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1. INTRODUCTION AND OVERVIEW 

1 .1 BACKGROUND 

The Logical Link Control Layer for LACS oftware and Hardware 
development is designed and implemented to meet IEEE 802.2 
standard. The logical link layer is the conceptual layer of 
control or processing logic existing in the hierachical structure 
of a station that is responsible for maintaining control of the 
data 1 ink. The logical link layer functions provide an interface 
between the station higher layer logic and the data link. These 
functions include address/control field interpretation, channel 
access and command PDU/response PDU generatiol1, transmission and 
interpretation. 

The IEEE 802 standard identifies two distinct "classes" of LLC 
operation Currently, we support Class I which provides 
data-link-connectionless service only. (Class II provides 
data-link-connection-oriented service plus 
data-link-connectionless service, this will be support later). 

In the IEEE 802 model, the LLC sublayer is responsible for 
supporting logical access points called LSAPs. The sublayer 
accepts write primitives from the Ne·twork layer above and formats:,\ 
them into write primitives for the MAC sublayer below. Incoming~) 
data in the form of indicate primitives from the MAC sub layer are 
prepared for the Network layer. Addresses assoc iated with each 
layer are either added or removed as is appropriate for the 
direction of data flow and the layer involved. 

Honeywell Infomation Systems 
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(/ 1.2 

c 

BASIC PURPOSE 

The service of the Logical Link Layer is the capabilities which it 
offers to a user in the next higher layer (or lower l-ayer) In 
order to provide its services, LLC layer bu il ts its func t ions on 
the services which it requires from the next lower layer (MAC 
layer). The LLC layer's primitive services are: 

REQUEST 

INDICATION 

CONFIRM 

The request primitive is passed from the LLC layer's 
user (it could be the higher layer: Level 6, or 
Network layer, or Transport layer, or could be the 
lower layer: MAC layer), to the LtC layer's sublayer 
to request that a service be initiated. 

The indication primitive is passed from the LLC 
layer's sub layer to the LLC layer's user to indicate 
an event which is significant to the LLC layer's 
user. This event may be logically related to a remote 
servicerequest, or may be cause by an event internal 
to the LLC sublayer. 

The confirm primitive is passed from the LLC layer to 
the LLC layer's user to convey the results of one or 
more associated previous service request(s). This 
primitive may indicate either failure to comply or 
some level of compliance. It does not necessarily 
indicate any activi ty at the remote pe"er interface. 
IN THE CURRENT RELEASE, WE "DO NOT USE THIS 
MECHANISM TO HANDLE THE LAYER INDICATION. 

The Logical service access points called LSAPs are managed by 
the LLC sublayer and the LLC sublayer management services. 
Communications take place between local LSAPs and their peer 
enities, remote LSAPs, in the form of protocol data units (PDU). 
The Network layer or layers above LLC will select and use LSAPs 
to rou te messages to and f rom Network (or SubNetwork, or 
Transport) service access points called NSAPs (or TSAP's). 

Honeywell Infomation Systems 
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1.3 BASIC STRUCTURE 

The LLC Sublayer and the LLC Sublayer Management func t ions are 
provided by a set of 3 processes that run under the Bridge Kernel 
operat ing system. The 3 processes are a layer· management 
process (LM), a transmit process (XMT) and a receive process 
(RCV). Each process will have public access to tables that 
contain the state and status of the process itself as well as 
the various service access points (SAPs). -

The mailboxes for a LLC Layer instance interface with the 
megabus software, the MAC layer and System Management. A 
mailbox will be created for each interface as follows. 

Layer Management LM 
default mailbox 

Mailbox Names 
(For Layer Instance 0-3) 

LNMLME 
LLC LMO 
LLC-LMI 
LLC-LM2 
LLC-LM3 

.~\ 
\ i 

'.J 

Default mailbox for the LM process. 
System Management messages arrive here 
alarm messages returned from the kernel 
routed here. 

All 
and 
are ( '\ 

'''-j 

Default mailbox for 
Transmit process XMIT 

llc txO 
llc-txl 
llc-tx2 
llc-tx3 

Layer Management messages from LLC LM to 
transmit process LLC XMIT arrive here. 

Default mailbox for 
Receive process RCV 

Megabus mbx 

llc rxO 
llc-rxl 
Ilc-rx2 
llc-rx3 

Layer Management messages from LLC LM to 
receive process LLC RCV arrive here. 

IODISP 
MEMDMA 

IOLD messages and returning DMA requests 
arrive here. 

MAC Data rnbx MAC DATA. indication messages and returning 
MAC:DATA.request messages arrive here. 

Honeywell Infomation Systems 
Page - 7 -



c 

LOGICAL LINK CONTROL LAYER (IEEE 802.2, in LACS) Component Specification 

1.4 BASIC OPERATION 

The Logical Link Control Layer in the IEEE 802 Local Area Network 
Protocol is common to the various medium access methods that are 
defined and supported by the IEEE 802 activity. 

The Logical Link Control Layer interface service to the Network 
(Transport) Layer provides various services that the LLC layer, 
plus underlying layers and sublayer, offer to the Network 
(Transport) layer, as viewed from the Network (Transport) layer. 
These services are defined so as to be independent of the form of 
the medium access methodology, and of the nature of the medium 
itself. 

In order to support the LACS, a software driv1er will be written 
for the DPS 6 to provide the interface to the different layers. In 
addition to this, System Management facilities will be provided in 
the DPS 6 and LACS to help control and administer the local LACS 
as well as the entire network. 

Honeywell Infomation Systems 
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The following diagrams illustrate the Logical Link Layer serves to 
different configuration of Local Area Network Protocals 

LLC LAYER AT THE CURRENT RELEASE LAN CONFIGURATION 

+-----------------------------~--------------------------+ 
DPS 6 USER 
(MOD 40U 4.1 Operating System) 

++------------------------------------------------------++ 
Distributed System Architecture 
(Honeywell DSA Network System) 

++----------------------------------------------------++ 
I Interface Level 6 Software I 
++--------------------------------------------------++ 
I Megabus interface I 
++------------------------------------------------++ 

+------<====) LACS Megabus Interface Module (DMA) ! 
I I IOLD message! !Logical Control Blk! 

SME . I LOGICAL. L.IN~ONTROL LAYER ~ =l 
+=) I I MAC DATA INDICATE MESSAGE MAC DATA REQUEST MESSAGE 

System<=+ Instance-O Instance-l Instance-2 Instance-3 ! 

:~~~i:1 ----l--~--=--l~l--~--=--l----l--~--=--l----l--~--=--l----
===) Medium Medium Medium Medium 
<=== Access Access Access Access 
I Control Control Control Control 

+------+ 0 1 2 3 

Honeywell Infomation Systems 
Page - 9-

;;-, 
, \ 

\c,j 

/('~\ 

:~' 



( 

c 

LOGICAL LINK CONTROL LAYER (IEEE 802.2, in LACS) Component specification 

LLC LAYER AT THE NEXT RELEASE LAN CONFIGURATION 
(with Network, Transport layers) 

+--------------------------------------------------------+ 

DPS 6 USER 
(MOD 400 4.1 Operating System) 

++------------------------------------------------------++ 
(Option) 

Distributed System Architecture 
(Honeywell DSA Network System) 

(Can be other User application) 

++----------------------------------------------------++ 
I Interface Level 6 Software I 
++--------------------------------------------------++ 

I Megabus interface I 
++------------------------------------------------++ 

+------<====) LACS Megabus Interface Module (DMA) I I l::::::::lIOLD messagel:::1Logical Control Blkl::+ 

SME 

<====) Transport Layer . I 
1 +----------------1 TRN Message I------------~----+ 
<====) Network Layer I 

+----------------1 Net Message 1-----------------+ 

I LOGICAL LINK CONTROL LAYER 
+=) I I MAC DATA INDICATE MESSAGE MAC DATA REQUEST MESSAGE 

System<=+ Instance-O Instance-l Instance-2 Instance-3 

:~~~i:1 ---l--~--=--l---l--~--=--l---l--~--=--l---l--~--=--l---
===) Medium Medium Medium Medium 
<=== Access Access Access Access 
1 Control Control Control Control 

+------+ 0 1 2 3 
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Code for the LLC and LLC layer mamagement functions will be loaded(~~ 
with the rest of the LACS board code and begin operating when the ' 
process has been activated by System Management. Data exchanged 
with other processes such as 11AC or megabus interface software, 
will take the form of messages delivered to process mailboxes via 
services provided by the Kernel. 

LLC Layer Instance Block Diagram 

(Megabus) ___________________ (Default) ____ ~ 
Interface LME 

LLC LME 

Process 

(Megabus) (MAC DATA) (Default) ____ ~ 
Interface--- indlcatioO--- SM 

LLC Receive 

Process 

(Megabus) (MAC_DATA) (Default) 
Interfac-e---- ---- SM ------T 

LLC Transmit 

Process 

Honeywell Infomation Systems 
Page -11-

If' "'. 

<~,-j 



c 

LOGICAL-LINK CONTROL LAYER (IEEE 802.2, in LACS) Component Specification 

The Process for transmit is the following: 

1. recieve Itxmit" LCB from level 6. 

2. Validate LCB. 
. 

3. detect if data in LCB directly. If it is, go to step 5. 

4. If data is not in LCB, call DMA bring data buffer cross the 
MEGABUS interface from level 6. 

5. allocate llc trans block. 

6. convert LCBdata to transaction block. 

7. prepend the LLC header. 

8. send message LLC_PDU (llc_trans) th MAC layer for transmit. 

9. Set up all statiatic counters. 

Honeywell Infomation Systems 
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The Process for recieve is of the following: 

There are three cases, recieve LCB arrival, POU arrival, and XID, 
TEST response. 

I. recieve LCB 

1. recieve "READ" LCB from level 6. 

2. validate LCB. 

3. If POU queue has waiting POU block, then convert each of the 
POU block (in the queue structure order) to LCB data format, 
andsend each one (in order) back to level 6. Untill PDU in 
queue are sent out completely. Complete the READ LCB. 

4. If POU queue is empty, allocate READ LCB transact ion block to 
transfer the LCB data to READ transaction block. Hang up the 
transaction block at the READ LCB queue. (If the queue is 
already full, drop this transac t ion block return the memory 
allocated) • 

5. set statistic counter. 

II. recieve POU 

1. recieve POU data block from MAC layer. 

2. validate POU. If illigal POU, drop it. 

3. If POU is valid, strip the LLC header. 

4. convert POU block to lIe trans block. If there are outstanding 
read LCB in the LCE queue, send PDU llc trans block to level 6. 
If read LeB queue is empty, hang the PDU transaction block in 
the POU queue. If the queue is full, drop the POU, and clean 
the POU memory. 

5. update statistic counters. 

III. recieve XID/TEST: 

1. upon receipt of an XIO command POU from MAC prepare and send 
response XID POU to requesting station. 

2. upon receipt of a TEST command POU from MAC prepare and send 
response TEST POU to requesting station. 

Honeywell Infomation Systems 
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~ 2. LOGICAL LINK LAYER EXTERNAL SPECIFICATION 

2.1 OWNED DATA STRUCTURES 

Each process in the set that make up a LLC layer instance will 
have access to layer data structures via an Instance Common Area. 
Pointers to local and remote LSAP tables, the IOLD function 
directory, and mailbox IDs for the various interfaces will all be 
contained in the Instance Common Area. 

Layer Instance Common Area 
Data structure type LICA: 

Data Structure discription 

Function directory mailbox ID array 
Recieve default mailbox 
Receive mailbox 
Receive MAC data indication 
Megabus DMA mailbox ID "MEMDMA" 
Megabus IO Dipatcher ID "IODISP~ 
Controller layer MGR 10 "LNMLME" 
Transmit default mailbox 
Transmit mailbox 
LLC layer LME mailbox 
System MGR event mailbox 
MAC data request mailbox 
MAC activate mailbox 

Number of local sap dir entries 
LSAP table pointer array 
Number of remote sap dir entries 
Index to next free entry in remote 
Remote LSAP table pointer array 

Emergency event message pointer 

PDUs to undefined remote LSAPs 

Layer instance major state 
Layer instance subs tate 
Max PDU size for the layer instance 
Layer instance number 
Layer number 
Layer instance init step 

LLC Layer entry name 

fc mbx dir[16] 
rx-dei'ault 
rx-mbx 
rx mac 
dma mbx 
iodisp mbx 
ct 1m mbx 
tx-default 
xmft mbx 
Ime mbx 
sm event 
mac data 
mac-act mbx 

I Isap dir sz 
I-lsap-dir
r-lsap-dir sz 
nxt r dir Index 
r_lsap_di"r 

emer event 

ctr_und_pdu 

Ii majorstate 
li-substate 
max pdu sz 
inst numbr 
layer 
init_step 

Honeywell Infomation Systems 
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Unknown error counter 
IOLDs counter for layer manager 
LCB to level 6 counter for LM 
LCB to lacs counter for receive 
IOLDs counter for receive 
LCB to level 6 counter for receive 
LCB to lacs counter for receive 
IOLDs counter for xmit 
LCB to level 6 counter for xmit 
LCB to lacs counter for xmit 
Buffer to level 6 counter 
Buffer to lacs counter 
Number of xmit PDU dropped 
Number of receive PDU dropped 

Component Specification 

ctr unk err 
ctr-IOLDs 1 
ctr-LCB 16 1 
ctreLCB-1ac 1 
ctr-IOLDs r
ctr-LCB 16 r 
ctr-LCB-1ac r 
ctr-IOLDs x
ctr-LCB 16 x 
ctr-LCB-1ac x 
ctr-BUF-16 -
ctr-BUF-1ac 
ctr-PDUd tx 
ctr-PDUd-rx 

Honeywell Infomation Systems 
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4[_; 2.1.1 LLC Local SAP Components 

c 

LSAPs are represented in the 
The table is created when 
exsist until deleted by 
Component tables will contain 

LLC layer by SAP componemt tables. 
directed by system management and 

system management messages. SAP 
the following entries. 

