

:
n
o
c
_
d
a
t
a
;

3
3
0

-
-
r
1

t
o

r
2

3
3
1

S
I
G
N
A
L

r
1
0
r
2
0

:
n
o
c
_
d
a
t
a
;

3
3
2

S
I
G
N
A
L

r
1
1
r
2
0

:
n
o
c
_
d
a
t
a
;

3
3
3

-
-
r
2

t
o

r
1

3
3
4

S
I
G
N
A
L

r
2
0
r
1
0

:
n
o
c
_
d
a
t
a
;

3
3
5

S
I
G
N
A
L

r
2
0
r
1
1

:
n
o
c
_
d
a
t
a
;

3
3
6

-
-
r
2

t
o

r
3

3
3
7

S
I
G
N
A
L

r
2
0
r
3
0

:
n
o
c
_
d
a
t
a
;

3
3
8

-
-
r
3

t
o

r
2

3
3
9

S
I
G
N
A
L

r
3
0
r
2
0

:
n
o
c
_
d
a
t
a
;

3
4
0

-
-
r
3

t
o

s
l
a
v
e
s

3
4
1

S
I
G
N
A
L

r
3
0
s
0

:
n
o
c
_
d
a
t
a
;

3
4
2

S
I
G
N
A
L

r
3
0
s
1

:
n
o
c
_
d
a
t
a
;

3
4
3

S
I
G
N
A
L

r
3
0
s
2

:
n
o
c
_
d
a
t
a
;

3
4
4

S
I
G
N
A
L

r
3
0
s
3

:
n
o
c
_
d
a
t
a
;

3
4
5

-
-
s
l
a
v
e
s

t
o

r
3

3
4
6

S
I
G
N
A
L

s
0
r
3
0

:
n
o
c
_
d
a
t
a
;

3
4
7

S
I
G
N
A
L

s
1
r
3
0

:
n
o
c
_
d
a
t
a
;

3
4
8

S
I
G
N
A
L

s
2
r
3
0

:
n
o
c
_
d
a
t
a
;

3
4
9

S
I
G
N
A
L

s
3
r
3
0

:
n
o
c
_
d
a
t
a
;

3
5
0

3
5
1

-
-

3
5
2

S
I
G
N
A
L

n
c

:
n
o
c
_
d
a
t
a
;

-
-
N
o

c
o
n
n
e
c
t
i
o
n

s
i
g
n
a
l

3
5
3

b
e
g
i
n

3
5
4
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3
5
5

n
c

<
=

(
O
T
H
E
R
S

=
>

’
0
’
)
;

3
5
6

3
5
7

-
-
M
a
s
t
e
r

c
o
n
n
e
c
t
i
o
n
s

3
5
8

3
5
9

m
0

:
n
o
c
_
n
a
_
m
a
s
t
e
r

3
6
0

p
o
r
t

m
a
p
(

3
6
1

-
-
C
o
m
m
o
n

W
i
s
h
B
o
n
e

s
i
g
n
a
l
s

3
6
2

w
b
_
c
l
k
_
i

=
>

w
b
_
c
l
k
_
i
,

3
6
3

w
b
_
r
s
t
_
i

=
>

w
b
_
r
s
t
_
i
,

3
6
4

w
b
_
d
a
t
a
_
i

=
>

m
0
w
b
_
d
a
t
_
i
,

3
6
5

w
b
_
d
a
t
a
_
o

=
>

m
0
w
b
_
d
a
t
_
o
,

3
6
6

3
6
7

-
-
W
i
s
h
B
o
n
e

M
a
s
t
e
r

3
6
8

w
b
_
a
c
k
_
o

=
>

m
0
w
b
_
a
c
k
_
o
,

3
6
9

w
b
_
a
d
r
_
i

=
>

m
0
w
b
_
a
d
r
_
i
,

3
7
0

w
b
_
c
y
c
_
i

=
>

m
0
w
b
_
c
y
c
_
i
,

3
7
1

w
b
_
e
r
r
_
o

=
>

m
0
w
b
_
e
r
r
_
o
,

3
7
2

w
b
_
r
t
y
_
o

=
>

m
0
w
b
_
r
t
y
_
o
,

3
7
3

w
b
_
s
e
l
_
i

=
>

m
0
w
b
_
s
e
l
_
i
,

3
7
4

w
b
_
w
e
_
i

=
>

m
0
w
b
_
w
e
_
i
,

3
7
5

w
b
_
s
t
b
_
i

=
>

m
0
w
b
_
s
t
b
_
i
,

3
7
6

3
7
7

-
-
N
o
C

s
i
g
n
a
l
s

3
7
8

n
o
c
_
i
n

=
>

r
1
0
m
0
,

3
7
9

n
o
c
_
o
u
t

=
>

m
0
r
1
0

3
8
0

)
;

3
8
1

3
8
2

m
1

:
n
o
c
_
n
a
_
m
a
s
t
e
r

3
8
3

p
o
r
t

m
a
p
(

3
8
4

-
-
C
o
m
m
o
n

W
i
s
h
B
o
n
e

s
i
g
n
a
l
s

3
8
5

w
b
_
c
l
k
_
i

=
>

w
b
_
c
l
k
_
i
,

3
8
6

w
b
_
r
s
t
_
i

=
>

w
b
_
r
s
t
_
i
,

3
8
7

w
b
_
d
a
t
a
_
i

=
>

m
1
w
b
_
d
a
t
_
i
,

3
8
8

w
b
_
d
a
t
a
_
o

=
>

m
1
w
b
_
d
a
t
_
o
,

3
8
9

3
9
0

-
-
W
i
s
h
B
o
n
e

M
a
s
t
e
r
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3
9
1

w
b
_
a
c
k
_
o

=
>

m
1
w
b
_
a
c
k
_
o
,

3
9
2

w
b
_
a
d
r
_
i

=
>

m
1
w
b
_
a
d
r
_
i
,

3
9
3

w
b
_
c
y
c
_
i

=
>

m
1
w
b
_
c
y
c
_
i
,

3
9
4

w
b
_
e
r
r
_
o

=
>

m
1
w
b
_
e
r
r
_
o
,

3
9
5

w
b
_
r
t
y
_
o

=
>

m
1
w
b
_
r
t
y
_
o
,

3
9
6

w
b
_
s
e
l
_
i

=
>

m
1
w
b
_
s
e
l
_
i
,

3
9
7

w
b
_
w
e
_
i

=
>

m
1
w
b
_
w
e
_
i
,

3
9
8

w
b
_
s
t
b
_
i

=
>

m
1
w
b
_
s
t
b
_
i
,

3
9
9

4
0
0

-
-
N
o
C

s
i
g
n
a
l
s

4
0
1

n
o
c
_
i
n

=
>

r
1
0
m
1
,

4
0
2

n
o
c
_
o
u
t

=
>

m
1
r
1
0

4
0
3

)
;

