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DEFINITION 
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LCB LAN Control Block 

5 



1 .2 

1 .3 

1 .4 
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INTRODUCTION AND OVERVIEW 

BACKGROUND 
Th I sis one of severa I I nterface Software modu I es deve loped by 

the Hardware Deve I opment Group to prov i de an I nterface between the 
CommunIcatIon Software and Lacs hardware. Basically, It Is a 
fIrmware module control lIng hardware functions and yet Is written In 
"c" language and Is running under the control of the Kernel 
Operating System environment. 

This Interface supports a physical I/O Interface between the 
Level 6 and Lan controller. All 10LDs that are destined for this 
controller are assembled and dispatched to various layers which 
require communication with Level 6. This module can be viewed as an 
extension of the Kernel Service function. 

BASIC PURPOSE 
The basic function of the module Is to recognize the iolds that 

are Issued by a CPU and dispatch them to Its destination according 
to an entry in the channel table which Is previously setup by the 
user. 

BASIC STRUCTURE 
This module essentially consists of three sectlons.The first 

section Initializes the 10LD queues and hardware envlroment for 
accepting 10LDs from Level 6. The second section contains the main 
routine looking for messages from its own mailbox to perform mailbox 
reg I str at Ion and presen tat Ion of ch an ne I ma I I box In formation th at 
spec I f I es where an 10LD may be dispatched. The th I rd section I s the 
10LD Interrupt handler. It assembles the Incoming 10LDs from the 10 
queues Into messages and dispatches them to their destination 
according to their channel mailbox table entry. It also manages the 
queues for the hardware to continue to accept 10LDs from the 
megabus. 

BASIC OPERATION 
The process starts with the Initialization code. It programs the 

dma chip with two queue pointers and sets up the control registers 
ready for 10LDs. The queues are cleared to zero. The Interrupt 
routine to handle the next 10LD queue Is registered with the 
Kernel. Now It Is ready to accept messages from the user to register 
their mailbox entries. When an 10LD arrives the channel associated 
with It will be used to pickup the entry. It is this entry that the 
IOLD will be dispatched to. During the registration no 10LD wTlI be 
allowed until an event registration Is completed.Then the start_ 10 
lold information will be sent to the event mailbox. Only this time, 
a Signal Is gIven to hardware to enable megabus 10 reception. The 
operatIon Is under the Kernel O.S. environment. 

6 
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2. EXTERNAL SPECIFICATION 

2.1 OWNED DATA STRUCTURES 
A data structure Is created to handle 1/0 orders. 

Declaration: 
The "c" 

struct S short ch fc; 1* 
long *16_address;l* 
short range; 1* 
tlOITEM 

channel number and function code *1 
Level 6 memory address *1 

struct S 
10lTEM 10 IlstO[32]; 
10lTEM 10-llst1[32]; 
10lTEM 10-' Ist2(32]; 
10lTEM 10-' Ist3[32]; 

tDataDes; 

range *1 

1* first 10 queue list *1 
1* second 10 queue lIst *1 
1* thIrd 10 queue lIst *1 
1* fourth 10 queue list *1 

The phys I ca I I ayout for DataDes: 
-----~------------------- 800400 

11 
11 .. 
11 , 
1l 

10LD queues struct 

, 
11 , 
, 
11 .. 
.. .. 
" .. 
11 
11 

800500 

800600 

800700 

A maIlbox table for 64 channels and an Event Is created durIng 
startup. This table contains all mailbox Ids. When an lold comes 
the channel associated with this lold will be used to pickup the 
mailbox Id from the table and dIspatch to that mailbox. An zero 
entry w II I dIspatch to the event ma I I box. A read or wr I te command 
to the table Is permitted any time. 