Data Structure discription 

LSAP symbolic name 
class of LSAP 
LSAP type 
LSAP venue 
Major administrative state 
LSAP sub administrative state 

MAC instance number 
Length of MAC address (bytes) 
LSAP address (8 bits) 
MAC address for this 1sap (48 bits) 
IEEE 802.2 states 
IEEE 802.2 type 
Logical local LSAP address 
SAP indicator and flag word 

Pointer to event LCB 
Event indicator and flag word 

Network layer mailbox for this sap 

Current number of active remote sap 
pointer to activate remote sap dir 

Max transmit bytes 
Max receive bytes 
Max rtransmit credit 

LLC Layer entry name 

1sap name[16] 
class 
type[4] 
venue 
majorstate 
subst'ate 

mac inst 
mac-adr lngth 
lsap adr 
mac adr[6] 
1802 st 
type-vet 
log adr 
sap:ind_flag 

event trans 
event:ind_flag 

net mbx 

cur num tmts 
r act dIr -

max xmit bytes 
max-rev bytes 
max-tx credit 

Honeywell Infomation Systems 
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Receive Lca queue counter 
Receive PDU queue counter 
Transmit Lea queue counter 
Transmit PDU queue counter 

Actual transmit credit 
Actual receive credit 
Max PDU size 

First LCBI transaction in queue 
LCBl root back pointer 
Dummy LCB last forward in queue 
Dummy Lca last backward in queue 
First PDU message in queue 
PDU root back pointer 
Dummy PDU last forward in queue 
Dummy PDU last backward in queue 
First EVENT transaction in queue 
EVENT root back pointer 
Dummy EVENT last forward in queue 
Dummy EVENT last backward in queue 

Array if IEEE 802 group address 

Number of data octets transmitted 
Number of data octets received 
Number of frames with unknown command 
Number of LCB transmitted 
Number of LCB received 
Number of receive connection 10LDs 
Number of event lOLDs 
Number of active lOLDs 
Number of U1 frames transmitted 
Number of U1 frames received 
Number of XID commands transmitted 
Number of XID commands received 
Number of xrD responses transmitted 
Number of X1D responses received 
Number of TEST commands transmitted 
Number of TEST commands received 
Number of TEST responses transmitted 
Number of TEST responses received 
Number of transmitt PDU dropped 
Number of receive PDU dropped 

rcvq lcb count 
rcvq-pdu-count 
xmitq 1cb count 
xmitq-pdu_count 

act xmit credit 
act-rcv credit 
max pdsz 

1cb fwd 
lcb-bwd 
1cb-end f 
1 cb-end-b 
pdu-fwd
pdu-bwd 
pdu-end f 
pdu-end-b 
evn-f -
evn-b 
evn-end f 
evn-end-b 

ctr do tx 
ctr-do-rx 
ctr-uk-fr 
ctr-LCB tx 
ctr-LCB-rx 
ctr-rOLDs rc 
ctr-rOLDs-ev 
ctr-IOLDs ac 
ctr-U1 tx
ctr-Ur-rx 
ctr-XlDc tx 
ctr-X1Dc-rx 
ctr-X1Dr-tx 
ctr-X1Dr-rx 
ctr-TESTc tx 
ctr-TESTc-rx 
ctr-TESTr-tx 
ctr-TESTr-rx 
ctr-PDUd tx 
ctr-PDUd-rx 

Honeywell 1nfomation Systems 
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IEEE802 Private states(DSA) 
IN USE 
ENABLED 
DISABLED 
LOCKED 
TEST 
SHUTDOWN 

2.1.2 IEEE 802 Connection Components 

Connection oriented 
implmentation. 

service is not 

Honeywell Infomation Systems 
Page -18-

provided in this 



LOGICAL LINK CONTROL LAYER (IEEE 802.2, in LACS) Component Specification 

2.1.3 LLC Layer LC~I Formats 

The portion of the LCB actually transferred across the megabus 
is all that is used by LACS board code. Equivalent' C' code 
structures are used to locate and modify portions" of the LCB 
while the image is resident on the LACS board. The format for 
LACS resident LCB blocks, known as LCBls, is given below in 'c' 
notation. Be aware that this structure represents only the 
portion of the L6 def ined LCB that is "actually transferred 
across the megabus. 

Data Structure discription 

Interrupt control word 
Function specific function code 
Buffer indicators 
Total Byte range 
Number of buffer 

BUFFER DESCRIPTOR 
Buffer address 
Buffer indicator 
Buffer range 
Buffer residule range 

LeBr TYPES 

Generic LCBI block 
Reserved spaces 

Activate local LeBr 
Symbolic name 
Proposed read max credit 
Proposed read SDU size 
Reserved spaces 
Maximum SDU size 
Ideal SOU size 
Max pending read count 
Write credit count 
Maximum number connections 
Logical address - local sap selector 

Deactivate local LeBI 
Logical address - local sap selector 
Reserved spaces 

Activate remote LeBr 
Logical address - local sap selector 
Symbolic name 
Reserved spaces 
Reserved spaces 
Remote logical address 

LLC Layer entry name 

cbicw 
cbfsf: 
cbind 
cbtrg 
cbbct 

cbdes[3] 
buf adr 
buf-ind 
buf-rng 
buf-rsr 

generic lcbi 
cb s[32T 

act 1 lcbi 
cbsymT16] 
cbprc 
cbpms 
cb s [12] 
cbmss 
cbiss 
cbmpr 
cbwcc 
cbmcc 
cblsa 

da 1 lcbi 
cblsa 
cb s[30] 

act r lcbi 
cblsa
cbsym 
cbrsv 
cb s[18] 
cbTra 
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Read LeBr information 
Local lsap logical address 
Reserved spaces 
Local actual buffer address 
SAP additional read credit 
Actual buffer size 
Remote sap indicator 
Remote logical address 

Write LCB information 
Logical locap sap address 
Remote logical address 
Class of service 
Reserved spaces 
Write c('edit 

Event LCBI information 
Connect indicate event information 
Function specification wd 
Quality of service 
Expidited data option 
Return sap indicator 
Logical remote address 
Connection id 
Data arrival event information 
Reserved spaces 
Actual buffer size 
Additional write credit event 
Reserved spaces 
Additional write credits 
SAP error event 
Reserved spaces 
SAP error reason code 

Controller status 
Indicator word 
Completion word 

read lcbi 
cblsa 
cb s[21] 
cbIbs 

cbabs 
cblri 
cblra 

trans lcbi 
cblsa~ 
cblra 
cbcls 
cb s[26] 
cbawc 

event: lcbi 
cn ind 
cb-s23 
cbcls 
cbexd 
cbrsi 
cblra 
cbcid 
data arr 
cbs ['6] 
cbabs 
add wc 
cb 5'[71. 
cbawc 
sap err 
cb 5'[71 
cbrcd 

cbets 
cbfss 
cbcbs 
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2.1.4 Layer Function Directory /' 
i '"', ,/ 

Entries in the Function Directory used by the LLC Layer Instance 
are limited to receive, transmit, activate, and event. 

2.1.5 Mesasge Formats 

According to the message MSG data structure definition of the 
Bridge Communication Kernel, the message common data structure is 
as follow: 

Data Structure Description 

Next message on circular list 
Last message on circular list 
Processid of sending process 
Buffer description 
Urgent or normal 
User message type 

2.1.6 MAC_DATA request message format 

Kernel entry names 

m fwd 
m-bwd 
m-sender 
m-bufdes 
m_prio 
m_type 

The following is a generic Medium Acess Control Layer data 
request mwssage format for different MAC layers. 

Data Structure Description 

Normal message header 
Frame control channel 
Pointer to desc build area 
Return mailbox id 
Return status field 
Class of service parameters 
ether type field or 802.3 length 
LAN destination address 

MAC-LLC entry names 

mh 
frame ctl 
pkt desc 
return id 
status
cl of srvc 
type fld 
mac DA 
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2.2 EXTERNAL INTERFACES 

As mentioned above, all interfaces with other [)rocesses on the 
LACS board will be by mailbox messages. All of the messages 
seen by the LLC process have their formats defined by the 
respective process. Consult the MAC layer, the megabus 
interface software, an the system management services for the 
message formats. 

In the execution of a request by one of these layers, several 
steps involving exchanges of messages with other processes will 
take place. Once a message has been "mailed" to another process 
the context and state of the "transaction" is lost. Therefore 
some mechanism must be in i,>lace to retrieve the context and 
state when the next step is to be executed. The method used in 
this code consist of a "transaction block" message. 

The transaction block message is 
is large enough to hold any 
exchanged with other processes. 
to tables and values that are 
become part of the transaction 
message. 

composed of a header area that 
of the messages that must be 
After the header area, pointers 

part of the transaction context 
and are passed along with the 

Transaction blocks are created at two times, once when an IOLD 
is received and once when the MAC layer sends a data indicate 
message •. 

Transaction blocks are used to send the following messages. 

LCSIO 
BUFIO 
CONFMSG 
L_DATA_msg 

DMA request to move LCBs across the megabus 
DMA requests to move buffers across the megabus 
MAC DATA. confirm messages 
L_DATA.request and • indication messages 

In addition, the transaction block carries pointers to the LCBr 
related to this transaction, the L6 memory address of the LCB, 
the length of the LCB, and the channel control word to be used 
when the LCB is returned to the L6. 
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The Logical Link layer transaction block data structure is listed 
at the following. At the top of the structure is a union of;, 
several message types used in the process ing of a transaction to'\. j 

reduce the decoding and table lookup that would otherwise 
required. 

Data Structure discription 

Transaction server 
Transaction blk queue pointers 
DMA requests for LCBls 
DMA requests for buffers 
MAC_DATA request messages 

Pointer to a MAC data indicate msg 
Data buffer descriptor pointer 
The length of LCBI 
The channel involved 
Pointer to the buffer' descriptor 
Level 6 memory pointer to LCBI 
Pointer to the buffer descriptor 
Level 6 memory pointer to buffer des. 
Pointer ro the local LSAP table 
Pointer to the remote LSAP table 
Local logical address 
Remote logical address 

2.3 INITIALIZATION REQUIREMENTS 

LLC Layer entry name 

serv 
trn blk 
lcbTo -
bufio 
mdr 

mac ind 
data bd 
lcbi-leng 
lcb chan 
16 mem ptr 
16-mem-ptr 
bdT blk 
16 bdi ptr 
1 Isap-table 
r-lsap-table 
I-log addr 
r log-addr 

Tables that describe the adapter that is being supported by this 
LLC layer process and a SAP component for LLC Layer Management 
will have been created by the initialization code of the process 
when it is created by the layer management. 

2.4 TERMINATION REQUIREMENTS 

There are no termination requirements for the LLC layer since it 
'",ill be active in one form or another as long as the LACS board 
is active. 
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2.5 ENVIRONMENT 

All LLC layer func t ions will be coded in the 'c' language, 
compile to 68000 assembly language by the cc68 compiler, and run 
under the Bridge real time kernel. Macros and header.files from 
the Bridge communication development environment will be used 
where they can without alteration. The LLC layer will also use 
the header files from the megabus interface software, the MAC 
layer, and system management to define message formats and 
content. Refer to the respective header files for the details. 

2.6 TIMING AND SIZE REQUIREMENTS 

2.7 

2.8 

The code should be as efficient as prosible. 

ASSEMBLY AND LINKING 

All source code for the LLC layer will be under the version and 
release control of the SCCS (Source Code Control System) 
fac il i ties provide by the UNIX development environment and the 
project source code administrator Assembler ad68 which is provided 
by the Bridge Communication development is used. Linking will be 
under the control of the master product Makefile used to combine 
all modules that constitute the product. Linker ld68 which is 
provided by the Bridge Communication development is used. Refer to 
UCOS UNIX MENU and the Bridge Communication Software Specification 
for the detailed description of these facilities. 

TESTING CONSIDERATIONS 

All product's sofeware functions are tested by the developer. 

2.9 DOCUMENTATION CONSIDERATIONS 

All LACS Logical Link Control Layer documentations will be written 
by follow the recommendations of The Honeywell software 
documentation guidelines. Also, all code design descriptions will 
be accompanied by a Procedural Design Language description. 
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2.10 OPERATING PROCEDURES 

The LLC layer 
request take 
should always 
message in the 

must recieve an IOLDs request before any 
place. The emergency event transaction 
availible for catastrophic error .report 

case of kernel running out of memory. 
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C 2.11 ERROR MESSAGES 

Logical Link Control Layer errors can be divided into the 
following classes: 

* Catastrophic Errors 
* Unreportable Catastrophic Errors. 
* Refortable Catastrophic Errors. 

* Fatal Operartion Errors 
* Fatal Operation Error that must be reported to the 

initiator or the operation. 
* Fatal Operation errors that must be reported to the 

initiator of the operation and as an event to the 
System Management. 

* Non-Fatal Operation errors. 

* Recoverable Errors. 

* Protocol Errors. 

* DPS6 System Error. 

C 2.11.1 ERROR CONDITION DEFINITIONS 

Unreportable catastrophic errors are errors where the integrity of 
the LACS .controller is corrupted suffic iently to warrant halting 
the LACS controller. Futhermore the controller cannot be trusted 
to event report the error. These are typically hardware errors 
such as parity error while executing instruct ions, LACS internal 
bus errors. 

Reportable catastrophic errors are errors where the integrity of 
the LACS system is corrupted sucfficiently to halt the LACS but it 
is possible to make an effort to report the error. These are 
typically caused by software errors where the LACS system is not 
set up correctly. 