4
0
4

4
0
5

4
0
6

m
2

:
n
o
c
_
n
a
_
m
a
s
t
e
r

4
0
7

p
o
r
t

m
a
p
(

4
0
8

-
-
C
o
m
m
o
n

W
i
s
h
B
o
n
e

s
i
g
n
a
l
s

4
0
9

w
b
_
c
l
k
_
i

=
>

w
b
_
c
l
k
_
i
,

4
1
0

w
b
_
r
s
t
_
i

=
>

w
b
_
r
s
t
_
i
,

4
1
1

w
b
_
d
a
t
a
_
i

=
>

m
2
w
b
_
d
a
t
_
i
,

4
1
2

w
b
_
d
a
t
a
_
o

=
>

m
2
w
b
_
d
a
t
_
o
,

4
1
3

4
1
4

-
-
W
i
s
h
B
o
n
e

M
a
s
t
e
r

4
1
5

w
b
_
a
c
k
_
o

=
>

m
2
w
b
_
a
c
k
_
o
,

4
1
6

w
b
_
a
d
r
_
i

=
>

m
2
w
b
_
a
d
r
_
i
,

4
1
7

w
b
_
c
y
c
_
i

=
>

m
2
w
b
_
c
y
c
_
i
,

4
1
8

w
b
_
e
r
r
_
o

=
>

m
2
w
b
_
e
r
r
_
o
,

4
1
9

w
b
_
r
t
y
_
o

=
>

m
2
w
b
_
r
t
y
_
o
,

4
2
0

w
b
_
s
e
l
_
i

=
>

m
2
w
b
_
s
e
l
_
i
,

4
2
1

w
b
_
w
e
_
i

=
>

m
2
w
b
_
w
e
_
i
,

4
2
2

w
b
_
s
t
b
_
i

=
>

m
2
w
b
_
s
t
b
_
i
,

4
2
3

4
2
4

-
-
N
o
C

s
i
g
n
a
l
s

4
2
5

n
o
c
_
i
n

=
>

r
1
0
m
2
,

4
2
6

n
o
c
_
o
u
t

=
>

m
2
r
1
0
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4
2
7

)
;

4
2
8

4
2
9

4
3
0

m
3

:
n
o
c
_
n
a
_
m
a
s
t
e
r

4
3
1

p
o
r
t

m
a
p
(

4
3
2

-
-
C
o
m
m
o
n

W
i
s
h
B
o
n
e

s
i
g
n
a
l
s

4
3
3

w
b
_
c
l
k
_
i

=
>

w
b
_
c
l
k
_
i
,

4
3
4

w
b
_
r
s
t
_
i

=
>

w
b
_
r
s
t
_
i
,

4
3
5

w
b
_
d
a
t
a
_
i

=
>

m
3
w
b
_
d
a
t
_
i
,

4
3
6

w
b
_
d
a
t
a
_
o

=
>

m
3
w
b
_
d
a
t
_
o
,

4
3
7

4
3
8

-
-
W
i
s
h
B
o
n
e

M
a
s
t
e
r

4
3
9

w
b
_
a
c
k
_
o

=
>

m
3
w
b
_
a
c
k
_
o
,

4
4
0

w
b
_
a
d
r
_
i

=
>

m
3
w
b
_
a
d
r
_
i
,

4
4
1

w
b
_
c
y
c
_
i

=
>

m
3
w
b
_
c
y
c
_
i
,

4
4
2

w
b
_
e
r
r
_
o

=
>

m
3
w
b
_
e
r
r
_
o
,

4
4
3

w
b
_
r
t
y
_
o

=
>

m
3
w
b
_
r
t
y
_
o
,

4
4
4

w
b
_
s
e
l
_
i

=
>

m
3
w
b
_
s
e
l
_
i
,

4
4
5

w
b
_
w
e
_
i

=
>

m
3
w
b
_
w
e
_
i
,

4
4
6

w
b
_
s
t
b
_
i

=
>

m
3
w
b
_
s
t
b
_
i
,

4
4
7

4
4
8

-
-
N
o
C

s
i
g
n
a
l
s

4
4
9

n
o
c
_
i
n

=
>

r
1
0
m
3
,

4
5
0

n
o
c
_
o
u
t

=
>

m
3
r
1
0

4
5
1

)
;

4
5
2

4
5
3

4
5
4

m
4

:
n
o
c
_
n
a
_
m
a
s
t
e
r

4
5
5

p
o
r
t

m
a
p
(

4
5
6

-
-
C
o
m
m
o
n

W
i
s
h
B
o
n
e

s
i
g
n
a
l
s

4
5
7

w
b
_
c
l
k
_
i

=
>

w
b
_
c
l
k
_
i
,

4
5
8

w
b
_
r
s
t
_
i

=
>

w
b
_
r
s
t
_
i
,

4
5
9

w
b
_
d
a
t
a
_
i

=
>

m
4
w
b
_
d
a
t
_
i
,

4
6
0

w
b
_
d
a
t
a
_
o

=
>

m
4
w
b
_
d
a
t
_
o
,

4
6
1

4
6
2

-
-
W
i
s
h
B
o
n
e

M
a
s
t
e
r
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4
6
3

w
b
_
a
c
k
_
o

=
>

m
4
w
b
_
a
c
k
_
o
,

4
6
4

w
b
_
a
d
r
_
i

=
>

m
4
w
b
_
a
d
r
_
i
,

4
6
5

w
b
_
c
y
c
_
i

=
>

m
4
w
b
_
c
y
c
_
i
,

4
6
6

w
b
_
e
r
r
_
o

=
>

m
4
w
b
_
e
r
r
_
o
,

4
6
7

w
b
_
r
t
y
_
o

=
>

m
4
w
b
_
r
t
y
_
o
,

4
6
8

w
b
_
s
e
l
_
i

=
>

m
4
w
b
_
s
e
l
_
i
,

4
6
9

w
b
_
w
e
_
i

=
>

m
4
w
b
_
w
e
_
i
,

4
7
0

w
b
_
s
t
b
_
i

=
>

m
4
w
b
_
s
t
b
_
i
,

4
7
1

4
7
2

-
-
N
o
C

s
i
g
n
a
l
s

4
7
3

n
o
c
_
i
n

=
>

r
1
1
m
4
,

4
7
4

n
o
c
_
o
u
t

=
>

m
4
r
1
1

4
7
5

)
;

4
7
6

4
7
7

4
7
8

m
5

:
n
o
c
_
n
a
_
m
a
s
t
e
r

4
7
9

p
o
r
t

m
a
p
(

4
8
0

-
-
C
o
m
m
o
n

W
i
s
h
B
o
n
e

s
i
g
n
a
l
s

4
8
1

w
b
_
c
l
k
_
i

=
>

w
b
_
c
l
k
_
i
,

4
8
2

w
b
_
r
s
t
_
i

=
>

w
b
_
r
s
t
_
i
,

4
8
3

w
b
_
d
a
t
a
_
i

=
>

m
5
w
b
_
d
a
t
_
i
,

4
8
4

w
b
_
d
a
t
a
_
o

=
>

m
5
w
b
_
d
a
t
_
o
,

4
8
5

4
8
6

-
-
W
i
s
h
B
o
n
e

M
a
s
t
e
r

4
8
7

w
b
_
a
c
k
_
o

=
>

m
5
w
b
_
a
c
k
_
o
,

4
8
8

w
b
_
a
d
r
_
i

=
>

m
5
w
b
_
a
d
r
_
i
,

4
8
9

w
b
_
c
y
c
_
i

=
>

m
5
w
b
_
c
y
c
_
i
,

4
9
0

w
b
_
e
r
r
_
o

=
>

m
5
w
b
_
e
r
r
_
o
,

4
9
1

w
b
_
r
t
y
_
o

=
>

m
5
w
b
_
r
t
y
_
o
,

4
9
2

w
b
_
s
e
l
_
i

=
>

m
5
w
b
_
s
e
l
_
i
,

4
9
3

w
b
_
w
e
_
i

=
>

m
5
w
b
_
w
e
_
i
,

4
9
4

w
b
_
s
t
b
_
i

=
>

m
5
w
b
_
s
t
b
_
i
,

4
9
5

4
9
6

-
-
N
o
C

s
i
g
n
a
l
s

4
9
7

n
o
c
_
i
n

=
>

r
1
1
m
5
,

4
9
8

n
o
c
_
o
u
t

=
>

m
5
r
1
1
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4
9
9

)
;