7 o 



10 Dispatcher Interface Software Component Specification 

~~2 EXTERNAL INTERFACES 
(.. The 10 Dispatcher Is drIven by two external events. A 

. channel maIlbox reglstratlon(wrlte channel mailbox Id) or read 
channel mailbox Id Is accomplished with the 0.5. sendmsg call. The 

(' 
-" 

message type Is regIster normal,reglster event, read normal,or 
read event. The "c" DeclaratIon for the message: 

struct chan mbld § 
MSG m /* kernel message header */ 
short chan nmb /* channel number bit 10 - 15 */ -MBID mbld /* ma II box I d for thIs channel */ 
MBID ret mbld /* return ma II box Id */ 
short ret_code /* normal = O,undeflned type=-l*/ 
t; 

When an event mailbox Is registered for the first tIme the 
start I/O lold being queued up by the prom fIrmware Is sent to the 
event ma II box and hardware Is enab I ed to accept any 10 oders. 
W hen the cpu Iss u e san I 0 0 r de r to I a c co n t r 0 I I e r the h a r d war e put 
It Into the queue and cause a level 4 68000 Interrupt. The 10 
DIspatcher Is actIvated and uses the following "c" declaratIon 
to dIspatch the lold: 

struct loldmsg§ 
MSG m /* kernel message header */ 
short chanfc /* channel number and function code*/ 

/* bit 0 -9 channell 10 - 15 = 10LD*/ 
long *16 addr /* Icb address In Level 6 */ -short Icb - Inf /* protocal Id aOnd Icb sIze */ 

t; -

2.3 INITIALIZATION REQUIREMENTS 

The InItIalization and maIn entries are part of the system 
table,CSl file. When the system Is up thIs process Is also 
ready. The mailbox Id for thIs process Is "IODISP". The mailbox 
table Is created and Is cleared to zero. 10 queues are setup and 
cleared to zero. The dma chip Is setup and Is ready. However, 
Registration of the Interrupt routine to handle 10 with the 0.5. 
must done when the sy stem I s powered up. No 10 orders wou I d be 
accepted untIl event regIstration Is completed fIrst. 

2.4 TERMINATION REQURIEMENTS 

There Is no termination requIrement for this 10 Dispatcher as 
long as the Lacs board Is up. 

C: 
8 



10 DIspatcher Interface Software Component SpecIfIcatIon 

2.5 ENVIRONMENT 

The code is In "c" control megabus Interface and operate under 
the envIronment of the BrIdge Kernel. 

2.6 TIMING AND SIZE REQUIRMENTS 

The sIze of thIs module Is approxmately 2k words. 

2.7 ASSEMBLY AND LINKING 

The source code name for 
dIrectory /usr/dvlp/megabus. 

thIs Is lac lo.c and Is In the 
The binary trle lac_ lo.b must 
create a loadable tound unIt. lInked with the usr/dvlp/kernel to 

2.8 TESTING CONSIDERATIONS 
None 

2.9 DOCUMENATION CONSIDERATIONS 

The source code Is wr I tten 
self-explanatory. 

2.10 OPERATING PROCEDURES 

None 

2.11 ERROR MESSAGES 
None 
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INTERNAL SPECIFICATION 

OVERVIEW 
The bas I c f unct Ion of the 10 0 I s patch I s to honor the requests 

from users to register or obtain channel mailbox Id for a given 
channel. An 10LD Interrupt handler Is Implemented to assemble and 
dispatch 10LDS that are p I aced by the hardware I n the 
pre-assigned queues. The module Is linked and run under the 
control Qf the Bridge Kernel. 

3.2 SUBCOMPONENT DESCRIPTION 

3 • 2 • 1 I 0 HAN 0 L E R 
This handler Is hardware Interr'upt driven. Upon entry Into the 

routine It scans the hardware queue for lold. The channel number 
associated with the lold will be used as an Index to the channel 
mailbox table to obtain the mailbox Id. Then the' lold will be 
dispatched to that maIlbox Id. The routIne resumes scan untl I al I 
lolds are dispatched. 

3.2.2 CHANNEL MAILBOX REGISTRATION 
A channel mailbox table Is setup to accommodate all 64 

channels plus and event mailbox Id. A user may send a 
reg I stratI on message to request to put an entry for or read a 
particular channel or event Id. When a user. registers the event 
mailbox Id with thIs component for the fIrst time It wll I 
dIspatch the start 10 10LD which Is placed by the prom firmware 

( In specific temporary buffer to the event mailbox Id. The 
~- component I s a I ways ready to rece I ve from I ts own ma II box for 

messages. A brecelve is called. 

3.2.3 10 QUEUE REQUEST INTERRUPT HANDLER 
When the DMA ch I p runs out a queue I t I nterrupts for another 

one. The routIne responds the request by consultIng the list 
whIch will specify which one of the four queues should be 
programmed I nto the ch I p • Before return I ng to the Kernel I t must 
reset the block transfer complete bit In the channel status 
register. 