Fatal operational errors are errors which cause the process to 
abort the particular operation that it is performing and require 
that the layer server deactivate a SAP or disconnect a connection. 

Non-fatal operation errors are errors which cause the process to 
abort the particular operation that it is performing. 

Recoverable errors are errors which are temporary in nature 
typically caused by a temporary lack of controller resoiurce. 

The protocol errors and DPS-6 ·system errors do not fall in the 
classes described above. 
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2.11.2 ERROR CONDITION HANDLING ,/ 

For the unreportable catastrophic errors, the approach taken in 
handling such errors is to immediately halt all LACS processing in 
order to preserve the state of the LACS at the time of the errors 
occurence. The DPS6 detects a LACS fatal unreportable catastrophic 
error through the absence of any LACS response or as a result of 
exceeding the allowed limits for a 10 instruction. There is a 
possibility that the LACS will not support a -dump of it's memory 
due to the severity of a nonreportable catastrophic errors. 

If the errors are reportable catastrophic errors, any process 
detecting these errors must record the location and type of the 
error in a common area associated with the process and report it 
to the layer management process it associated 'with. An error event 
indication is sent to LACS system management. The LACS system 
management process will attempt to report to the SM layer in the 
DPS 6. In the event that the system management process failed to 
report it to the DPS6, it will request the controller to halt the 
LACS. The controller process will also save an indication of the 
type of error in a known system area and set up the controller to 
all I/O orders. 
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C 2.11.3 ERROR MESSAGE CODES 

C"""" 
./ 

All errors that detected by the LLC layer are handled at the llc 
err routine. The C.odes listed below included all detected error 
conditions. 

ERROR CODES(decimal} ERROR CONDITIONS LLC LAYER ERROR FLAGS 

~l 

-2 

20 
22 
24 
26 
28 
30 
32 
34 
36 
38 
40 
42 
44 
46 
48 
50 
52 
54 
56 
58 
60 
62 
64 
66 
68 

No match on a search address or name 
For error but not exit, to calling 

Bad function spec. function code 
Invalid function code 
Bad layer instance state 
Bad or unknown remote SAP 
Bad or unknown" local SAP 
SAP already active 
SAP deactivated 
Multiple activate requests on SAP 
Bad remote SAP state 
Bad local SAP state 
Create local LSAP error 
Create remote LSAP error 
SAP not available for services 
Bad DSAP in receive PDU 
Bad SSAP in receive"PDU 
Bad DMA transfer of data buffer 
Bad DMA transfer of buffer descriptor 
Bad transmit request desc. 
Bad PDU size 
LCB buffer size too small for PDU 
Bad DSAP state 
PDU exceeds max PDU size 
Receive LCB, PDU queue full 
Invalid transfer 
Return LCB error 
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NO MATCH 
ERR RETURN 

BAD FSFC 
INVALID FC 
BAD LAYER STATE 
BAD-REMOTE SAP 
BAD-LOCAL SAP 
SAP-ACTIVE 
SAP-DACTIVE 
MULTIPLE ACT 
BAD R LSAP STATE 
BAD-L-LSAP-STATE 
CR L LSAP ERR 
CR-R-LSAP-ERR 
SAP NOT AVAILABLE 
BAD-RCV-DSAP 
BAD-RCV-SSAP 
BAD-BUFF TRAN 
BAD-BDl TRAN 
BAD-XMIT REQ " 
BAD-PDU SrZE - -BUFF TOO SMALL 
BAD DSAP-STATE 
PDU-TOO BIG 
QUEUE FULL 
INV TRANSF 
RT LCBr ERR 
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70 
72 
74 
75 
76 
77 
78 
79 
80 
81 
82 
83 
84 
85 
86 
87 
88 
89 
90 
91 
92 
93 
94 
95 
96 
97 . 
98 

Bad LCBI response·- big err 
Incorrect venue value 
Data too long for data in LCB 
LLC layer event code 
DMA of a buffer failed 
Send message fail 
Bad register mail box directory 
Mail box delete fail 
Bad receive POU 
Mail box turn off fail 
Invalid System Management request 
Mail box turn on fail 
XIO transaction error 
register mail box fail 
XIO respound error 
Resolve mailbox fail 
Unknown message type 
Allocate no memory availible 
Bad io message 
Getbuf could not allocate 
Invalid SM return mailbox 
Genaric default error 
SM return mailbox full 
MAC return mailbox full 
Invalid OMA mailbox 
Invalid MAC mail box 
OMA return mailbox full 
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BAD LCBl RP 
BAD-VENUE 
TOO-LONG OLCB 
LLC-EVENT. 
DMA-BUF FAIL 
SENDMSG-ERR 
BAD REG-MBXOlR 
MBOX DL-ERR 
BAD RCV-REO 
MBOX OFF ERR 
BAD 8M REO 
MBOX ON ERR 
XlD XMIT ERR 
BAD-REG M'BOX 
XIO-RSPO ERR 
BAD-RESOLVE MBOX 
UNKN MSG 
NO MEM ALO 
BAD IO-MSG 
NO MEM-GET 
BAD SM-MBOX 
DEFAULT ERR 
St1 MBOX-FU 
MAC MBOX PU 
BAO-DMA M'BOX 
BAO-MAC-MBOX 
DMA-MBOX PU .-

/ 
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~ 3. LOGICAL LINK LAYER INTERNAL SPECIFICATION 

c 

(~'\ 

/ 

3.1 OVERVIEW 

3.2 

Code that implements the LLC functionality will have been 
linked with the Kernel, the System Management, and the 
Interface Software before being loaded on the LACS board. All 
required LLC processes will be activated via the actions of the 
system management process. When an adapter is to be supported, 
system management will create a LLC layer instance process 
for that adapter. The initialization code in the LLC layer 
process will in turn create the receive and transmi t 
process passing a pointer to table structures for the instance. 

SUBCOMPONENT DESCRIPTION 

Each process supporting LLC layer activity for an instance, is a 
collection of procedures that will perform a series of steps 
required to execute the various commands supported. Requests 
for LLC actions are in the form of Kernel mailbox messages. 
Each message is a request to perform the next step in the 
sequence required by the type of request. 

. Type 1 operations will conform to two operating states, active 
and inactive. In the inactive state, the LSAP has been defined 
but will not process any messages addressed to' that address. To 
transition to the active state, the LSAP must have been defined 
via a create LSAP command from system management and then 
receive an activate LSAP command from the user via a LCB. The 
circumstances under which the states change are outlined in the 
following table. 

Type 1 Operations States 

Current Event Actlon 
State 

INACTIVE STATE SAP ACTIVATION REQUEST REPORT STATUS 
ACTIVE 

ACTIVE STATE RECEIVE UI 

DATA_REQUEST 

XID_REQUEST 

RECEIVE XID C 

DATA INDICATE 

SEND UI 

SEND XID C 

SEND XID R 
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ACTIVE STATE 

ACTIVE STATE 

ACTIVE STATE 

ACTIVE STATE 

ACTIVE STATE 
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RECEIVE XID R XID INDICATE ACTIVE STATE 

TEST_REQUEST SEND TEST C ACTIVE STATE 

RECEIVE TEST C SEND TEST R ACTIVE STATE 

RECEIVE TEST R TEST INDICATE ACTIVE STATE 

SAP DEACTIVATE REPORT STATUS INACTIVE 
REQUEST SAP INACTIVE STATE 

--------------------------------------------------------------------
The terms used in the above table are defined below. 

INACTIVE STATE The LSAP is defined but will not respond to incoming 
messages. User requests will be returned with an 
inactive status indicated. with an inactive status 
indicated. 

ACTIVE STATE 

SAP ACTIVATION 
REQUEST 

The LSAP is ready to process incoming messages, or 
user requests. 

The activate request LCB from a user. 

" 

RECEIVE UI An unnumbered information frame was received by the 
MAC layer and resulted in a message in the LLC laye("' 
mailbox. The message type is MAC_DATA. indication. I" j 

An L DATA. request message from a network layer or the 
megabus has been received. 

A send XID command was received from system 
management. 

RECEIVE XID C An XID command was received for this LSAP. 

RECEIVE XID R The XID command has returned as this message type. 

TEST_REQUEST A request to send a TEST message was received from 
system management. 

RECEIVE TEST C A TEST command was received for this LSAP. 

RECEIVE TEST R A TEST command· response was received from the LSAP 
addressed in the TEST request. 

SAP DEACTIVATION A request has been received from SM or the 
REQUEST user to deactivate the LSAP. 

Honeywell Infomation Systems 
Page -31-

- .. -~~-- --- -----_. 



c 

() 

LOGICAL-LINK CONTROL LAYER (IEEE 802.2, in LACS) Component Specification 
DATA INDICATE Generate a L DATA. indication message from the MAC 

DATA. indicate received. 

SEND UI 

SEND XID C 

SEND XID R 

XID INDICATE 

SEND TEST C 

SEND TEST.R 

TEST INDICATE 

REPORT STATUS 
SAP INACTIVE 

Generate a MAC DATA.request message 
DATA. request adding the local and 
addresses. 

from the L 
remote SAP 

Create a XID command from the system management 
request and send it. 

When a XID command arrives from a remote LSAP, return 
the message as a XID response. 

When the XID response to a XID command returns, the 
system management message is returned as a XID 
INDICATE. 

Create a TEST command from this system management 
request and send it to the LSAP addressed. 

When a TEST command is received at this LSAP, the 
TEST response message is returned. 

The LSAP component has received the TEST response 
from a remote SAP. An indication of this event is 
returned to System Mgmnt. 

This is the response returned to System 
Management when requested to deactivate an LSAP. 
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3.3 LOGICAL LINK CONTROL Layer Initialization 

Each instance of the code executes as three independent 
processes under the control and scheduling of the kernel. 
System Management will use the kernel procreate ser.vice call to 
ini tiate the LLC layer management process and pass the pointer 
to a layer instance table. There are two parts to each process, 
an initialization phase and a normal execution phase. During 
the initialization phase, each process will -test the step number 
in the instance table to determine which elements are to be 
initialized. Each step will save the pointer to the instance 
table passed by system management for future use. Step 0 will 
cause layer management related initialization steps to take 
place including the allocation of a function table for mailbox 
IDs. After the LME ma ilbox 10 is entered ; in the proper place, 
the table is registered with IOLD software. The step count is 
incremented to I, and 'the instance table pointer is passed in a 
receive process via a create call to the kernel services. This 
time receive initialization steps are performed. The instance 
table pointer is saved, receive mailboxes created and registered 
in the function table, and the step number incremented to 3. 

The transmit process is created passing the pointer to the 
instance table as a parameter. Again. the instance table is 
saved for the transmit process to use in future events and 
transmit related initialization takes place. Mailboxes ali" '\ 
created and their IDs entered into the function table in t~,/ 
transmit positions. 

Each process suspends execution at the 
wai ts for messages. The kernel will 
when the criteria for priority and 
process have been met~ 

end of initialization and 
give the process control 
messages waiting for the 

,If'" 
1\,,\.....,,;.7 
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~~ 3.4 Normal operations 

Two parameters are present when the process is restarted, a 
pointer to the message and the mailbox 10 used by the kernel to 
determine process state. This process will accept ejther of two 
messages from system management at the mailbox assigned when 
the process was created. The first to arrive will be a request 
to create a local LSAP. Table space will be allocated from 
PRIVATE memory large enough for the LSAP sta-tus. The pointer is 
then entered into the LSAP directory for this layer instance. 
The table will have entries for LSAP name, LSAP address, type, 
and the local MAC address to be used filled in. After setting 
the state of the LSAP to inact i ve, the message is returned to 
system Management with an indication of success or failure 
status. 

The next type of messsage is the create remote LSAP. 
message will cause the process to allocate a remote LSAP 
from PRIVATE memory and add it to the layer's remote 
directory. The name, type, address, and remote MAC address 
be filled in and the LSAP left in an inactive state. 
message is also returned to system Management. 

3.4.1 Activate LSAPs 

This 
table 

LSAP 
will 
This 

When the activate LSAP message is received via LCBs, the named 
local LSAP is located in the layers LSAP directory. The MAC 
associated with this LSAP is determined and a registration 
message exchanged with the MAC layer. After saving the r-1.AC 
layer mailbox 10, placing the LSAP in the active state, the 
number of 10 credits and logical address (for local and remote 
lsap, must be in the LSAP directories range) is returned in the 
LCB. The LSAP is now ready to process messages. 

A similar set of steps are performed for activate remote LSAP 
except for the registration with any MAC layer. The remote LSAP 
is now active and messages from this address will now be 
recognized. 

Until a local and a remote LSAP are both defined and placed in 
the active state, messages with these addresses will be ignored. 
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3.4.2 IOLD Messages ~ 
\-...... ./ 

This is the first step in any request. The message indicates 
that a LCB block of a given length at a L6 address is to be 
transfered across the megabus. A message with the length and L6 
address is sent to DMA services. When it returns, the next step 
will be performed. 

3.4.3 Connectionless Event Indication 

A test is made for the existence of the LSAP spec ified in the 
request. If the LSAP is present, a test is made for the active 
state. If both tests indicate that a LSAP is present and 
active, the addressed LSAP tables are scanned for 
L DATA.indicate messages. If one or more messages are waiting, 
the LCBI is completed and a request to transfer it back to the 
L6 is made to DMA services. When there are no messages wai ting, 
the LCB! will be queued on the LSAP table to await the arrival 
of a message. 