5
0
0

5
0
1

5
0
2

m
6

:
n
o
c
_
n
a
_
m
a
s
t
e
r

5
0
3

p
o
r
t

m
a
p
(

5
0
4

-
-
C
o
m
m
o
n

W
i
s
h
B
o
n
e

s
i
g
n
a
l
s

5
0
5

w
b
_
c
l
k
_
i

=
>

w
b
_
c
l
k
_
i
,

5
0
6

w
b
_
r
s
t
_
i

=
>

w
b
_
r
s
t
_
i
,

5
0
7

w
b
_
d
a
t
a
_
i

=
>

m
6
w
b
_
d
a
t
_
i
,

5
0
8

w
b
_
d
a
t
a
_
o

=
>

m
6
w
b
_
d
a
t
_
o
,

5
0
9

5
1
0

-
-
W
i
s
h
B
o
n
e

M
a
s
t
e
r

5
1
1

w
b
_
a
c
k
_
o

=
>

m
6
w
b
_
a
c
k
_
o
,

5
1
2

w
b
_
a
d
r
_
i

=
>

m
6
w
b
_
a
d
r
_
i
,

5
1
3

w
b
_
c
y
c
_
i

=
>

m
6
w
b
_
c
y
c
_
i
,

5
1
4

w
b
_
e
r
r
_
o

=
>

m
6
w
b
_
e
r
r
_
o
,

5
1
5

w
b
_
r
t
y
_
o

=
>

m
6
w
b
_
r
t
y
_
o
,

5
1
6

w
b
_
s
e
l
_
i

=
>

m
6
w
b
_
s
e
l
_
i
,

5
1
7

w
b
_
w
e
_
i

=
>

m
6
w
b
_
w
e
_
i
,

5
1
8

w
b
_
s
t
b
_
i

=
>

m
6
w
b
_
s
t
b
_
i
,

5
1
9

5
2
0

-
-
N
o
C

s
i
g
n
a
l
s

5
2
1

n
o
c
_
i
n

=
>

r
1
1
m
6
,

5
2
2

n
o
c
_
o
u
t

=
>

m
6
r
1
1

5
2
3

)
;

5
2
4

5
2
5

5
2
6

m
7

:
n
o
c
_
n
a
_
m
a
s
t
e
r

5
2
7

p
o
r
t

m
a
p
(

5
2
8

-
-
C
o
m
m
o
n

W
i
s
h
B
o
n
e

s
i
g
n
a
l
s

5
2
9

w
b
_
c
l
k
_
i

=
>

w
b
_
c
l
k
_
i
,

5
3
0

w
b
_
r
s
t
_
i

=
>

w
b
_
r
s
t
_
i
,

5
3
1

w
b
_
d
a
t
a
_
i

=
>

m
7
w
b
_
d
a
t
_
i
,

5
3
2

w
b
_
d
a
t
a
_
o

=
>

m
7
w
b
_
d
a
t
_
o
,

5
3
3

5
3
4

-
-
W
i
s
h
B
o
n
e

M
a
s
t
e
r
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5
3
5

w
b
_
a
c
k
_
o

=
>

m
7
w
b
_
a
c
k
_
o
,

5
3
6

w
b
_
a
d
r
_
i

=
>

m
7
w
b
_
a
d
r
_
i
,

5
3
7

w
b
_
c
y
c
_
i

=
>

m
7
w
b
_
c
y
c
_
i
,

5
3
8

w
b
_
e
r
r
_
o

=
>

m
7
w
b
_
e
r
r
_
o
,

5
3
9

w
b
_
r
t
y
_
o

=
>

m
7
w
b
_
r
t
y
_
o
,

5
4
0

w
b
_
s
e
l
_
i

=
>

m
7
w
b
_
s
e
l
_
i
,

5
4
1

w
b
_
w
e
_
i

=
>

m
7
w
b
_
w
e
_
i
,

5
4
2

w
b
_
s
t
b
_
i

=
>

m
7
w
b
_
s
t
b
_
i
,

5
4
3

5
4
4

-
-
N
o
C

s
i
g
n
a
l
s

5
4
5

n
o
c
_
i
n

=
>

r
1
1
m
7
,

5
4
6

n
o
c
_
o
u
t

=
>

m
7
r
1
1

5
4
7

)
;

5
4
8

5
4
9

-
-

R
o
u
t
e

c
o
n
n
e
c
t
i
o
n
s

5
5
0

5
5
1

-
-

F
i
r
s
t

l
i
n
e

5
5
2

5
5
3

r
1
0

:
n
o
c
_
r
o
u
t
e
r

5
5
4

5
5
5

p
o
r
t

m
a
p

(

5
5
6

-
-
I
/
O

p
o
r
t
s

5
5
7

c
l
k
_
i

=
>

w
b
_
c
l
k
_
i
,

5
5
8

r
s
t
_
i

=
>

w
b
_
r
s
t
_
i
,

5
5
9

5
6
0

-
-
N
o
C

s
i
g
n
a
l
s

5
6
1

-
-
N
o
r
t
h

5
6
2

n
o
c
_
n
_
i

=
>

m
1
r
1
0
,

5
6
3

n
o
c
_
n
_
o

=
>

r
1
0
m
1
,

5
6
4

5
6
5

-
-
S
o
u
t
h

5
6
6

n
o
c
_
s
_
i

=
>

m
2
r
1
0
,

5
6
7

n
o
c
_
s
_
o

=
>

r
1
0
m
2
,

5
6
8

5
6
9

-
-
E
a
s
t

5
7
0

n
o
c
_
e
_
i

=
>

r
2
0
r
1
0
,
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5
7
1

n
o
c
_
e
_
o

=
>

r
1
0
r
2
0
,

5
7
2

5
7
3

-
-
W
e
s
t

5
7
4

n
o
c
_
w
_
i

=
>

m
3
r
1
0
,

5
7
5

n
o
c
_
w
_
o

=
>

r
1
0
m
3
,

5
7
6

5
7
7

-
-
I
P

5
7
8

i
p
_
i

=
>

m
0
r
1
0
,

5
7
9

i
p
_
o

=
>

r
1
0
m
0

5
8
0

)
;

5
8
1

5
8
2

r
1
1

:
n
o
c
_
r
o
u
t
e
r

5
8
3

5
8
4

p
o
r
t

m
a
p

(

5
8
5

-
-
I
/
O

p
o
r
t
s

5
8
6

c
l
k
_
i

=
>

w
b
_
c
l
k
_
i
,

5
8
7

r
s
t
_
i

=
>

w
b
_
r
s
t
_
i
,

5
8
8

5
8
9

-
-
N
o
C

s
i
g
n
a
l
s

5
9
0

-
-
N
o
r
t
h

5
9
1

n
o
c
_
n
_
i

=
>

m
5
r
1
1
,

5
9
2

n
o
c
_
n
_
o

=
>

r
1
1
m
5
,

5
9
3

5
9
4

-
-
S
o
u
t
h

5
9
5

n
o
c
_
s
_
i

=
>

m
6
r
1
1
,

5
9
6

n
o
c
_
s
_
o

=
>

r
1
1
m
6
,

5
9
7

5
9
8

-
-
E
a
s
t

5
9
9

n
o
c
_
e
_
i

=
>

r
2
0
r
1
1
,

6
0
0

n
o
c
_
e
_
o

=
>

r
1
1
r
2
0
,

6
0
1

6
0
2

-
-
W
e
s
t

6
0
3

n
o
c
_
w
_
i

=
>

m
7
r
1
1
,

6
0
4

n
o
c
_
w
_
o

=
>

r
1
1
m
7
,

6
0
5

6
0
6

-
-
I
P
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6
0
7

i
p
_
i

=
>

m
4
r
1
1
,

6
0
8

i
p
_
o

=
>

r
1
1
m
4

6
0
9

)
;