3.3 FUTURE DEVELOPMENT AND MAINTENANCE 
as required 

(~ 
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4. PROCEDURAL DESIGN 
none 

1 1 
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INTRODUCTION AND OVERVIEW 

BACKGROUND 
This is one of several Interface Software modules developed by 

the Hardware Development Group to provide an interface between the 
Communication Software and Lacs hardware. Basically, It is a 
firmware module controlling hardware functions and yet is written in 
"c" language and Is running under the control of the Kernel 
Operating System environment. 

This interface supports a physical I/O Interface between the 
Level 6 and Lan controller. All 10LDs that are destined for this 
controller are assembled and dispatched to various layers which 
require communication with Level 6. This module can be viewed as an 
extension of the Kernel Service function. 

BASIC PURPOSE 
The basic function of the module is to recognize:the iolds that 

are iss u e d by a CPU and dis pat c h them to Its des tin a t Ion a c cor din g 
to an entry in the channel table which is previously setup by the 
user. 

1.3 BASIC STRUCTURE 

1 .4 

This module essentially consists of three sections.The first 
section initializes the 10LD queues and hardware enviroment for 
accepting 10LDs from Level 6. The second section contains the main 
routine looking for messages from Its own mailbox to perform mailbox 
registration and presentation of channel mailbox Information that 
specifies where an 10LD may be dispatched. The third section Is the 
10LD Interrupt handler. It assembles the Incoming 10LDs from the 10 
queues Into messages and dispatches them to their destination 
according to their channel mailbox tabLe entry. It also manages the 
queues for the hardware to continue to accept 10LDs from the 
megabus. 

BASIC OPERATION 
The process starts with the Initialization code. It programs the 

dma chip with two queue pointers and sets up the control registers 
ready for 10LDs. The queues are cleared to zero. The interrupt 
routine to handle the next 10LD queue Is registered with the 
Kernel. Now it is ready to accept messages from the user to register 
their mailbox entries. When an IOLD arrives the channel associated 
with It will be used to pickup the entry. It is this entry that the 
10LD will be dispatched to. During the registration no 10LD will be 
allowed unti I an event registration Is completed.Then the start_ io 
lold information will be sent to the event mailbox. Only this time, 
a signal is given to hardware to enable megabus 10 reception. The 
operation Is under the Kernel O.S. environment. 

6 
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2. EXTERNAL SPECIFICATION 

2.1 OWNED DATA STRUCTURES 
A data structure Is created to handle 1/0 orders. 

Declaration: 
The "c" 

struct § short ch fc; 1* 
long *16_address:l* 
short range; 1* 
tlOITEM 

channel number and function code *1 
Level 6 memory address *1 

struct § 

10lTEM 10 IlstO[32]; 
10lTEM 10-llst1[32]; 
10lTEM 10-llst2[32]; 
10lTEM 10-llst3[32]; 

tDataDes; 

range *1 

1* first 10 queue list *1 
1* second 10 queue list *1 
1* third 10 queue list *1 
1* fourth 10 queue II st */ 

The phys I ca I I ayout for DataOes: 
------------------------- 800400 

, 
11 
1[ 

11 
11 
11 

10LD queues struct 

, 
11 

" , 
11 , 

800500 

800600 

800700 

A maIlbox table for 64 channels and an Event Is created during 
startup. This table contains all mailbox Ids. When an lold comes 
the channel associated with this lold will be used to pickup the 
m a I I box I d from the tab I e and dis pat c h tot hat m a I I box. An z e r 0 
entry wll I dispatch to the event mailbox. A read or write command 
to the table Is permitted any time. 