3.4.4 Read Connectionless Data 

,/ - ...... \ 

The same tests that are made for Connectionless Event Indicatic"" 
commands in 3.4.3, are made for Read Connectionless Data 
commands. If the LSAP is both present and active, the message 
waiting queue is checked. If there are messages waiting, the 
buffer is transferred across the megabus to the memory address 
found in the LeB for the length specified. The LCB! is marked 
completed and returned across the megabus also. When the 
message queue is empty, the LCBI is queued to await the arrival 
of a message. 
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4C: 3.4.5 write Connectionless Data 

When a LSAP is both defined and active, as in 
cause the buffer to be transferred across the 
Write request is changed into a L DATA.request 
sent to the LLC layer for transmission. When 
returned, the LCBl is completed and returned across 

3.5 Local Area Control Subsystem Code -- Layer Management 

3.7, Write will 
megabus. The 

transaction and 
the confirm is 
the megabus. 

Code that will create the layer SAP lists, and make or delete 
entries in those lists will reside in the LACS Code Layer 
Management. Inquiries returning the physical address or the 
logical route number as is appropriate for the layer will also 
be supported by this code. Layer management consist of 
procedures that process the messages listed below. 

3.5.1 L_TEST.request 

This request will cause the SAP component to transmit a TEST 
frame with the buffer passed as the data field. The 
command-response bit will be set to command. 

THIS FUNCTION IS NOT IMPLEMENTED AT THIS VERSION YET> IT SHOULD BE 
IMPLEMENTED AT THE NEXT VERSION, AS PLANNED. 

3.5.2 L TEST. indication 

TEST commands are processed at the SAP component since they do 
not require a logical link to be active. If the 
command-response bi t indicates that this message is a response, 
a search will be made for the TEST. request command that will be 
waiting for completion. When found, the message will be 
returned with the buffer. 

When the command-response bit is set to command, and the 
optional information field is present, it will be returned 
without modification as a TEST response. The SAP address fields 
are exchanged, the command-response bit set to response, and the 
message queued to the transmit process. No states or modes are 
affected. 

3.5.3 XID.indication 

This request will cause LLC to 
the response to return from 
arrives, the XID information 
indicate. 

issue a XID command and wait for 
the addressed LSAP. When it 

field will be returned in the 
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3.5.4 SM_DATA.request 

THIS FUNCTION IS NOT IMPLEMENTED AT THIS VERSION YET> IT SHOULD BE 
IMPLEMENTED AT THE NEXT VERSION, AS PLANNED. 

3.5.5 SM DATA. indicate 

THIS FUNCTION IS NOT IMPLEMENTED AT THIS VERSION YET> IT SHOULD BE 
IMPLEMENTED AT THE NEXT VERSION, AS PLANNED. 

This message is a request to set one of the values in the 
parameter set being maintained for a layer. The message will 
contain a return mailbox, a parameter identifier, a parameter 
value access control information, and an empty field for return 
status. 

When the message is returned as a 
status will be set to the results 
status may be success or failure 
reasons: success, fail operation, 
fail access control. Access control 
used-in this first release. 

LM SET VALUE.confirm, the 
of the -action. Resulting 
for one of the following 
fail parameter, fail value' ~ 
will be allocated but nd,- / 

THIS FUNCTION IS NOT IMPLEMENTED AT THIS VERSION YET> IT SHOULD BE 
IMPLEMENTED AT THE NEXT VERSION, AS PLANNED. 

This message is the request to read out the value of a parameter. 
The message will contain a return mailbox, a parameter 
identifier, access control information, a field for the 
returning parameter value, and a field for return status. The 
return message, a LM READ VALUE.confirm, will contain status and 
the value requested. - -

THIS FUNCTION IS NOT IMPLEMENTED AT THIS VERSION YET> IT SHOULD BE 
IMPLEMENTED AT THE NEXT VERSION, AS PLANNED. 

3.5.8 LM_ACTION.request 

This message will contain a return mailbox, an 
action_ identifier, an action_ value, access_control_informatio~~. 
and a field for returning status.· When the message returns as ({ ,! 

LM ACTION.confirm, the status and action value will have been
set. The actions defined thus far include the following. 

3.5.9 LM EVENT. indicate 
Honeywell Infomation Systems ..... 
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C 3.7 FUTURE DEVELOPMENT AND MAINTENANCE 

Future development is expected to include the Transport and 
Network modules. Both will conform to· OSI standards to insure 
compatabi1ity with other vendors in the gomestic and 
international markets. The future of Honeywell product lines 
depends heavily on the adherence to these standards. These two 
layers are described in this text only to delineate the 
compatability issues. 

NEXT RELEASE IMPLEMENTATION ISSUES 

In the next release (Dec. 1986), some of the issues to implement 
in the Logical Link Control layer for the LACS communication 
software are listed as following: 

Implement generic LcaI data structure in order to coordinate 
with Network and Transport layers. 

Improve error checking algorithm, and error condition handling. 

Improve source code readibi1ity 

Set up mail box message limitation to 16 or so. Detect the 
mailbox full situation, and status counter set up for message 
dropped. 

Transport, Network layer interfaces. 

Aging counter set 
mechanism to handle 
(currently, FIFO 
implemented) 

up for PDU, Lca. Or 
queue full condition. 
mechanism for PDU, 

System management GET function support. 

System management UPDATE function support. 

using LIFO or FIFO 

and Lca queue is 

Efficiency improvement at IOLOs, Transmit, Receive processes. 

Honeywell Infomation Systems 
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4. PROCEDURAL DESIGN 

Design procedul is as the following: 

1. IEEE 802 standard review and implementat io.n algorithms 
discussion. 

2. Data structure design. 

3. PDL presudo code implementation. 

4. C code implementation. 

5. Compiling, assembling, and linking debugging. 

6. LAN software testing debugging. 

7. Release. 

8. Support and efficience improving for the future version. 

Honeywell Infomation Systems 
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APPENDIX B 

The following standard BNF definitions 
system mamagement messages that can be 
Layer and the parameters involved. 

describe the various 
received by the LLC 

-
LAYER MANAGEMENT MESSAGE ::= MESSAGE HEADER, MESSAGE 

MESSAGE INFORMATION 
MESSAGE HEADER ::= Kernel message header 
MESSAGE TYPE ::= REQUEST I CONFIRM I EVENT 
REQUEST ::= xx 
CONFIRM ::= xx 
EVENT ::= xx 

TYPE, 

MESSAGE INFORMATION ::= EXCHANGE 10, LAYER INTERNAL SELECTOR, 
ACCESS CONTROL, STATUS, OPERATION CODE, 
OPERATION INFORMATION POINTER 

EXCHANGE ID ::= A 16 bit integer 
LAYER INTERNAL SELECTOR ::= NAME, CLASS, TYPE, VENUE, 

SUBSTATE 
STATE, 

NAME ::= 8 ASCII characters 
CLASS ::= 05 
TYPE ::= 8022 
VENUE ::= LOCAL I IMAGE 
LOCAL ::= 1 
IMAGE ::= 2 
STATE ::= 

SUBS TATE :: = 
ANY ::= 00 
LOCKED ::= 03 

ANY I LOCKED I ENABLED 
SHUTDOWN I INUSE 

ANY I RESET I HALTED I LOADED 

ENABLED ::= 04 
DISABLED ::= 05 
TEST ::= 06 
DOWN ::= 07 
SHUTDOWN ::= 08 
INUSE ::= 09 
RESET ::= 01 
HALTED ::= 02 
LOADED ::= 03 
STARTED ::= 04 
OPERATIONAL ::= 05 
ACCESS CONTROL ::= 00 
STATUS ::= STATUS CODE, STATUS INFO 
STATUS CODE ::= SOURCE, STATUS ID 
SOURCE ::= 02 
STATUS 10 ::= 8 bit integer 

DISABLED 

STARTED 

STATUS INFO ::= STATUS LENGTH, STATUS 
STATUS LENGTH ::= 16 bit integer 
STATUS INFO DATA ::= xx 

INFO DATA· 

Honeywell Infomation Systems 
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LOGICAL.LINK CONTROL LAYER (IEEE 802.2, in LACS) 
OPERATION CODE ::= LM GET VALUE I LM SET VALUE 
LM GET VALUE ::= 1 - - --

Component Specification 
I L~_ACTION 

LM-SET-VALUE ::= 2 
LM-ACTIoN :: = 4 
LM-GET VALUE STATUS 10 ::= 
LM-SET-VALUE STATUS 10 ::= 
LM~CTIoN STATUS 10 ::= 

STO STATUS 
STO STATUS I BAD PARAMETER VALUE 
STD STATUS I BAD STATE I BAD SUBSTATE 
ILLEGAL STATE CHANGE 

STO STATUS :: = SUCCESS I NOT SUPPORTEO I BAD ACTION OPERATOR I BAD 
LAYER INTERNAL SELECTOR 

SUCCESS ::= 00 
NOT SUPPORTED ::= xx 
BAD ACTION OPERATOR ::= xx 
BAD LAYER INTERNAL SELECTOR ::= xx 
BAD PARAMETER VALUE ::= xx 
BAD SUBSTATE ::= xx 
ILLEGAL STATE CHANGE ::= xx 
BAD LAYER INTERNAL SELECTOR ::= xx 
OPERATION INFORMATION ::= LM GET VALUE OP INFO ILM_SET_VALUE OP INFOI 

LM-ACTIoN OP INFO 
LM GET VALUE OP INFO ::= 
LM-SET-VALUE OP INFO ::= 
LM-ACTIoN OP INFO ::= 
PARAMETER IO ::= xx 
CONFIRM INFORMATION POINTER 
PARAMETER VALUE POINTER ::= 
ACTION OPERATION ::= UPDATE 
UPOATE STATE ::= xx 
CREATE :: = xx 
DELETE ::= xx 
LIST ::= xx 
TEST ACT ::= xx 

PARAMETER 10, CONFIRM INFORMATION POINTER 
PARAMETER 10, PARAMETER VALUE 
ACTION OPERATION, STATE I SUBSTATE 

::= values I list of values 
pointer to new value 
STATE I CREATE I DELETE I LIST I TEST ACT 

Honeywell Infomation Systems 
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c APPENDIX B 

THE PROCEDURAL DESIGN LANGUAGE LISTING OF 

LOGICAL LINK CONTROL LAYER 

Table of Contents 

lIe lme 
lle-init 
lIe-rev 
IIe-xmit 
lle-eonst 
Ile-struet 
lIe Includes 
lIe-mac 
lIe-trans 
lIe-mega 
lIe -dbg 
lIe-stubs 
lIe-common 
lIe-event 
lIe-err 



/*-******************-******************************************* 
**.*.********************************************.**~************ 
*** 
.* '" .*. 
**. 
**
**. 
**-
** • 
**'" 
*** 
*** 
*** 
*** 
*** 

H':)N £ Y wE LL 

Local Area Network 

LOG I CAL L I :'4 I( c ~ ~ T R C L 

layer ~anagement modula 

.*~ Copyrijht: Hon~ywell Informat;on Syste~ 
**. All rights reservac. 
*** 
"'* * 
* •• 
** .. 
**-
* •• 
*** 
.* * 
.** 
** .. 

Cereate Date: 
9y: 
)iscription: 

Revision It: 
;)ate: 
3y: 
D;scriiJt;on: 

1/25/d·~ 
J. Oshau:;hn 

1 
H25/3'J 
i"\. Lu 

*** qev;s;on ~: 

*** Date: 
"'.* 3y: 
tr** O;scr;ption: 
*.* .*. 
**. 
*.* Functions ~ Parameters: 
* 
• 

* 
'" 
* .. 
* 

* 
'" 
* 
* 
* 
* 
* 

lle_lme (moxptr,mDx_name) 
MSG .;nbxptr; 
MaID max_name; 

lme_lco(mbxptr,Lic3_p) 
MSG *mbxptri 
LICA *liea_o; 

sm_reQ(moxptr,lica_p) 

* Pointer to lee message * 
* ~o;nter to llc layer ;nst. table * 

MSG *moxptri 
LICA *lica_pi 

mu_reg_ak(mbxptr,lic3_p) 
MSG *mbxptr; 

* Pointer to Llc layer inst. table * 
* ?ointer to Llc layer inst. table * 

LICA *l;C3_P; * ~o;nter 
re1_normaL(mbxptr,lic3_P) 

MSG *mbxptri 
LICA *lic3_pi * Pointer 

Lm_setCmbxotr,Lica_p) 

to the precess var;aoles * 

to. the process variabl!s .. 



* 

* 
* .. 
-
* 
tr 

* 

.. 

-
* • 
... 

~'5G *moxptri 
L~CA -lic3_P; * ~ointer to the ~rccess variaJl!s * 

"lm_c~pr_n_set(mbxctr,lic~_~) 
~S~ *:no,j(p~r; 

LIC~ *lic3_P; * ?oin:er to tne proce,s v3rid~les * 
lm_;et{m~xotr,lica_p) 

r-tSIi *mbxptr; 
LICA *lic3_P; • ?ointer to tne proce,s vlriables *" 

lm_act;on(moxptr,lic3_0) 
MSG *m!:)lCptri 
LICA *lica_~; • ?o;nter to tne crocess vdriaol~s * 

3geing_alarm(~cxptr,lica_p) 

MSii *mbxptr; 
LICA *lied_pi * ?ointer to the oroeess varia~les *: 

search_r_sap(rem~te_adjr,r_dir_taOle,d;r_index,lica_p) 

char *remote_addri • adar~S3 of the remot~ LSAP to search • 
R_LSAP_DI~ *r_dir_table; * ?ointer to a r~mot~ lSAP airectory tlble * 
ushort "oir_index; * ~ointer to index into remote SA~ directory * 
LICA *lica_~; * Pointer to t~e lay~r instance taole * 

irch_n3me(Lsap_n~me,lsap_d;r,dir_sz,d;r_ir.1ex,lica_p) 

cnar *lsap_na~e; * Pointer to the LSA~ name for s~arch * 
R_LSAP_DIR *lsap_1ir; • Pointer to a LSAP directory table * 
ushort ~ir_sz; * Size of S~p directory * 
ushort *dir_ina~x; * Point~r to inde~ into SA? directo~y * 
LICA *lica_p; * Pointer to the layer i~sta"ce taole * 

next_sap(r_air_table,dir_sil~,d;r_;nde~) 

R_LSA?_DIR *r_dir_table; * ?ointer to a remote LSA? directory table * 
ushort air_size; * Size of Q;rectory ~eing searched * 
ushort *d;r_ina~x; * Point!r to index into remot~ SAP directory R 

*** 
R********.*******~************************************************** 
**********.*****-***********************************************.*** 
*1 

* •••••••••••••••••••• llC Layer ~ana~ement •••••••••••••••••••• 
* This is the LLC Layer management that exist once for e3th 
w LlC. Layer instance created. The cornbinatio~ of this grocess, 
~ the recieve ?rocess and the transmit precess constitutes one 
- ~LC Layer instance. 
* 
*' 
* 
* 
* 
R 

TITLE: 
FUNCTION: 
INPUT: 
\)UTPUT: 

LLC LAYER MA~AGEMENT INITIAL!ZATION FUNCTION 
TaS 

... Th~ follo_ing co~v~ntional ·c· code header file is used 
* ~y this process. See the respective files for definitions, t structures and macros. 