6
1
0

6
1
1

-
-
S
e
c
o
n
d

s
t
a
g
e

6
1
2

6
1
3

r
2
0

:
n
o
c
_
r
o
u
t
e
r

6
1
4

6
1
5

p
o
r
t

m
a
p

(

6
1
6

-
-
I
/
O

p
o
r
t
s

6
1
7

c
l
k
_
i

=
>

w
b
_
c
l
k
_
i
,

6
1
8

r
s
t
_
i

=
>

w
b
_
r
s
t
_
i
,

6
1
9

6
2
0

-
-
N
o
C

s
i
g
n
a
l
s

6
2
1

-
-
N
o
r
t
h

6
2
2

n
o
c
_
n
_
i

=
>

r
1
0
r
2
0
,

6
2
3

n
o
c
_
n
_
o

=
>

r
2
0
r
1
0
,

6
2
4

6
2
5

-
-
S
o
u
t
h

6
2
6

n
o
c
_
s
_
i

=
>

r
1
1
r
2
0
,

6
2
7

n
o
c
_
s
_
o

=
>

r
2
0
r
1
1
,

6
2
8

6
2
9

-
-
E
a
s
t

6
3
0

n
o
c
_
e
_
i

=
>

r
3
0
r
2
0
,

6
3
1

n
o
c
_
e
_
o

=
>

r
2
0
r
3
0
,

6
3
2

6
3
3

-
-
W
e
s
t

6
3
4

n
o
c
_
w
_
i

=
>

n
c
,

6
3
5

n
o
c
_
w
_
o

=
>

o
p
e
n
,

6
3
6

6
3
7

-
-
I
P

6
3
8

i
p
_
i

=
>

n
c
,

6
3
9

i
p
_
o

=
>

o
p
e
n

6
4
0

)
;

6
4
1

6
4
2

-
-
T
h
i
r
d

s
t
a
g
e
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6
4
3

6
4
4

r
3
0

:
n
o
c
_
r
o
u
t
e
r

6
4
5

6
4
6

p
o
r
t

m
a
p

(

6
4
7

-
-
I
/
O

p
o
r
t
s

6
4
8

c
l
k
_
i

=
>

w
b
_
c
l
k
_
i
,

6
4
9

r
s
t
_
i

=
>

w
b
_
r
s
t
_
i
,

6
5
0

6
5
1

-
-
N
o
C

s
i
g
n
a
l
s

6
5
2

-
-
N
o
r
t
h

6
5
3

n
o
c
_
n
_
i

=
>

s
0
r
3
0
,

6
5
4

n
o
c
_
n
_
o

=
>

r
3
0
s
0
,

6
5
5

6
5
6

-
-
S
o
u
t
h

6
5
7

n
o
c
_
s
_
i

=
>

s
1
r
3
0
,

6
5
8

n
o
c
_
s
_
o

=
>

r
3
0
s
1
,

6
5
9

6
6
0

-
-
E
a
s
t

6
6
1

n
o
c
_
e
_
i

=
>

s
2
r
3
0
,

6
6
2

n
o
c
_
e
_
o

=
>

r
3
0
s
2
,

6
6
3

6
6
4

-
-
W
e
s
t

6
6
5

n
o
c
_
w
_
i

=
>

s
3
r
3
0
,

6
6
6

n
o
c
_
w
_
o

=
>

r
3
0
s
3
,

6
6
7

6
6
8

-
-
I
P

6
6
9

i
p
_
i

=
>

r
2
0
r
3
0
,

6
7
0

i
p
_
o

=
>

r
3
0
r
2
0

6
7
1

)
;

6
7
2

6
7
3

-
-
S
l
a
v
e

c
o
n
n
e
c
t
i
o
n
s

6
7
4

6
7
5

s
0

:
n
o
c
_
n
a
_
s
l
a
v
e

6
7
6

p
o
r
t

m
a
p
(

6
7
7

-
-
C
o
m
m
o
n

W
i
s
h
B
o
n
e

s
i
g
n
a
l
s

6
7
8

w
b
_
c
l
k
_
i

=
>

w
b
_
c
l
k
_
i
,
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6
7
9

w
b
_
r
s
t
_
i

=
>

w
b
_
r
s
t
_
i
,

6
8
0

w
b
_
d
a
t
a
_
i

=
>

s
0
w
b
_
d
a
t
_
i
,

6
8
1

w
b
_
d
a
t
a
_
o

=
>

s
0
w
b
_
d
a
t
_
o
,

6
8
2

6
8
3

-
-
W
i
s
h
B
o
n
e

M
a
s
t
e
r

6
8
4

w
b
_
a
c
k
_
i

=
>

s
0
w
b
_
a
c
k
_
i
,

6
8
5

w
b
_
a
d
r
_
o

=
>

s
0
w
b
_
a
d
r
_
o
,

6
8
6

w
b
_
c
y
c
_
o

=
>

s
0
w
b
_
c
y
c
_
o
,

6
8
7

w
b
_
s
t
b
_
o

=
>

s
0
w
b
_
s
t
b
_
o
,

6
8
8

w
b
_
e
r
r
_
i

=
>

s
0
w
b
_
e
r
r
_
i
,

6
8
9

w
b
_
r
t
y
_
i

=
>

s
0
w
b
_
r
t
y
_
i
,

6
9
0

w
b
_
s
e
l
_
o

=
>

s
0
w
b
_
s
e
l
_
o
,

6
9
1

w
b
_
w
e
_
o

=
>

s
0
w
b
_
w
e
_
o
,

6
9
2

6
9
3

-
-
N
o
C

s
i
g
n
a
l
s

6
9
4

n
o
c
_
i
n

=
>

r
3
0
s
0
,

6
9
5

n
o
c
_
o
u
t

=
>

s
0
r
3
0

6
9
6

)
;

6
9
7

s
1

:
n
o
c
_
n
a
_
s
l
a
v
e

6
9
8

p
o
r
t

m
a
p
(

6
9
9

-
-
C
o
m
m
o
n

W
i
s
h
B
o
n
e

s
i
g
n
a
l
s

7
0
0

w
b
_
c
l
k
_
i

=
>

w
b
_
c
l
k
_
i
,

7
0
1

w
b
_
r
s
t
_
i

=
>

w
b
_
r
s
t
_
i
,

7
0
2

w
b
_
d
a
t
a
_
i

=
>

s
1
w
b
_
d
a
t
_
i
,

7
0
3

w
b
_
d
a
t
a
_
o

=
>

s
1
w
b
_
d
a
t
_
o
,

7
0
4

7
0
5

-
-
W
i
s
h
B
o
n
e

M
a
s
t
e
r

7
0
6

w
b
_
a
c
k
_
i

=
>

s
1
w
b
_
a
c
k
_
i
,

7
0
7

w
b
_
a
d
r
_
o

=
>

s
1
w
b
_
a
d
r
_
o
,

7
0
8

w
b
_
c
y
c
_
o

=
>

s
1
w
b
_
c
y
c
_
o
,

7
0
9

w
b
_
s
t
b
_
o

=
>

s
1
w
b
_
s
t
b
_
o
,

7
1
0

w
b
_
e
r
r
_
i

=
>

s
1
w
b
_
e
r
r
_
i
,

7
1
1

w
b
_
r
t
y
_
i

=
>

s
1
w
b
_
r
t
y
_
i
,

7
1
2

w
b
_
s
e
l
_
o

=
>

s
1
w
b
_
s
e
l
_
o
,

7
1
3

w
b
_
w
e
_
o

=
>

s
1
w
b
_
w
e
_
o
,

7
1
4
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7
1
5

-
-
N
o
C

s
i
g
n
a
l
s

7
1
6

n
o
c
_
i
n

=
>

r
3
0
s
1
,

7
1
7

n
o
c
_
o
u
t

=
>

s
1
r
3
0

7
1
8

)
;