7 
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2.2 EXTERNAL INTERFACES 
The 10 Dispatcher is driven by two external events. A 

channel mailbox registratlon(write channel mailbox Id) or read 
channel mailbox id Is accomplished with the O.S. sendmsg call. The 
message type is register normal,reglster event, read normal,or 
read event. The "c" Declaration for the message: 

struct ch an mbid § 

MSG m /* kernel message header */ 
short chan nmb ./* channel number bit 10 - 1 5 */ -MBID mbld /* ma I I box I d for this channel */ 
MBID ret mbid /* return ma I I box I d */ 
short ret code /* normal = a,undeflned type=-l*/ -
ti 

When an event mailbox is registered for the 'first time the 
start I/O iold being queued up by the prom firmware Is sent to the 
event mailbox and hardware is _gnabled to accept any 10 oders. 
When the cpu Issues an 10 order to lac controller the hardware put 
it into the queue and cause a level 4 68000 interrupt. The 10 
Dispatcher Is activated and uses the following "c" declaration 
to dispatch the iold: 

struct loldmsg§ 
MSG m /* kernel message header */ 
short chanfc /* channel number and function .::ode*/ 

/* bit 0 -9 channell 1 a - 1 5 = 10LD*/ 
lon'g *16 addr /* I cb address In Level 6 */ -short Icb Inf /* protocal i d and Icb size */ 

t; 

2.3 INITIALIZATION REQUIREMENTS 

The i nit I a I I z a t Ion and m a I n en t r i e s are par t 0 f the s y stem 
table,CSl file. When the system Is up this process Is also 
ready. The mailbox Id for this process Is "IODISP". The mailbox 
table Is created and Is cleared to zero. 10 queues are setup and 
cleared to zero. The dma chip Is setup and Is ready. However, 
Registration of the Interrupt routine to handle 10 with the O.S. 
m u s t don e w hen the s y stem I s power e d up. No I 0 0 r de r s 'II 0 u I d be 
accepted until event registration Is completed first. 

2.4 TERMINATION REQURIEMENTS 

There is no termination requirement for this 10 Dispatcher as 
long as the Lacs board Is up. 

8 
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2.5 ENVIRONMENT 

The code is In_ "c" control megabus Interface and operate under 
the environment of the Bridge Kernel. 

2.6 TIMING AND SIZE REQUIRMENTS 

The size of this module Is approxmately 2k words. 

2.7 ASSEMBLY AND LINKING 

The source code name for 
directory /usr/dvlp/megabus. 

this Is lac_ lo.c and Is In the 
The binary file lac_ lo.b must 
create a loadable bound unit. I inked with the usr/dvlp/kernel to 

2.8 TESTING CONSIDERATIONS 
None 

2.9 DOCUMENATION CONSIDERATIONS 

The source code 
self-explanatory. 

2.10 OPERATING PROCEDURES 

None 

2.11 ERROR MESSAGES 
None 

------ ------_ .. __ ._._--------- ---

Is wrItten 

9 
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INTERNAL SPECIFICATION 

OVERVIEW 
The basic function of the 10 Dispatch Is to honor the requests 

from users to register or obtain channel mailbox id for a given 
channel. An 10LD interrupt handler Is implemented to assemble and 
dispatch 10LDS that are p I aced by the hardware in the 
pre-assigned queues. The module Is linked and run under the 
co n t r 0 I 0 f the B rid g eKe r n e I • 

3.2 SUBCOMPONENT DESCRIPTION 

3.2.1 10 HANDLER 
This handler is hardware interrupt driven. Upon entry Into the 

routine it scans the hardware queue for iold. The channel number 
associated with the iold will be used as an Index to the channel 
mailbox table to obtain the mailbox Id. Then the lold will be 
dispatched to that mailbox Id. The routine resumes scan until all 
iolds are dispatched. 

3.2.2 CHANNEL MAILBOX REGISTRATION 
A channel mailbox table Is setup to accommodate all 64 

channels plus and event mailbox Id. A user may send a 
registration message to request to put an entry for or read a 
particular channel or event Id. When' a user registers the event 
mailbox Id with this component for the first time It will 
dispatch the start 10 10LD wh I ch Is P I aced by the prom firmware 
in specific temporary buffer to the event mailbox Id. The 
component Is always ready to receive from Its own mailbox for 
messages. A brecelve I·s called. 

3.2.3 10 QUEUE REQUEST INTERRUPT HANDLER 
When the DMA chip runs out a queue It Interrupts for another 

one. The routine responds the request by consulting the list 
which will specify which one of the four queues should be 
programmed Into the chip • Before returning to the Kernel It must 
reset the block· transfer complete bit in the channel status 
register. 

3.3 FUTURE DEVELOPMENT AND MAINTENANCE 
as required 

1 0 
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4. PROCEDURAL DESIGN 
none 
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