" ./ 
." ********************************************************~************ 
*1 



1************************************.***************. ******.***-**.-*** 
.1* 
* 

* 
* 
* 
* 
* 
It 

* 

TITLE: 

fUNCTH)N: 

INPUT: 

OUTPJT: 

~LC LAYE~ MANAGEMENT FJNCTION 

~ece;ves all messa~~ ~;rected to L~C L~ mbox. It 
tnen aet~rmines tn~ correct orocedure to c3ll 
to service tne message. 

?~inter to messa1e 
~a;loox na~e 

* •••••••••••••••••••••• LlC Layer ~anagement •••••••••••••••••••••••••• 
* Th;s code ;s the operational layer management for each LLC ldyer 
* instance. ~ailoox messages received will be decoded by t~e switch 
* statement into a proce1ure call for each case l;st~d below. The 
* pointer to the messa~e and tne pointer to the LICA table will be 
* Jassea on to each prOC~Qure as parameters. 
**************************-***************************************** 
*1 

1* pointer to the LICA ta~le *1 

1* Retrieve the Layer Inst~nce Common Area pointer *1 

1* 00 CASE on message type *1 

1* CASf An IOLD re~uest message *1 

1* increase counter *1 
1* Call common procedure to hanale tne IOLO request *1 

1* CASE The confirm to DM~ a LC9I to the LACS has returned *, 
1* increase counter *, 
1* Coll the orocedure which processes th~ LC~I *1 

1* C~SE The confirm to DMA a LCE! to the L~ has returne~ *1 

,* increase counter *1 
1* Call the proce~ure which will clean up after comoletion of LC31 *1 

1* CASE SM re~u~st message has oeen received *1 

1* Call the procedure which ~rocesses system management re~u~sts *1 

1* CASE IO Oisp. and DMA mail~ox i~ res~onse message returned *1 

1* Call ~rocedure to store mbx ids and 
initiate Fe mDX air. reg;str. *1 

--~----



c 1* else serve to tra~SDort l~yer activite re~uest *1 
1* call traniport interf3C~ activat~ oroceQure */ 

I- CAS: 

4A: ~ctivate m~ssaje returne1 form ~AC layer mgr *1 

1* C2ll or~c~1ur~ to cl~3nup after activation response r~turnej -I 

1* CTH~RwISE *1 
1********************************************************************1 
1* The message can not ~e decod~a into any that are exoected by this 
* ~rocess. 
* At tnis stage, 
- tne space us~d by th~ messdge is returne~ to the kernel 
* until a ~ethoa ;s d~signed to handLe the pro~lem. 
* 
* Also alarm messages should be aoced 
************************************************************** 
*1 

1* mfree(moxptr); *1 
/* return to the calling *1 

1* if :R~_RETU~~ *1 

1* ENDCASE Snd of the message type decoding *1 
1* switcn *1 

1* Pointer to lco messa1e *1 
1* Pointer to llc layer inst. taole *1 

1* error status *1 
1* Pointer to the transaction block *1 

1* A castin9 steo *1 

1* DO CASE on function specific function code in the Leal *1 
1* CAse An event order *1 
1* CASe The lctivate LSAP order *1 
1* deactivate case *1 
1* OTHERWISE (invalid order for this channel) *1 

1* Set comoletion wora in the LCd! *1 

1*************************************************************1 
1* Request D~A services to transfer LC~ *1 
1* This is ore of the difficult errors to hanale *1 
1*************************************************************, 



1* ret~rn to t,e cdlling *1 
1* if ~R~_~ET~~N *1 

1* ~e~ort the orese~c~ of an invalic function c)ce *i 
I- ~~'>CASE "'1 

1* SioIitcn *1 
1* llc_lme_leo *1 

1************************************************************************1 
1* 
* 
* 
* 
* 
'" 
* • 
... 

* 
* 

TITL::: 

FUNCTI:>N: 

INPUT: 

OUTPJT: 

~M R~QUE~T FJR LLC L~ fU~CTIJ~ 

~eceives a SM re~uest m~ss~ge and oetermines 
whet~er it is a valid re~uest. The meesage is th~n 
forwardej to the function whic~ can execute the 
re~uest. 

Pointer to mailoox mess3~e 
~o;nter to l3yer instance table 

**********************************************************************. 
*1 

/* Pointer to llc layer· inst. tacle *1 
1* Poi~ter to llc layer inst. table *1 

1* Pointer to the S~ request *1 
1* error CJoe 

1* A casting step *1 

*, 

1* 00 CASE on operation code in the request *1 

1* CASE A GET reQuest *1 

1* CASE A SET request *1 
case S~T: 

1* CASE A CJm~are a~d S~t request *1 

1* CASE An ACTION request *1 

1* OTHf~~rSE (;nvalid reQuest) *1 
1* if ER~_RETU~N *1 

1* ENDCASE *1 
1* switch *1 

1* Set messa;e type to ;nj;cate a S~ Confirm message 

1* Se~d the reSJonse ~ess3qe to SM *1 

*1 
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c 
I- return to the c3lli~9 *1 

1* i f ~R~_~~TU~~ *1 

I- return to t~e calling */ 
1* . ~ 

1 • ;~~_RETU~N */ 
1* r~t~rn to tne c3lLing *1 

1* i f ~:~_~ET~~~ *1 

1*********·***.**************************************·***********1 
I. The proceaures in tnis section sup~ort tn~ layer manage~ent functions 
* for the LLC lay~r. 

* -------------------------- lLC Lay!r Management --------~-------------
* Tha MAC sign-in message has returned 

*1 

1* Point~r to tne process variables *' 
1* This message is ret~rning from the MAC s;~n-in oroc~ss. *1 

1* ~ointer to the returning query message *1 

c ,. Save the mailoox IO to send MAC_DATA.re~uest mess3ges *1 

1* Rel~ase the messa~e block to free m~mory a;ain *1 
1* mu_reQ_3k *1 

1***************************************************** ********************/ 
1* -------------------------- LLC Layer ~anage~ent ---------------------- *1 
/* The IOLD si~n-in message nas returned *1 
1***************************************************** ********************/ 

1* Pointer to the process variaoles *1 

1*******************·*******************************************1 
1* This message has oeen returned fro~ IOLD sign-in and is counte~ 
* as oart of the transition to th~ 'ready state' for the instance. 
* E1Ch ~essage received increments the co~nt oy one. 
***************************************-***_.******************** 
*1 

1* IF the re~istrati~n was a success *1 

1* Record the return of one of the R~G_~OR~AL ~essages *1 
1* ENOlf *1 

1* LLC LME Iniit;alization complete *1 

«=~. /* NeEO TO FIN~ OUT IF EVENT S~OULO 3E ISSUEO HE~E O~ IS IT OPTIONAL *1 

1* Release the messa~e Dlock to free memory */ 



1***************.*********_*******************************************1 
1* -------------------------- lLC Layer ~anaqement ----------------~----- *1 
1* L~_S~r.reJues~ *1 
,***-*************************-***************-***********************1 
1* ?o;~ter to th~ proc~ss variables *1 

1***************************************************** ******, 
1* DO CASE on parameter_id~ntifi~r *' ,* C~S~ each valia paramet~r *' 
1* IF the access_c~ntr~l_information is correct then *' 
,*****************************-******************************1 

1* IF this parameter may oe altered then *1 
1* IF th~ ne~ parameter is in range for this item *1 

1* set the ~~ramater to th~ new valu~ *, 
1* sel~ct success status *1 ,* El.SE *, 
1* select tail_value status *1 

1* E1>.4DIF *1 
1* SLSc. *1 

1* select fail_operation status *1 

-- / 

I * END a * / (' ~\ 
1* ELSE, *1 

1* select fail_access_control status *1 
1* ENOIF */ '* CTHSRIIIISE *1 '* select fail_parameter status *1 
1* :NDCASE */ '* return a LM_S~T_VALUf.confirmation message ~ith selected stdtus */ .. 

1* lm_set */ 

1**************************************************************************, '* -------------------------- LLC Layer ~ana~ement ---------------------- *1 
1* L~_COMPARE_~~D_SET.requ~st *1 
/*******************************************.******************************, 

1* ?oi~ter to the orocess variables *1 

1* 
1* 
1* 

DO CASE on ~arameter_identifier *1 
CASE each valic p~rameter */ 
IF the access_control_information is correct then *1 

1* IF this parameter may be altered then *1 
I. IF the new param~ter is in range for this item 

1* IF the eXDected_parameter_value ;s correct 
1* set the new parameter value *1 
1* select success status *1 ,* ELS~ *1 
1* select fail_expextec_value status *1 

/* ENDlf *1 
1* ELSE *1 

1* select fail_value status *1 

*/ 
then *1 



1* ENi>!F *1 
1* ELSE *1 

1* select f3il_~p~rJtion stltus *1 
1* :N!>IF Itt I 

1* :'LSE Itt I 
1* select fail_3cces~_control st3tuS tl 

1* ENDIF *1 
1* CTHtR.wI3~ *1 
1* select f~;l_par3meter status *1 
1* ENDCAS€ *1 
1* lm_cmpr_"_set *1 

1*********Itt****************************************************************1 
1* -------------------------- LLC Layer ~ana~eme"t -------~-------------- *1 
1* L~_GET.request messdg~ *1 
1**************************************************************************1 

1* Pointer to the orocass va~i30les *1 

1* DJ CASE on par3met~r_identifier *1 
1* CAS£ any valid ~arameter *1 
1* IF access_con:r~l_infor~ation is corr!ct *1 

1* IF para~eter is readaole *1 
1* read the ~ara~eter value *1 
1* select success status */ 

1* EL3E *1 
. 1* select f3il_oper3tion status *1 

1* ENDIF Itt I 
1* :LSE *1 

1* select fail_lccess_cantrol status *1 
1* :Nl)rF *1 
1* CTtiERW!S~ */ 
1* select flil_oarameter status *1 
1* ENDCASE *1 
1* return L~_~ET.confir~ation with select~a status *1 

1* lm_get *1 

1**************************************************************************1 
1* -------------------------- LLC Layer ~anagement ---------------------- *1 
1* L~_~eT.request messag~ *1 
1**************************************************************************1 

1* Pointer to the proc!ss variaoles *1 

1* DO CASE on Darameter_ioentifier *1 
/* CASE any valij parameter *1 
1* IF acces5_control_information is correct *1 

1* IF oarameter ;5 readaole *1 
1* read the para~eter value *1 
1* sel~ct succ~ss status *1 

1* ELSE *1 
1* select fail_op~ration status *1 

1* ENDIF *1 
1* ELSE *1 



1* seleet fd;l_jccess_contr~l status *1 
1* cN1)IF *1 
1* CTHERwrS;: *1 
,* select fail_oarameter stdt~s *1 ,* ENOCASE *1 ,* return L~_JeL.canfir~atiJn with seLect9d s:atus *' 
, * l m_ \le l * I 

1*************************·***********************************************1 
1* -------------------------- LLC Lay~r ~anagement ---------------------- *, 
1ft 

-* 
* 
* 
* 

* 
* 
* 
-I 

TITL~: 

FUNCTION: 

IN~UT: 

OUT?'jT: 

Determines whether it is a valia a~t;o" req~~st 
ana routes the r~quest to the orocedur~ re~uir~c 
to perform the operation. 

~ointer to messa~~ 
~ointer to LLC cammon lata table 

I* •••••••••••••••••••••• LLC Layer ~anagement •••••••••••••••••••••••••• *1 
1* L~_~CTI~N.reQuest m~S$ade *1 
1-******************************************·*******·* .******************, 

1* Pointer to the orocess variables *1 

1* SHOUL~ LLC~RR code jE INITIALIZED ??1? 

1* Cast action request onto the ~essage *1 
1* OJ CASE on action_identifier *1 

1* CASE of a LIST ALL request *1 
1* IF request is to list all remote LSA? 