7
1
9

7
2
0

s
2

:
n
o
c
_
n
a
_
s
l
a
v
e

7
2
1

p
o
r
t

m
a
p
(

7
2
2

-
-
C
o
m
m
o
n

W
i
s
h
B
o
n
e

s
i
g
n
a
l
s

7
2
3

w
b
_
c
l
k
_
i

=
>

w
b
_
c
l
k
_
i
,

7
2
4

w
b
_
r
s
t
_
i

=
>

w
b
_
r
s
t
_
i
,

7
2
5

w
b
_
d
a
t
a
_
i

=
>

s
2
w
b
_
d
a
t
_
i
,

7
2
6

w
b
_
d
a
t
a
_
o

=
>

s
2
w
b
_
d
a
t
_
o
,

7
2
7

7
2
8

-
-
W
i
s
h
B
o
n
e

M
a
s
t
e
r

7
2
9

w
b
_
a
c
k
_
i

=
>

s
2
w
b
_
a
c
k
_
i
,

7
3
0

w
b
_
a
d
r
_
o

=
>

s
2
w
b
_
a
d
r
_
o
,

7
3
1

w
b
_
c
y
c
_
o

=
>

s
2
w
b
_
c
y
c
_
o
,

7
3
2

w
b
_
s
t
b
_
o

=
>

s
2
w
b
_
s
t
b
_
o
,

7
3
3

w
b
_
e
r
r
_
i

=
>

s
2
w
b
_
e
r
r
_
i
,

7
3
4

w
b
_
r
t
y
_
i

=
>

s
2
w
b
_
r
t
y
_
i
,

7
3
5

w
b
_
s
e
l
_
o

=
>

s
2
w
b
_
s
e
l
_
o
,

7
3
6

w
b
_
w
e
_
o

=
>

s
2
w
b
_
w
e
_
o
,

7
3
7

7
3
8

-
-
N
o
C

s
i
g
n
a
l
s

7
3
9

n
o
c
_
i
n

=
>

r
3
0
s
2
,

7
4
0

n
o
c
_
o
u
t

=
>

s
2
r
3
0

7
4
1

)
;

7
4
2

7
4
3

s
3

:
n
o
c
_
n
a
_
s
l
a
v
e

7
4
4

p
o
r
t

m
a
p
(

7
4
5

-
-
C
o
m
m
o
n

W
i
s
h
B
o
n
e

s
i
g
n
a
l
s

7
4
6

w
b
_
c
l
k
_
i

=
>

w
b
_
c
l
k
_
i
,

7
4
7

w
b
_
r
s
t
_
i

=
>

w
b
_
r
s
t
_
i
,

7
4
8

w
b
_
d
a
t
a
_
i

=
>

s
3
w
b
_
d
a
t
_
i
,

7
4
9

w
b
_
d
a
t
a
_
o

=
>

s
3
w
b
_
d
a
t
_
o
,

7
5
0
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7
5
1

-
-
W
i
s
h
B
o
n
e

M
a
s
t
e
r

7
5
2

w
b
_
a
c
k
_
i

=
>

s
3
w
b
_
a
c
k
_
i
,

7
5
3

w
b
_
a
d
r
_
o

=
>

s
3
w
b
_
a
d
r
_
o
,

7
5
4

w
b
_
c
y
c
_
o

=
>

s
3
w
b
_
c
y
c
_
o
,

7
5
5

w
b
_
s
t
b
_
o

=
>

s
3
w
b
_
s
t
b
_
o
,

7
5
6

w
b
_
e
r
r
_
i

=
>

s
3
w
b
_
e
r
r
_
i
,

7
5
7

w
b
_
r
t
y
_
i

=
>

s
3
w
b
_
r
t
y
_
i
,

7
5
8

w
b
_
s
e
l
_
o

=
>

s
3
w
b
_
s
e
l
_
o
,

7
5
9

w
b
_
w
e
_
o

=
>

s
3
w
b
_
w
e
_
o
,

7
6
0

7
6
1

-
-
N
o
C

s
i
g
n
a
l
s

7
6
2

n
o
c
_
i
n

=
>

r
3
0
s
3
,

7
6
3

n
o
c
_
o
u
t

=
>

s
3
r
3
0

7
6
4

)
;

7
6
5

7
6
6

7
6
7

e
n
d

s
t
r
u
c
;
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A

.6
.2

st
re

e
ta

b
le

.v
h
d

1
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

2
-
-

3
-
-

T
a
b
l
e

f
o
r

s
t
r
e
e

N
O
C

4
-
-

E
d
i
t
o
r
:

N
i
k
o
l
a
j

T
ø
r
r
i
n
g

-
s
0
4
2
5
0
5

5
-
-

V
e
r
s
i
o
n
:

1
.
0

6
-
-

D
a
t
a

l
a
s
t

m
o
d
i
f
i
e
d
:

1
6
/
5
-
2
0
0
7

7
-
-

8
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

9
-
-

1
0

-
-

V
e
r
s
i
o
n

H
i
s
t
o
r
y

1
1

-
-

1
2

-
-

v
1
.
0
:

F
i
r
s
t

w
o
r
k
i
n
g

v
e
r
s
i
o
n

1
3

-
-

1
4

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

1
5

1
6

l
i
b
r
a
r
y

I
E
E
E
;

1
7

u
s
e

I
E
E
E
.
s
t
d
_
l
o
g
i
c
_
1
1
6
4
.
A
L
L
;

1
8

u
s
e

I
E
E
E
.
s
t
d
_
l
o
g
i
c
_
a
r
i
t
h
.
A
L
L
;

1
9

u
s
e

w
o
r
k
.
t
y
p
e
s
.
a
l
l
;

2
0

2
1

e
n
t
i
t
y

n
o
c
_
t
a
b
l
e

i
s

2
2

2
3

g
e
n
e
r
i
c
(

2
4

-
-
S
o
u
r
c
e

2
5

x
_
s

:
i
n
t
e
g
e
r

:
=

0
;

2
6

y
_
s

:
i
n
t
e
g
e
r

:
=

0

2
7

)
;

2
8

p
o
r
t
(

2
9

a
d
d
r
e
s
s

:
i
n

s
t
d
_
l
o
g
i
c
_
v
e
c
t
o
r
(
a
d
d
r
_
w
d
t
h
-
1

d
o
w
n
t
o

0
)
;

3
0

r
o
u
t
e

:
o
u
t

s
t
d
_
l
o
g
i
c
_
v
e
c
t
o
r
(
r
o
u
t
e
_
w
d
t
h
-
1

d
o
w
n
t
o

0
)

3
1

)
;

3
2

3
3

e
n
d

n
o
c
_
t
a
b
l
e
;

3
4
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3
5

a
r
c
h
i
t
e
c
t
u
r
e

s
t
r
u
c

o
f

n
o
c
_
t
a
b
l
e

i
s

3
6

S
I
G
N
A
L

f
i
l
l

:
s
t
d
_
l
o
g
i
c
_
v
e
c
t
o
r
(
r
o
u
t
e
_
w
d
t
h
-
1

d
o
w
n
t
o

3
*
2
)

:
=

(
O
T
H
E
R
S

=
>

’
0
’
)
;

3
7

b
e
g
i
n

3
8

3
9

r
o
u
t
e
_
l
o
o
k
u
p

:
p
r
o
c
e
s
s
(
a
d
d
r
e
s
s
)