1* THEN 
/* Call list all remot~ LSAP procedure 

/* ~LSE if requ~st ;s to list all local LSA? 
1* Call list all local LSA? pr~c~dure 

/* OTHERWISE it must ~e a error 
/* ENJIF 

/* CASE of a UPDATE STATE r~Quest 

/* Call upjate LSA? st3te routine 
oreal(; 

*/ 

*1 

1* CASE of a CR~ATE L3AP re~uest .1 
Clse CR£ATE: 

/* IF request ;s for a remote LSA? creation 
1* T~eN 

1* Call create remote LSAP procedure 
1* ELSEIF reQuest is to create a lOCll LSAP 

*1 

*1 

*1 

*/ 

*' ~I 

*1 ., 
*/ 

*, 
*' */ 

) 



c 

} 

} 

1* Call create loc~l L~A~ oroc~a~re 
1* OT~E~WISE it ~ust b! a error 

1* c;lI,IDIF 

r~Quest 

1* )~FAU~T an un;u~portej actiJn ijentifier *1 

*1 
*1 

*1 

1* Cast action res~onse on messa)e *1 
1* Set ~tatus to indicate an unsugcortea action identifier *1 

1* ENOCASE *1 
1* switch -I 
1* lme_3ction *1 

1***************************************_***************_*********_******1 
1* -------------------------- LLC Layer Mana~ement ---------------------- *1 
1* M~ssage aging alarm message *1 
1***************************************************************-********1 

1*****************************************************************-*1 
1* This message is the returning dlarm request from setalarm. All l_~du 
*messages attached to all LS~Ps will be aged one time increment. ~ny messa~e 
* found to oe over the a~e limit will be r~leased oack tJ th~ ~uffer pool. 
* Th~ assumption is th~t overa;ed messages are unexpected and 3 LC3 ~ill 
* never oe issued. 
********************-************************************************ 
*1 

'* IF this instance is in the ready state then *1 '* FO~ each 12EE802 d~fined LSAP that can exist *1 
1* ~oint t~ th~ LSAP ta~le *1 

1* If the LSAP has bee~ defined *1 ,+ DC far eacn ~essage on the waiting-for-LeS ~ueu. *1 ,* Increment the aging count~r *1 

1* IF the agin; counter is ~-\: 
\J'~ the li mi t *1 

1* Re:novetne messa~e from the Queue *1 

1* Kelease the bu ff e r s~ace 

1* update the Queue count~r 

I- ~elease the memory to th'! 

,* Not;fy SM of the event *1 ,* ENDIF *1 

to the Doal 
*1 

memory Dool 

1* Rotl thru tne Queue to the next entry *1 ,* ENDOO *1 
1* ENl>lF *, 

1* ENDFOR -, 
1* ENDlf *1 

/* Request tne next aging alarm peri~d *1 

*/ 

*' 



1************************************************************* .. **********1 
1* -~------------------------ LLC Layer ManaJ~~ent ---------------------- *1 
/* 

* .. 
to 

* 
* 
* 
* 
* 
* 
* 
* 
* 
* .. 
* 

T I TL:: 

INPUT: 

OUTPUT: 

~EARCH ~EMOTE LSAP ADD~ESj PR:CEDURE 

T~is orocejure searc~es th~ re~ote LSAP airectory 
from a supplied lcaress for 3 match to a given 
aajress. It returns painter ta 3 ~alue cont~ining 
an index into the remote LSAP jirectory taole if it 
is alreajy defined, ath~rwise it will return 
a ne~ative error valu~ • 

Remote L5A? Acdress 
Pointer to remct~ LSA? t~ole directory 
?ointer to directory index value 

Error status 

**************************** .. *************************************** 
*/ 

/" 
"**,,,,** ~E:D TO ~EVISIT THIS IN ORDER TO SUP~ORT ******* 
**,,**** d GENERIC LAYE~ FUNCTION ******* 

*/ 

1* Initialize fl3gs,indexes, and counts */ 

/* DO WHILi the remote airectory index value is less than or equal to 
max number of entries in the directory */ 

1* IF the directory inoex points to a vallO entry (non null entry) *1 
1* THEN *1 

/. Fetch t~e pointer to the adjress in the remote LSAP t30le *1 
1* Set the status flag to indicate 

1 match initially (n~ll value) *1 

*1 

/* Compare the t~o addressas an octet(oyte) at a time to d~termine 
if there ;s a match */ 

1* DO WHILE the numoer of address octets cnecked 
;s less or equdl to 7 xxx Lu. 
and the address octets match *1 

1* If the given address oct~t is 
eaual to the address octet in the remote 

LSAP taole *, ,* THEN 

/* lncrement the pointer to tne aaaress 
octet in the remote LSAP teaole *1 
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C ,* Incre~ent the numb~r of octets c~ecke~ *1 
1* ~L3E there is no aodress match ., 

I~ Sec status flag to indicat? 3 no ~atch .1 

1* Increme~t th~ d;rect?ry inde~ value -I 
1* E~DIF *1 

1* ~NDD~ ., 

1* ELSE airectory entry is not valid (null) *1 

I- Set status flag to inaiclte a no m~tch *' 
1* !ncrement the directory in~ex value *1 

1* ENDIF *1 

1* Set stat~s flag to r~flect match fla~ status 

1* ~NOD1 *1 
I. RETJRN *1 

*1 

1*********-********************************************************1 
1* 
* TITLE: 5=~~CH LSAP NAME p~OCEJU~E 

c FUNCTION: This proce~ure searches a local or remote LS~P airectory 
for a match to a 9;v~n nam~. If a match is found, 

* • 

IN?UT: 

* OUTPUT: 

* 

it returns pointer to a value containing 
an inoex into the LSAP air~ctory table • 
Otherwise it will return a negative error value. 

Pointer to LSAP Name 
?ointer to LSAP ta~le airectory 
Size of LSAP directory 
~o;nter to directory index value 
~ointer to la)er instance ta~le 

Error status 
* 
********************************************************************* 

c 

1* 
******* ~EED TO REVISIT THIS IN ORDER TO SUPPORT ******* 
******* a GENERIC LAVER FUNCTION ******* 
******* ALSO make presentable ******* 

*1 

1* Initialize llags,inaexes, and counts */ 

1* DO ~H!L: the remote directory index value is le~s than or equal to 
max number of entries in t~e directory *1 

1* IF th~ directory index points to ~ valia entry (non null entry) */ 



} 

1* THE~ *1 
1* FetCh the painter t~ the n~~e in thi L3AP taale 

1* Camoare t~e two a~dresles an octe~(~yte) at a ti~e 
if there ;s 3 matc~ 

1* Set the mdt;h fla; to incicdte ~ 
~atch initially (null value) 

/* Initidlize count to zero 

-*1 

*' 
1* 00 ~HIL~ the nu~ber of ~cjr~ss octets cneckea is 

less or equal to 16 
and th~ accr~ss octets match 

1* If t"e ~;ven name octet ;s eQual to 
the name octet in the remote 

~SAP table 
1* THE~ *1 

1* Increment the ~o;nter to the 
name in the remote LiA? taole *1 

1* Increment the number of octets checkea 
1* ~LSE there is no address mdtch *1 

1* Set status flag to injicate a no match *1 
1* Incre~ent the directory index value *1 
/- E~DIF *1 

/ * p~ D; 0 * I 
1* :LSE directory ~ntry; ~O! voLiJ (null) */ 

1* S~t m3t:h fla~ to indicat~ 3 no mltcn *1 

1* Increment tne directory inc~x v3lue *1 
1* ENOIF _I 

1* Set the status ftag to reflect the tompare QPeration *1 
1* e~ooo *1 

1* R':TLJRN *1 
1* src"_name *1 

*1 

to det~rmine 
*1 

*, 

*1 

/*-*****************************_._*******.*******.*** ******************1 
1* 

* 

"" 
* 
* 
* 
* 
* .-
* ... 
* 
* 

TITLE: 

FUNCTI()~: 

IN PUT: 

OUTPUT: 

This proce~ure searches the remote lSA? d;rect~ry 
from a supplie~ ~adrass for 11 null entry 
address. It returns pointer to a value containing 
3n index into the remote LSAP directory ta~le if it 
is alrea~y aefinea, otherwise it will return 
a ne9ative error value. 

~ointer to LSA? taole directory 
LSAP table directory size 
Pointer to directory incex val~e 

Error status 
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C 
~I 

c 

c 

I-
-****** ~EE~ TJ ~EWI3IT T~!S I~ CRa~~ TJ SU?~O~T *-***** 
******* d ~E~€~I: lYAER FU\CT!1N 

-I 
******* 

1* Initialize fl3gs,injexes, ana c~unts *1 

1* 00 FOR the re~ote c;rectory ;nc~x vdlue ;s les~ tnan or equal to 
max number of ~ntries in the d;r~ctory 

AN) the jirectory entry is null *1 

1* Increment the d;r~ctory ;nd~x *1 
1* E~DDO *1 

1* IF the directory injex points to an availdble entry (null entry) *1 
1* THE~ *1 

1* S~t tne status fl39 tc inaicate a succ~ss (n~ll v3lue) 
1* ELSE there ;s no dddr~ss match *1 '* Set status fl3; to ;nj;cate a no 3vailoale entry -, ,* fNOIF *1 

1* R=TUHN ~I 

~I 



/****.********************-***************************-*******-*~ 
*-**-*-***********-***-*************-*-*******************-****** 
*** 
.** 
*-", 
** • H0N':Y',.;E:LL 

Local Ar~a Network 

-* .. 
**-
*-* 
**-
**
**-
*** 

LOG I C ~ L LIN !( C ,) N T ~ 0 L 

L ~ Y E R 

layer initialization ~odule 

**or Copyright: Moneywell Information System 
*** All rights reserv~d. 
*-* 
*** 
**It 

Cereate Date: 
'3y: 
O;scr;pt;on: 

31 Z 5/·3·) 
til. Lu 

.** 
**
** or 
.. ** 

Funct;ons ~ ~arameters: 

* llc_lme_init (stlrtuo_oaram) 
.. STA~TU?_PA~AM *st~rtuD_oaram; * Pointer to startup parameter ~lock * 
.. llc_reQ_io_dma(ret~rn_mbox,l;ca_p) 

* M3IO ret~rn_moox; 
* LICA *lic3_P; 
* rcv_mbx_ids(mbxPtr,l;c3_~) 
It MSG *mbx~tr; 

• LICA *lic3_~; * ?o;nter to the process vir;a~l~s * 
.. reg_fcmbx_jir(liCi_p) 
- LICA *l;ca_~; .. Pointer to Ldyer Instance tabl~ * 
* create_l_lsap(mbxptr,lici_P) 
* MSG *~bxPtr; * Point~r to cr~ate l~eal LSAP message * 
.. LICA *lied_p; * ~ointer to the intanc~ table * 
* cr~ate_r_lsap(mbxPtr,lica_p) 

.. MSG *m~xotr; * Pointer to cr~ate local LSA? mess~qe * 
* LICA -liel_p; * ?o;nter to the instance taole * 
* 
*** 
*** ~evision .: 
*** Date: 
*** ely: 
*** D;scr;ot;on: 
*** 

Revision #: 
I)a t e : 
dy: 
O;scr;pt;on: 
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*** 
-**********************************.***************-**-*****-******* 
**.***************************************************************** 

1* *-*************************************-******.********************* 
* 
* •••••••••••••••••••• LLC Layer ~3Ma~~~ent •••••••••••••••••••• 
* This is the LLt Lay~r management that exist once for each 
• LLC Layer instance cre3t~d. Th~ cQ~bination of this orocess, 
* the recieve orocess 3nd the trlnsmit process cJnstitut~s one 
* LLC Layer instance. 
* 
* 
* 
* 
* 
* 

TITLE: 
FU:-.4CTION: 
INPUT: 
JUT?UT: 

LLC LAYE~ ~ANAGEMENT INITIAL!Z~TION fUNCTION 
TBS 

• The followin~ conventionll IC' coae header file is usej 
* ~y this or~cess. See the respective files for definitions, 
* structures ana macros • 
• 
*********************************************************************** 

~. ********************************~*********************************** 
* This;s the initi3l entry point for The pr~cess. The 
* code ;s executea once as an initialization ste~. All oth~r 
* ~ntries are at llc_lme. 
*********************************************************************** 
*1 

1* ?ointer to startup par3m~t~r ~lock *1 

1* ind!x variaole for array ;n;t;alization *1 
1* clear alack s;z~ *1 

1* ~r;ority of receive orocess *1 
1* ~rior;ty of transmit process -/ 

1* Pointer to the lay~r instance common arel *1 ,* Pointer to this layer instance receive ~rocess name *, 
1* Pointer to this lay~r instance xmit process name *1 

1* ~eturn code from kernel calls *1 
1* ~ointer to IOLD signin message *1 

1* Pointer to the receive process ?t3 *1 
1* ?ainter to the transmit precess pca *1 

1* H~w do you make this a variaole *1 

1* Start of LLC layer managem~nt initialization *1 

(~ 1 * A II 0 C.3 t e spa ce for the L L C Layer Ins t J n c e Com;n 0 n Are a tao l e * I 
/ 1* memory alocation error handl *1 

1* return to the calling *1 



1* re~Ord tne liel at reservej t3~ll *1 

1* Initialize all of lJyer i~sta~c~ 
I- set ldy~r in~t3nce tabLe ~oint~r 

1* Clear it all *1 

taol~ 
*1 

1* Save th~ pointer to tne LICA tacle for this process *1 

1* Allocat~ space for the LLC local LSAP oirectory taole *1 

I- memory alocation error handl *1 
1* return to the cllling *( 

1* if ER~_RETU~N *1 

1* Initialize all local lS3D entries to NULL *1 
1* Allacate 3p~ce for the LLC re~ote LSA? direct~ry ta~le *1 

1* memory alQcation error hanal *1 
1* return to the calling *1 

1* if ~RA_~ETUAN *1 

1* Initialize all remote lsao ~ntries to NJLL *1 

1* Allocate SOdce for the LLC em~rqency ~ess3ge to S~ *1 
1* memory aloc3tion error "anal */ 

. 1* return to the c3lli~g*' 
1* if' ERR_,UTURN * 1 

1* I"itializ~ all LLC em~rgency message entries to N~LL *1 
1* Clear it all *1 

1* Create a second maiLbox fJr LLC LME *1 

1* Add LLC Layer Managem~nt mailoox IO to the function coae ~ir~ctory *1 
/* THIS is A TEMPORARY PIECE FOR DeBuG *1 

1* Resolve maiLbox far Controller L~2 and Store in layir instance taol~ */ 

1* Set l3yer 

1* Save the 

f* Fetch the 

1* Fetch tne 

1* return to the calling *1 
1* if ~RR_RETU~N *1 

to equal LLC (layer :: ~) 

instance num!)er ~assed by SM *1 

pri~rity of tne r~c~;ve process 

priority of the transmit ;>rocess 

*/ 

*1 

*1 

,/ 

/-' 
'-...• ' 



c 

c 

(~, 

I- 00 CA3E on the layer inst1nce numoer to d~t~r~ine proc~ss nd~e 

1* 

1* 

,* 
,. 
I-

1* CAS~ This ii lay~r instance zer~ 
1* Register tne ~ell kno~n m~iLbox name *1 

,- return to the c3lling *1 
1* if ~~~_qETURN *1 

*1 

I- Set l~y~r instance proc~ss name for instance 0 *1 
1* set pointer to receive process name *1 
1* set pointer to trans~i~ process na~e *1 

1* CASE This ;~ lay~r instance one *1 
1* Register th~ well kno_n mailbox n~me */: 

1* return to the calling *1 
1* if ERR_RETURN *1 

1* Set layer instance process name for instance 1 *1 
1* set pointer to re~eive proc~ss name *1 
1* set pointer to transmit process name -I 

1* CASE This is layer instance two 
1* Register the ~ell known mailcox ndme *1 

1* return to tne calling *1 
1* if E~~_RETURN *1 

*1 

1* Set layer instance orocess·name for instance 2 *1 
1* set point!~ to receive process name *1 
1* set pointer to transmit process name *1 

1* CAS~ This is layer instance three 
1* Register the well known mailbOX name *1 

1* return to t~e calling ~I 
1* if ~R~_~fTURN *1 

1* Set layer instance process name for instance 3 *, 
I- set ~ointer to receive process ram~ *1 
1* set Dointer to transmit orocess name *1 

1* DEf.~ULT - error 
1* i f ERR_RETU~N *1 

END C.;\Sc. *1 
1* switch *1 

SHOULD THE ReV ~Nj) )(MIT PROCESS ~30XX€S BE STORED AWAY ??? 

Create a receive ;lr'lCes'S for this LLC i-,stance *1 

ere at e a transmit process for t hi s LLC instance *1 

ReQuest the Ol'llA and 10 meal( ids 

*1 

*1 

*1 



1* r~turn to the c3lling */ 
1* if ~q~_qETURN ~I 

,* Now it a matter of ~aitin; for re~uest ~ox ias ~esslge to r~t~rn *1 

I*~***·***********************.***·*****~************* *****************, 
1* Reaueit Mailoox Ijs for 10 Diso~tch~r ana O~A proce1ure *1 

'* T!TLf: REQUEST MAIL~OX I)s for 10 OIS?~TCHEP. and DMA PROC:)U~~ 

FUNCTION: Issues a message to the Controller lay~r manager reQuest in] 
the 10 Oi spatc"er and 'OMA mai l:>ox ids. 

Input: 

Output: 

Actess to common system mana~ement dat3 ~tructures 
~eturn mailbox ia 

:rror St·3tyS 

*********************************************************************** 
~I 

,* 

/* IO dn~ ,~~ mo~x ;d reQ. msg. *1 ,* cledr block pointer *1 
1* block. size *1 

1* clear block counter *1 

Allocate s~me space for "3n :OLD siqn in messa~e *' ,* return to the c:illin; ,* if ERR_;.(ETURN *1 

1* clean,u:) all mem moid_ptr 

1* Set tne priority and clear the cuffer 

1* Set the messa~e type to register *, 
1* Set return mailbox 10 *1 

1* Clear the ret~rn code *1 

1* Turn response mailbox on *1 '* return to the calling *1 
1* if €R~_RETUqN *1 

*1 

descriptors 

*1 

*, 

·1* Send message to CT L~ to feteh 1J Dis. and DMA -I 

1* Return 

1* retur" to the cJll;ng *1 
1* if SR~_RETURN *1 

*1 

/***************.************************************* ********************1 

... _-----



(~ 
1* -------------------------- LLC Layer .~3I"\a 3ec'!lent --------------------- *1 
1* The IJ Dii~atcher and OMA mailbox 10 request nas returneo -I 

.. 
* 
III' 

• 

TITLE: ~~ceIVE MAIL~CX lOs fer 10 OISPATCHE~ a 1"\ 0 JMA P~OCEDU~~ 

FU~CTlaN: ~eceives ~ m~SSd~e from th~ Controll~r ldy~r m3nd~er 
retyrn;n1 th~ 10 Dispatcher and OMA mailbox ijs. Thes~ 
mail~ox ids Jr~ stereo away ;n the layer.instance ta~le 
3nd the registration of the the function c~de ~ail~ox 
directory with tne Controller LM is initiated • 

In put: Access to common system ~ana~ement data structures 

Jutput: Error Status 

• *****.*********************_.***********.******************************* 
*1 

,III' Pointer to the process variables *1 
,III' ~o;nter to tne returning messa;e *1 

1* Error status *1 

/* The sign-in message has returned fran IOLD interface software *1 

1* This ~essage has been returned from IOLD sign-in *1 
1* return to the calling */ 

1* if ERR_RETURN */ 

1* return to the calling *1 
/* if :RR_R~TU~N */ 

1* STORE a.ay the ;od;sp and dma mailoax *1 

,* Release the messa;e block to free memory *1 

1* Register with IO Dispatcher tne function co~e mail~~x direc!ory *1 
1* return to the cllling */ 

1* if ~RR_RETUR~ */ 

1* ~ow it a matter of waitin~ for !uLO registration to r~turn *' 
1* Return *1 

1**********************************************************************1 
/* 

* 
• 

t ,. 
* 

TITLE: 

FUNCTION: 

~E~IST~R FUNCTION CODE MAILeOX DIRECTORY 

Issues a registration message to t~e 10 Oisp~tcher 
which contains a pointer to the ~ailoox directory 
of a LlC layer instance. ~ay be use~ Dy other layer 
~rotocols by mocifying layer value (i.e XPORT - set 
layer = 4) and redirecting error processin~. 



-* 
* 
* 

!N?UT: ?ointer to function code mJilOox dir~ctory 
~etYrn m3ilbox io 
Valu~ of layer instance 

:rror code 
a - success 

-*-*-**************************-**-***-****--******._ .. *****._****-***** 
*1 

I,. ,,~~ist~r =unctiol'1 Cod~ :1;,dl.:;.Jx Dir-::>c.cry r"luti.,e *1 
1* fJinter t~ ~ayer rnstanc~ t3ble *, 

,* Pointer t~ fc mbcx directory re;istrati~n messa~e *1 '* Error CO'Je *1 
1* cle3r block oointer *1 

1* block size *1 
1* clear black cou"t~r *1 

1* Allocate some soace for an Ie dispatcher sign in message *1 
1* r~turn to the calling *1 

1* if ERR_RETURN *1 

1* Set the priority and cledr tne buffer Jescri~tors *1 

1* Set the message type to re;ister *1 

1* Set return mailbOX ID to this layer mana~er instance mailbox *1 

1* 3et pointer to function code mailbOX directory *1 

,* set channel for layer (shiftec to left 3 bits) 3nd layer inst3nce *1 

,* Clear th~ return cod~ *1 

1* 3end message to 10 Oispatcner *1 
1* r~turn to the calling *1 

1* if ER~_ReTURN *1 

1* Release the message ~locK to free memory */ 

1* Return ~itn ~rror code 
1* re9_fcmox_d;r *1 

*1 

1**************************************************************1 
1* 
• •••••••••••••••••••••••• LlC LAyER ••••••••••••••••••••••••••••••••••••••••• 
* Th;s;s a collection of procedures that ;~plement and support tne tnree 
* orocesses that are a LLC la~~r instanc~. They 3r.~ constructea to take ~ 
* aavantage of the 'C' clde oara~eter passing ~y v3lue and automatic 
- variables to implement tne reentrant characteristics that will be 



c . • r~~u'rec to suooo~t use ~y sev~ral process~s unde~ the Ke~nel. Som~ 
* J~~ceou~~s, such as the ~ega~us 5uq~o~t routines, ~ill b~ ~s~d ~y all thre! 
* ~~,c~sses in each l1 t~e four oosi~le instances. T~e val~e oaramet~~s 
* and dutomat;c vari30les will allow simJlta~eaus use ~y tn~ t~ree proc~ss=s 
* ~ithin a~y one instanc~ anj th~ layer in~t3nce co~mon 3re3 t3cle~ will 
- p~ovide t~~ cont~xt fo~ each in~;vicJal instanc~. 

~***.*.***************~*.*************-*******************-***** 
*1 

1******************************************************************1 
1* 
* 
* 
* 
* 

* 
* 
* 
• 
* 
* 

TITLi: 

FUNCTION: 

OUTPUT: 

~eceiv:s a c~eat local LSAP ~eQuest ~essage , 
creates a LS~P table and intitializes it tne values 
containea in· the mess31e. All statistical counte~s 
l~e res~t to zero. ~o values are jefaulted. 

~ointe~ to mJilbox messa]e 
Pointer to layer instance ta~le 

* 
********************************************************************** 

( 
I~**********************************~***************.**********************1 
,* -------------------------- lLC Layer Manage~ent ---------------------- *1 
,. This procedu~e cre3tes LSAP taoles and Sdts initial valu~s. The prJcedu~e 
* must be called with Cr~ate message pointer 
* and a oointer to t~e instance tanle that 
~ tne LSAP is associ~t~d wit~. 
**************************************************************************** 
*1 

1* Pointer to c~eate local LSAP message *1 
1* Painter to the intance taOle *1 

1* pointer to c~eate local lsao ~essage ~I 
1* Pointer to a LSAP table memory bLOCK *1 
.1* Number ot the LSAP *1 
1* Index ;ntege~ for arrays *1 
1* LLC e~~or status *1 

1* ~locK size *1 
1* clear blocks ~o;nter *1 

1* Cast In c~eate lsap message 

1* Fetch lsap numoer trom lLC adaress 
,. fix tor all air start at 1 *1 

*1 

*1 

( •. ~ 
~ 

1* IF lsap already existed *, 
1* THEN there is an error *, 

1* ~eturn notice to the calling ~ojule, bad_create reQuest *1 



1* eNOIF .,1 

1* All~cat~ some sp~ce flr tne L)A? taol~ *1 

1* IF space ~dS 3va1laole then *1 

1* Set all initial values in tne LSAP taoLe *1 
/* Clear the naine *1 

1* Allocate sqace for the activated r~mot~ LSA? directory dnd cle~r it */ 

/* Initialize all remote ls~p entri~s to NULL */ 

1* !!! WHAT T~ 00 AdOJT G~CUP ADO~ES$=S 
/* !!! WnAT TO DO ABOUT GR~UP ADJR~SSES 

1* Clear tn~ ~roup ador~sses 
/* Clear gro~p addresses */ 

1* cooy LSA? na~e from ~ess~;e *1 

1* copy typ~ 3022 from messa;~ *1 

*1 

/* cooy LSA? addraS3 from message NEE) TO ~EVISIT */ 

1* tC~y LSAP adjress from ~essa1e *1 
/* ~fED TO ~EVISIT - ~HAT to do aoout 

iJdoress length 
l*lsa~_taole->lsao_3dr++; * fi. for start 

/* set class to Li- *1 
/* set venue to local */ 
/* set stata *1 
1* set su.:)state *1 

/* set ~AC mapo;n~ *, 
1* set to maldmurn num~er of transl1lit ,:ytes *1 
/* set to maximum n'Jmoer of receive byt~s *1 
1* set to type 1 *1 
1* set to maximum p')u size in bytes *1 
I- set maximum receive credit ., 
I· set maximum transmit cre-:it *1 

*/ 
from 1 *1 

/* In;tialize all working queues,~uffers and Lists *1 

1* elear indicator fLag *1 

1* ~nd af the list */ 
I.Too of the list *1 

1* ~nd of tne list *1 

1* Reset all statistical counters 

1* NetD TO REVISIT *1 

1* ~€E~ TJ REvISIT 
*1 

*1 
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(' 
,* r~cieve leo Queue counter *, ,* recieve p~u QJeue cou~tp.r */ 
1* recieve lco queue counter *1 
I- r~cieve pay queue cou~ter *1 

1* Data Jctets trans~itted *, 
1* Oat~ octets rec~ivel *1 
1* UnKnOWn commands *1 '* num~er of Le3 transmitte~ *, 

/- num~er of Lea receive: */ 
1* r~c~ive connection IOlOs */ 
1* num?er of event !OlOs *1 
1* number ~f 3ctive IClOs */ 

1* UI frames transmittec *, 
1* UI frames receivej */ 

1* TC:ST 
1* TZST 
1* TEST 
/* TEST 

,* XIO commands transmitted */ 
1* XIO com~ands receivea *1 
1* xrD resoons~s transmitted *1 
1* XIO resoonses r~ceivej */ 
commandS transmitted *1 
commands received *1 
responses transmitted *1 
responses received *1 
1* n~mcer of xm;t cau droped *1 
/* numoer of rev pdu drooed *1 

(_ 1* 3 a vet he add res s 0 f the l SAP tab l e ; nth e a c: apt e r tab l e * I 

1* Set status *1 
I· set source to indicate its an LLC status *, 
1* zero out statusij to inO;cdte success *, 
1* set to 2 byt es *' ,* Sf't data to zero */ 

1* ElS .: a ba d re~uest */ 

1* Set status *, 
1* set source to indicate Hs an LLC status */ ,* zero out status;d to indicate fai lure *, ,* set to 2 :lytes */ ,* set d3td to zer;) *1 

1* ENDIF *1 

1* Set message type to indicate a SM Confirm message *, 
1* creat!_l_lsap *1 

1**********************************************************************1 ,* 
* 
* 

c 
* • 

TITLE: 

FUNCTION: 

CREATE REMOT~ LSAP ?ROCEOU~E 

Receives a create remote LSAP request message, 
creates ~ remote LSAP taole and intitial;zes it the 
values contained in the message. All statistieal 
COJnters are reset to zero. No values are def3ulted • 



", 

It 

* 
.. 