4
0

b
e
g
i
n

4
1

i
f
(
a
d
d
r
e
s
s
(
3
1

d
o
w
n
t
o

1
4
)

=
C
O
N
v
_
S
T
D
_
L
O
G
I
C
_
V
E
C
T
O
R
(
0
,

3
1
-
1
4
+
1
)
)

t
h
e
n

-
-
M
e
m
1
(
I
m
e
m
)

4
2

r
o
u
t
e

<
=

d
e
s
t
_
e
a
s
t

&
d
e
s
t
_
e
a
s
t

&
d
e
s
t
_
n
o
r
t
h

&
f
i
l
l
;

4
3

e
l
s
i
f
(
a
d
d
r
e
s
s
(
3
1

d
o
w
n
t
o

1
4
)

=
C
O
N
v
_
S
T
D
_
L
O
G
I
C
_
V
E
C
T
O
R
(
1
,

3
1
-
1
4
+
1
)
)

t
h
e
n

-
-
M
e
m
2
(
D
m
e
m
)

4
4

-
-
m
a
k
e

r
o
u
t
e

4
5

r
o
u
t
e

<
=

d
e
s
t
_
e
a
s
t

&
d
e
s
t
_
e
a
s
t

&
d
e
s
t
_
s
o
u
t
h

&
f
i
l
l
;

4
6

e
l
s
i
f
(
a
d
d
r
e
s
s
(
3
1

d
o
w
n
t
o

2
4
)

=
C
O
N
v
_
S
T
D
_
L
O
G
I
C
_
V
E
C
T
O
R
(
6
4
,

3
1
-
2
4
+
1
)
)

t
h
e
n

-
-
S
e
m
a
p
h
o
r
e

4
7

-
-
m
a
k
e

r
o
u
t
e

4
8

r
o
u
t
e

<
=

d
e
s
t
_
e
a
s
t

&
d
e
s
t
_
e
a
s
t

&
d
e
s
t
_
w
e
s
t

&
f
i
l
l
;

4
9

e
l
s
i
f
(
a
d
d
r
e
s
s
(
3
1

d
o
w
n
t
o

2
4
)

=
C
O
N
v
_
S
T
D
_
L
O
G
I
C
_
V
E
C
T
O
R
(
1
4
4
,

3
1
-
2
4
+
1
)
)

t
h
e
n

-
-
U
A
R
T

5
0

-
-
m
a
k
e

r
o
u
t
e

5
1

r
o
u
t
e

<
=

d
e
s
t
_
e
a
s
t

&
d
e
s
t
_
e
a
s
t

&
d
e
s
t
_
e
a
s
t

&
f
i
l
l
;

5
2

e
l
s
e

5
3

-
-
n
o

d
e
s
t

5
4

r
o
u
t
e

<
=

(
O
T
H
E
R
S

=
>

’
Z
’
)
;

5
5

e
n
d

i
f
;

5
6

e
n
d

p
r
o
c
e
s
s

r
o
u
t
e
_
l
o
o
k
u
p
;

5
7

5
8

e
n
d

s
t
r
u
c
;



A
p
p
e
n
d
ix

B

C
a

n
d

a
ss

em
b

er
fi

le
s

B
.1

S
in

g
le

p
ro

ce
ss

o
r

te
st

B
.1

.1
re

se
t.

S

1
#
i
n
c
l
u
d
e

"
b
o
a
r
d
.
h
"

2
#
i
n
c
l
u
d
e

"
m
c
.
h
"
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3 4

.
g
l
o
b
a
l

_
_
_
m
a
i
n

5
.
s
e
c
t
i
o
n

.
s
t
a
c
k
,

"
a
w
"
,

@
n
o
b
i
t
s

6
.
s
p
a
c
e

S
T
A
C
K
_
S
I
Z
E

7
_
s
t
a
c
k
:

8 9
.
s
e
c
t
i
o
n

.
v
e
c
t
o
r
s
,

"
a
x
"

1
0

.
o
r
g

0
x
1
0
0

1
1

_
r
e
s
e
t
:

1
2

l
.
m
o
v
h
i

r
1
,
h
i
(
_
s
t
a
c
k
-
4
)

1
3

l
.
o
r
i

r
1
,
r
1
,
l
o
(
_
s
t
a
c
k
-
4
)

1
4

l
.
a
d
d
i

r
2
,
r
0
,
-
3

1
5

l
.
a
n
d

r
1
,
r
1
,
r
2

1
6

1
7

l
.
m
o
v
h
i

r
2
,
h
i
(
_
m
a
i
n
)

1
8

l
.
o
r
i

r
2
,
r
2
,
l
o
(
_
m
a
i
n
)

1
9

l
.
j
r

r
2

2
0

l
.
a
d
d
i

r
2
,
r
0
,
0

2
1

2
2

_
_
_
m
a
i
n
:

2
3

l
.
j
r

r
9

2
4

l
.
n
o
p
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s
o
r

&
0
x
0
0
0
0
0
0
f
f
;

4
1

R
E
G
8
(
U
A
R
T
_
B
A
S
E

+
U
A
R
T
_
D
L
M
)

=
(
d
i
v
i
s
o
r

>
>

8
)

&
0
x
0
0
0
0
0
0
f
f
;

4
2

R
E
G
8
(
U
A
R
T
_
B
A
S
E

+
U
A
R
T
_
L
C
R
)

&
=

~
(
U
A
R
T
_
L
C
R
_
D
L
A
B
)
;

4
3

}

4
4

4
5

v
o
i
d

u
a
r
t
_
p
u
t
c
(
c
h
a
r

c
)

4
6

{

4
7

u
n
s
i
g
n
e
d

c
h
a
r

l
s
r
;

4
8

4
9

W
A
I
T
_
F
O
R
_
T
H
R
E
;

5
0

R
E
G
8
(
U
A
R
T
_
B
A
S
E

+
U
A
R
T
_
T
X
)

=
c
;

5
1

i
f
(
c

=
=

’
\
n
’
)

{

5
2

W
A
I
T
_
F
O
R
_
T
H
R
E
;

5
3

R
E
G
8
(
U
A
R
T
_
B
A
S
E

+
U
A
R
T
_
T
X
)

=
’
\
r
’
;

5
4

}

5
5

W
A
I
T
_
F
O
R
_
X
M
I
T
R
;

5
6

}

5
7

5
8

c
h
a
r

u
a
r
t
_
g
e
t
c
(
v
o
i
d
)

5
9

{

6
0

u
n
s
i
g
n
e
d

c
h
a
r

l
s
r
;

6
1

c
h
a
r

c
;

6
2

6
3

W
A
I
T
_
F
O
R
_
C
H
A
R
;

6
4

c
=

R
E
G
8
(
U
A
R
T
_
B
A
S
E

+
U
A
R
T
_
R
X
)
;

6
5

r
e
t
u
r
n

c
;

6
6

}

6
7

6
8

v
o
l
a
t
i
l
e

i
n
t

n
e
x
t
J
o
b

=
0
;

6
9

v
o
l
a
t
i
l
e

i
n
t

d
o
n
e
C
O
U
N
T

=
0
;
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7
0

7
1

v
o
l
a
t
i
l
e

i
n
t

*
s
e
m
J
o
b
;

7
2

v
o
l
a
t
i
l
e

i
n
t

*
s
e
m
U
A
R
T
;

7
3

7
4

7
5

v
o
i
d

p
r
i
n
t
0
(
)
;

7
6

v
o
i
d

p
r
i
n
t
1
(
)
;

7
7

v
o
i
d

p
r
i
n
t
2
(
)
;

7
8

v
o
i
d

p
r
i
n
t
3
(
)
;

7
9

8
0

i
n
t

m
a
i
n

(
v
o
i
d
)

8
1

{

8
2

s
e
m
J
o
b

=
S
E
M
A
P
H
O
R
E
_
A
D
D
R
E
S
S
(
1
)
;

8
3

s
e
m
U
A
R
T

=
S
E
M
A
P
H
O
R
E
_
A
D
D
R
E
S
S
(
2
)
;

8
4

s
e
m
C
O
U
N
T

=
S
E
M
A
P
H
O
R
E
_
A
D
D
R
E
S
S
(
3
)
;

8
5

8
6

P
(
s
e
m
J
o
b
)
;

8
7

s
w
i
t
c
h
(
n
e
x
t
J
o
b
+
+
)

{

8
8

c
a
s
e

0
:

8
9

u
a
r
t
i
n
i
t
(
)
;

9
0

V
(
s
e
m
J
o
b
)
;

9
1

p
r
i
n
t
0
(
)
;

9
2

b
r
e
a
k
;

9
3

c
a
s
e

1
:

9
4

V
(
s
e
m
J
o
b
)
;

9
5

p
r
i
n
t
1
(
)
;

9
6

b
r
e
a
k
;

9
7

c
a
s
e

2
:

9
8

V
(
s
e
m
J
o
b
)
;

9
9

p
r
i
n
t
2
(
)
;

1
0
0

b
r
e
a
k
;

1
0
1

c
a
s
e

3
:

1
0
2

V
(
s
e
m
J
o
b
)
;

1
0
3

p
r
i
n
t
3
(
)
;

1
0
4

b
r
e
a
k
;

1
0
5

d
e
f
a
u
l
t
:
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1
0
6

V
(
s
e
m
J
o
b
)
;

1
0
7

b
r
e
a
k
;

1
0
8

}

1
0
9

r
e
t
u
r
n

0
;

1
1
0

}

1
1
1

1
1
2

v
o
i
d

p
r
i
n
t
0
(
)

{

1
1
3

P
(
s
e
m
U
A
R
T
)
;

1
1
4

u
a
r
t
_
p
u
t
c
(
’
H
’
)
;

1
1
5

u
a
r
t
_
p
u
t
c
(
’
e
’
)
;

1
1
6

u
a
r
t
_
p
u
t
c
(
’
l
’
)
;

1
1
7

u
a
r
t
_
p
u
t
c
(
’
l
’
)
;

1
1
8

u
a
r
t
_
p
u
t
c
(
’
o
’
)
;

1
1
9

u
a
r
t
_
p
u
t
c
(
’
0
’
)
;

1
2
0

u
a
r
t
_
p
u
t
c
(
’
\
n
’
)
;

1
2
1

V
(
s
e
m
U
A
R
T
)
;

1
2
2

w
h
i
l
e
(
0
)

{
d
o
n
e
C
O
U
N
T
+
+
}
;

1
2
3

}

1
2
4

v
o
i
d

p
r
i
n
t
1
(
)

{

1
2
5

P
(
s
e
m
U
A
R
T
)
;

1
2
6

u
a
r
t
_
p
u
t
c
(
’
H
’
)
;

1
2
7

u
a
r
t
_
p
u
t
c
(
’
e
’
)
;

1
2
8

u
a
r
t
_
p
u
t
c
(
’
l
’
)
;

1
2
9

u
a
r
t
_
p
u
t
c
(
’
l
’
)
;

1
3
0

u
a
r
t
_
p
u
t
c
(
’
o
’
)
;

1
3
1

u
a
r
t
_
p
u
t
c
(
’
1
’
)
;

1
3
2

u
a
r
t
_
p
u
t
c
(
’
\
n
’
)
;

1
3
3

V
(
s
e
m
U
A
R
T
)
;

1
3
4

w
h
i
l
e
(
0
)

{
d
o
n
e
C
O
U
N
T
+
+
}
;

1
3
5

}

1
3
6

v
o
i
d

p
r
i
n
t
2
(
)

{

1
3
7

P
(
s
e
m
U
A
R
T
)
;

1
3
8

u
a
r
t
_
p
u
t
c
(
’
H
’
)
;

1
3
9

u
a
r
t
_
p
u
t
c
(
’
e
’
)
;

1
4
0

u
a
r
t
_
p
u
t
c
(
’
l
’
)
;

1
4
1

u
a
r
t
_
p
u
t
c
(
’
l
’
)
;
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1
4
2

u
a
r
t
_
p
u
t
c
(
’
o
’
)
;

1
4
3

u
a
r
t
_
p
u
t
c
(
’
2
’
)
;

1
4
4

u
a
r
t
_
p
u
t
c
(
’
\
n
’
)
;

1
4
5

V
(
s
e
m
U
A
R
T
)
;

1
4
6

w
h
i
l
e
(
0
)

{
d
o
n
e
C
O
U
N
T
+
+
}
;

1
4
7

}

1
4
8

v
o
i
d

p
r
i
n
t
3
(
)

{

1
4
9

P
(
s
e
m
U
A
R
T
)
;

1
5
0

u
a
r
t
_
p
u
t
c
(
’
H
’
)
;

1
5
1

u
a
r
t
_
p
u
t
c
(
’
e
’
)
;

1
5
2

u
a
r
t
_
p
u
t
c
(
’
l
’
)
;

1
5
3

u
a
r
t
_
p
u
t
c
(
’
l
’
)
;

1
5
4

u
a
r
t
_
p
u
t
c
(
’
o
’
)
;

1
5
5

u
a
r
t
_
p
u
t
c
(
’
3
’
)
;

1
5
6

u
a
r
t
_
p
u
t
c
(
’
\
n
’
)
;

1
5
7

V
(
s
e
m
U
A
R
T
)
;

1
5
8

w
h
i
l
e
(
0
)

{
d
o
n
e
C
O
U
N
T
+
+
}
;

1
5
9

}
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B

.2
.4

se
a
rc

h
.c

1
#
i
n
c
l
u
d
e

"
b
o
a
r
d
.
h
"

2
#
i
n
c
l
u
d
e

"
u
a
r
t
.
h
"

3
#
i
n
c
l
u
d
e

<
s
t
r
i
n
g
.
h
>

4 5 6 7
c
o
n
s
t

c
h
a
r

*
s
t
r

=
"
O
r
i
g
i
n
s
:

S
h
o
r
t

s
t
o
r
i
e
s

d
a
t
e

b
a
c
k

t
o

t
h
e

o
r
a
l

s
t
o
r
y
-
t
e
l
l
i
n
g

t
r
a
d
i
t
i
o
n
s

w
h
i
c
h

o
r
i
g
i
n
a
l
l
y

p
r
o
d
u
c
e
d

e
p
i
c
s

s
u
c
h

a
s

t
h
e

I
l
i
a
d

a
n
d

O
d
y
s
s
e
y

b
y

H
o
m
e
r
.

O
r
a
l

n
a
r
r
a
t
i
v
e
s

w
e
r
e

o
f
t
e
n

t
o
l
d

i
n

t
h
e

f
o
r
m

o
f

r
h
y
m
i
n
g

o
r

r
h
y
t
h
m
i
c

p
o
e
t
r
y
,

o
f
t
e
n

i
n
c
l
u
d
i
n
g

r
e
c
u
r
r
i
n
g

s
e
c
t
i
o
n
s

o
r
,

i
n

t
h
e

c
a
s
e

o
f

H
o
m
e
r
,

H
o
m
e
r
i
c

e
p
i
t
h
e
t
s
.

S
u
c
h

s
t
y
l
i
s
t
i
c

e
f
f
e
c
t
s

o
f
t
e
n

a
c
t
e
d

a
s

m
n
e
m
o
n
i
c

m
e
a
n
s

f
o
r

e
a
s
i
e
r

r
e
c
a
l
l
,

r
e
n
d
i
t
i
o
n

a
n
d

a
d
a
p
t
a
t
i
o
n

o
f

t
h
e

s
t
o
r
y
.

S
h
o
r
t

s
e
c
t
i
o
n
s

o
f

s
u
c
h

p
o
e
m
s

m
i
g
h
t

f
o
c
u
s

o
n

i
n
d
i
v
i
d
u
a
l

n
a
r
r
a
t
i
v
e
s

t
h
a
t

c
o
u
l
d

b
e

t
o
l
d

a
t

o
n
e

s
i
t
t
i
n
g
.

T
h
e

o
v
e
r
a
l
l

a
r
c

o
f

t
h
e

s
t
o
r
y

w
o
u
l
d

o
n
l
y

e
m
e
r
g
e

t
h
r
o
u
g
h

t
h
e

t
e
l
l
i
n
g

o
f

m
u
l
t
i
p
l
e

s
e
c
t
i
o
n
s

o
f

t
h
e

t
a
l
e
.

F
a
b
l
e
s
,

w
h
i
c
h

t
e
n
d

t
o

b
e

f
o
l
k

t
a
l
e
s

w
i
t
h

a
n

e
x
p
l
i
c
i
t
l
y

e
x
p
r
e
s
s
e
d

m
o
r
a
l
,

w
e
r
e

s
a
i
d

b
y

t
h
e

G
r
e
e
k

h
i
s
t
o
r
i
a
n

H
e
r
o
d
o
t
u
s

t
o

h
a
v
e

b
e
e
n

i
n
v
e
n
t
e
d

b
y

a

G
r
e
e
k

s
l
a
v
e

n
a
m
e
d

A
e
s
o
p

i
n

t
h
e

6
t
h

c
e
n
t
u
r
y

B
C
E

(
a
l
t
h
o
u
g
h

o
t
h
e
r

t
i
m
e
s

a
n
d

n
a
t
i
o
n
a
l
i
t
i
e
s

a
r
e

a
l
s
o

g
i
v
e
n

f
o
r

A
e
s
o
p
)
.

T
h
e
s
e

a
n
c
i
e
n
t

f
a
b
l
e
s

a
r
e

k
n
o
w
n

t
o
d
a
y

a
s

A
e
s
o
p
’
s

F
a
b
l
e
s
.

T
h
e

o
t
h
e
r

a
n
c
i
e
n
t

f
o
r
m

o
f

s
h
o
r
t

s
t
o
r
y
,

a
n
e
c
d
o
t
e
s
,

w
e
r
e

p
o
p
u
l
a
r

d
u
r
i
n
g

t
h
e

y
e
a
r
s

o
f

t
h
e

R
o
m
a
n

E
m
p
i
r
e
.

A
n
e
c
d
o
t
e
s

f
u
n
c
t
i
o
n
e
d

a
s

a
s
o
r
t

o
f

p
a
r
a
b
l
e
,

a
b
r
i
e
f

r
e
a
l
i
s
t
i
c

n
a
r
r
a
t
i
o
n

t
h
a
t

e
m
b
o
d
i
e
s

a
p
o
i
n
t
.

M
a
n
y

o
f

t
h
e

s
u
r
v
i
v
i
n
g

R
o
m
a
n

a
n
e
c
d
o
t
e
s

w
e
r
e

l
a
t
e
r

c
o
l
l
e
c
t
e
d

i
n

t
h
e

G
e
s
t
a

R
o
m
a
n
o
r
u
m

i
n

t
h
e

1
3
t
h

o
r

1
4
t
h

c
e
n
t
u
r
y
.

A
n
e
c
d
o
t
e
s

r
e
m
a
i
n
e
d

p
o
p
u
l
a
r

i
n

E
u
r
o
p
e

w
e
l
l

i
n
t
o

t
h
e

1
8
t
h

c
e
n
t
u
r
y
,

w
h
e
n

t
h
e

f
i
c
t
i
o
n
a
l

a
n
e
c
d
o
t
a
l

l
e
t
t
e
r
s

o
f

S
i
r

R
o
g
e
r

d
e

C
o
v
e
r
l
e
y

w
e
r
e

p
u
b
l
i
s
h
e
d
.

I
n

E
u
r
o
p
e
,

t
h
e

o
r
a
l

s
t
o
r
y
-
t
e
l
l
i
n
g

t
r
a
d
i
t
i
o
n

b
e
g
a
n

t
o

d
e
v
e
l
o
p

i
n
t
o

w
r
i
t
t
e
n

s
t
o
r
i
e
s

i
n

t
h
e

e
a
r
l
y

1
4
t
h

c
e
n
t
u
r
y
,

m
o
s
t

n
o
t
a
b
l
y

w
i
t
h

G
e
o
f
f
r
e
y

C
h
a
u
c
e
r
’
s

C
a
n
t
e
r
b
u
r
y

T
a
l
e
s

a
n
d

G
i
o
v
a
n
n
i

B
o
c
c
a
c
c
i
o
’
s

D
e
c
a
m
e
r
o
n
.

B
o
t
h

o
f

t
h
e
s
e

b
o
o
k
s

a
r
e

c
o
m
p
o
s
e
d

o
f

i
n
d
i
v
i
d
u
a
l

s
h
o
r
t

s
t
o
r
i
e
s

(

w
h
i
c
h

r
a
n
g
e

f
r
o
m

f
a
r
c
e

o
r

h
u
m
o
r
o
u
s

a
n
e
c
d
o
t
e
s

t
o

w
e
l
l
-
c
r
a
f
t
e
d

l
i
t
e
r
a
r
y

f
i
c
t
i
o
n
s
)

s
e
t

w
i
t
h
i
n

a
l
a
r
g
e
r

n
a
r
r
a
t
i
v
e

s
t
o
r
y

(
a

f
r
a
m
e

s
t
o
r
y
)
,

a
l
t
h
o
u
g
h

t
h
e

f
r
a
m
e

t
a
l
e

d
e
v
i
c
e

w
a
s

n
o
t

a
d
o
p
t
e
d

b
y

a
l
l

w
r
i
t
e
r
s
.

A
t

t
h
e

e
n
d

o
f

t
h
e

1
6
t
h

c
e
n
t
u
r
y
,

s
o
m
e

o
f

t
h
e

m
o
s
t

p
o
p
u
l
a
r

s
h
o
r
t

s
t
o
r
i
e
s

i
n

E
u
r
o
p
e

w
e
r
e

t
h
e

d
a
r
k
l
y

t
r
a
g
i
c

n
o
v
e
l
l
a

o
f

M
a
t
t
e
o

B
a
n
d
e
l
l
o

(
e
s
p
e
c
i
a
l
l
y

i
n

t
h
e
i
r

F
r
e
n
c
h

t
r
a
n
s
l
a
t
i
o
n
)
.

D
u
r
i
n
g

t
h
e

R
e
n
a
i
s
s
a
n
c
e
,

t
h
e

t
e
r
m

n
o
v
e
l
l
a

w
a
s

u
s
e
d

w
h
e
n

r
e
f
e
r
r
i
n
g

t
o

s
h
o
r
t

s
t
o
r
i
e
s
.

T
h
e

m
i
d

1
7
t
h

c
e
n
t
u
r
y

i
n

F
r
a
n
c
e

s
a
w

t
h
e

d
e
v
e
l
o
p
m
e
n
t

o
f

a
r
e
f
i
n
e
d

s
h
o
r
t

n
o
v
e
l
,
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