IN?UT: 

OUT?JT: 

?o;nter to ~ail~ox m~ssa1e 
~linter to lJY;f instance ta~le 

",,,,-*****-*_ ••• _***-.******-***._**.***.***-**._******.****-**-****-**** 
*1 

I~********************.***************.*************** ********",*******",**-** 

1* -------------------------- LLC Layer Mana;ement ---------------------- *1 
/* This proceaure creat~s LSA? taoles and s~ts initial values. The crocejur~ 
* ~~st ~e callea witn Create message pointer 
* Jno i oo;nter to the instance table that 
* the LSAP is associateo with. 
**************************************************************************", 
*1 

/* Point~r tJ create local LSA? ~essdge *1 
/- Po;nt~r to ~he inst3nce table */ 

1* pointer to create local lsap messdge *1 
1* Pointer to a LSAP ta~le memory block Itl 

/* Numoer of tne L~A~ *1 
1-, Inaex integer for arrays *1 

1* Ind~x into remote SAP directory *1 
I *. c lea r 0 l 0 c k poi n t e r * I /~, 

1* block size *1 / 
1* LLC error stat~s *1 

1* Cast on create remote lsap message *1 

1* Call routine to search re~ote SAP oir~ctory for remote 3djress *1 
l*return(C~_R_LSAP_ERR);*1 

/* return oad status *1 

/. Call routine to search remote SAP directory for n~xt available ~ntry *1 
1* return to the c3lling *1 

1* if ER~_R:TURN *1 

1* Allocate some space for the remote LSAP taDle *1 

1* IF no memory availaole tor the remote L5A~ table *1 
1* THEN there is an !rror *1 

1* ENOIF 

1* return to the calling *1 ,* if €R~_~fTURN *1 

*1 

,* Set pointer to remote LSAP into nex~ directory entry *1 
I*increment index *1 

,* Initialize the remote LSA? taole *1 

1* !!! ~HAT TO OJ A3JUT ~EMOTE G~OUP AO~~ESSES 111 
1* Clear ~roup addresses *1 

*1 



/* CO:lY ~s~p T'aml! from m~ssa;e *1 

1* cop y type SJ(!2 from m~ssa~e *1 

I- CO?Y Lsao adaress lC?T'~tn into 

1* cop y L$AP adcress from me'isJ'~e 

1* set class to LL *1 
1* set venue ta remot~ *1 
1* set state *1 
1* set substate *1 

1* set to type 1 *1 

1* initialize log. addr. *1 
1* cLear ;noic~tor flag *1 

remote ls.Jp "taole *1 

N::E') TO ~2VIS!T djdf"ess length 

1* clear curr~nt number of act. *1 

c 

1* Reset all statistical counters *1 

1* Data oct~ts transmitted *1 
1* Data octets received *1 
1* Wn~no~n commands *1 
1* JI frames transmitted *1 
1* UI frames received *1 

1* XI~ commands transmitted *1 
1* XI) commanos received *1 
1* XID responses transmitted *1 
1* XIO responses received *1 

1* TE3T command~ trlnsmitte~ *1 
1* TeST commands received *1 
1* TEST responses transmitted *1 
1* TeST res~onses received *1 

1* Set status 
1* set source to inoic3te its an 
1* z er.o ()ut statusid to indicate 
1* set to Z oytes *1 
1* set ddt a to zero *1 

1* create remote lsap *1 

1* N~E~ TO REVISIT *1 

*1 
LLC status *1 
success *1 

*1 



1****-******-************************************* .. ************** 
***************.****** .. ******* •• ***-*****************.*********** 
*.* 
*** 
*** 
*** 
*** 
*** 
*** 
*** 
*** 
*** 
*** 
*** 
** .. 
*** 

r40N€Y",cLL 

Local Area Network 

LIN K 

rece;v~ module 

*** Co~yr;ght: Honeywell Information Syste~ 
*** All rights reservec. 
*** 
*** 
*** 
*** 
*** 
*** 
*** 
*** 
** * 
**or 

Cereate Oate: 
ay: 
Discription: 

~evis;on II: 
Oa t e:· 
3y: 
Oiscription: 

1/25/8!> 
D. Ostuu;hn 

1 
3/25/30 
..,. Lu 

*** Revision ~: 

-*-Date: 
*** 3y: 
*** Discription: 
*** 

*** Functions ~ ?ara~eters: 

* 

* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
• 
* 
* 
* 
* 
* 

llc_rx_inir Clica_p) 
LICA *lica_pi * Pointer to tn~ tayer instance common area * 

llc_rx (mbx~tr,mox_name) 
MSG *mbxptr; 
1'1611) mox_n~me; 

rcv_lcbi_to_lac(mbxptr,lic3_p) 
;'t1S(j *m;,xotri 
LICA *lica_p; * ~ointar to the process variables * 

rtv_)uf_to_l)(~bxPtr,licd_p) 

MSG *moxptri 
l..ICA *Uta_pi 

mac_;no(~bxPtr,lica_p) 

f"1SG *m:lXotri 
LIe A * lie a _ p ; * Poi n t e r t;) the pro c e s s va ria b l e s * rr~\ 

val i oj ate _ p d u ( i n dm s;, II c _ f r .a me s, r _log _a d dr, l ; c a _ p ) '-_) 
~ATA_l~O_MSG *in~ms;; * ?ointer to tne dat3 inoicate m~ssa;e .. 
LLC_F~MS *llc_frames; * Point~r to incoming frames * 
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( 

'" 
* 
~ 

'" 
* 
**-

u_long *~_lo~_daJr; * P~int~r to r~~cte LSA? lc;ical aadr~ss • 
l:CA *lica_p; * Point~r tJ the or,cess varidbles ~ 

send_buf_tJ_l6(llc_trans,licJ_~) 

LLC_TR~~S *llc_trans; * Pointer to the LLC transa~tion block • 
LI~A *l;C3_P; * ?oi~t~r to the proc~ss vari~cles '" 

agin~_JlJrm(~oxp:r,licd_O) 

MS~ "'mox,:,tri 
LI:A *lica_p; * Pointer to tha ~rocess varidbles * 

*** 
****"'.-***************"'********"'************************************ 
******************************************************************** 
*1 

1***************************************************************1 
1* 
* •••••••••••••••••••• LLC Receiv~ Initialization •••••••••••••••••••••••••••• 
* This 
* 
It 

* 
* 
* 
* 

(/ 
* 
* 
* 
• 
* 
* 
* 

COde initializes a receive precess for a lLC Layer instance. 

TITL:: 

FUNCTION: 

IN PUT: 

OUTPUT: 

LLC ~ECEIVe INITIALIZATIJN PROCE'URE 

Initialize tne Receive process oy starin; 
the pointer to the layer instance common table 
in tne receive process pca. This procedure 
also create the ma;l~oxes requ;red for transmit 
oo~ratiori and stores tfteir id in the ~unction 
code mailoox directory 

Po~nter to Layer Instance common table 

***************************************************************** 
... / 

1*********************************************************1 
1* Tne following c~nventio~dl 'e' coae heaaer file is used 
* ~y tn;s proc~ss. See the respective files for aefinit;ons, 
* structures ana macros. 
********************************************************** 
*1 

1* START *1 
1* Save th~ pointer to the LICA taole for this instance *1 

1* NEED TO REVISIT *1 

1* Create a mail~ox for rece;ve functions, save lefault for alarms *1 
1* nee~ limit to 16 Jr so, and error condition detecting handling *1 

~ 1* Add LLC Receive mailoox I~ to the function directory *1 

1* Create the mail~ox for MAC_D~TA.;nd;c3tion messages *1 



1* NEEO TO ALLJCATE AN E~E~GENCY MESSAi2 *1 

1* w~y DO wE NeED THIS 

1* Oeclare st~o l initialization c~mplet~o ., 

1* END *1 

} 

1**********._***_._***.******.********************************1 
1* 
* •••••••••••••••••••• LLC Receive ~~ocess ••••••••••••••••••• 
* This;s the oper3t;onal receive process code for each LLC 
* layer instance. ~ailoox ~ess~ges r!ceivej will be decoded ~y 
- the switch state~ent into procedYre calls for the cases listed 
* Jelow. Each call ~ill pass a pointer to the ~ess~ge and the 
* oointer to tne LICA ta~le as parameters. 

* 

* • 
* 
* 

* .. 
.. 
* 

TITLE: 

FU~CTION: 

OUT?UT: 

Receiv~s Qtl messa~es directed to the LLC receive 
~rocess for a layer instance. It then determines 
the corr~ct procedure to CJll to process the request. 

;)ointer to message· 
Mailoox name ------- what for? 

* •••••••••••••••••••• LLC Receive ?rocess ••••••••••••••••••• 
* This is the operational receive process code for each LLC 
• layer instance. Mail~ox messages receive~d will oe decoded oy 
* th~ s~itch state~e"t into procedure calls for the cases Listec 
* ~elow. Each call .ill pass a point~r to the messd~e and the 
* oointer to tne L:C~ taole ~s p~rameters. 

**********************************************.************** -, 
/- ~etrieve the Layer Instance Common Area pointer *1 

1* )0 CASE on message type ., 
1* CASE DATA.indicate messa]e from ~AC *1 

1* Call proceaurf to receive a PDU from tne MAC layer *1 
/* 3H~UlD BE RECfIV!NG AND ChECKING AN ERqOR CODE HERE *1 

1* CASE An tOLD reQuest messa~e *1 
1* increase IOL~s Cou1ter for statistics *1 
1* Call common routine to transfer LCd! to LACS fro~ IO~D msq *1 
1* SHOULD SE ~ECEIVtNG AND ChEC'ING AN ERqOR CODE HERE *1 

1* CAS E The r e q u -e s t to D M A a L C 3 Ito the L .;\ C S has ret urn e d * 1 (-', 
1* Call procedure to interpret new I..C.3I *1 "l_/ 
1* increase LC3 t~ lacs counter for statistics *' 
1* SHOULD SE ~ECEIVIN6 ;\NO CHECKING AN ~RqOR CODE HERE *1 



c 

1* CAS~ T~e re~u~st to D~A a ouffer Jescri~tor to the LACS h~s r~turned ~I 
1* increase ouffer to l~cs counter ~cr 5t~tistics *1 
I~ Call routine to fetch jata buffer from L~ *1 
1* SHOULD 9E ~eCeIV:N3 ~NO C~eCKI~G AN ~~qOR COO~ ~ERE ~f 

1* CASS The re1u~st to O~A a cuffer to tne ~o h35 returne~ *1 
1* incr~ase ouffer to l6 co~nter for st~tistics *1 ,* Call routine to reQu~st lc~i b~ ~oved to L6 *1-

1* SHOULD BE ~ECEIVINS AND CHECKING ~~ ~R~O~ CODE H€R~ *1 

1* CASe The requ~st to D~A a Leer to the La has return~d *, 
1* Call orocedure to terminate LC31 ~nd fre~ all memory 
1* increase Lee to lo counter for statistics *' 
1* ShOULD ae oe m3kin; sure all memory returneo *1 

1* SHOULD 3~ RECEIVIN; ~NO C~ECKING AN ~RROq CODE HERe *1 

1* OTHERwISE *, 

*1 

,- ****************-********************************************** 
* The mes3a~e Cdn n~t be decoded into any that are expecteo by this 
* process. 
* At this sta~e, the s~ace used 
* by the ~essage is returned to the kernel 
* ~ntil a methoo is designed to hanale the pro~lem. 
**********~*********-*********~*******.************************** 

*1 

1* set up unknoen error count~r *1 
1* sena event message to the sme *1 

1* END CASE End of the messdge type decooin~ *1 
} 1* llc_rx *1 

I*~*.******************************************************1 

1* ---------------------------- ~egabus Interface ------------------------ *' 
1* The r~Quest to OMA i Lt3I from the L6 to the LACS nas retJrned *1 
1* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
{: 
* 
* 

TITLE: 

FUNCTIJN: 

INPUT: 

OUTPUT: 

INTERP~ET RECEIVE LC~ RE~UESTS pqOCEOU~E 

Receives all D~A confir~ messages du~ to the cJmolet1on 
of a transfer of a LeSl to the LACS meoory. T~is 
routine determines if an additional transfer of a 
buffer descriptor is required and sends a message to 
the OMA software if it ;s neccesary. If a Duffer 
descriPtor is not associated with the Lea th!n this 
procedure .ill det~rmine whether this is an event lCj 
or connectionless read request and call the aooropriat~ 
procedur~. 

~ointer to message 
pointer to the layer instance taole 



* 
**~***********.*****.*********.*******************.********** 
*1 

1* ******-*************************************-************* 
* Tnis ~~5s3ge has o~en ret~rneo from DMA s?rvices. Tne fallc~ing 
* COJe will chec~ the resuLts of the 
* transfer request and oeter,ine if it was 
* successful. 
************************************************************ 

*1 
1* Locll lsao index (e~uivalent to logocal aadress) *1 

1* Cast on a trans~cat;on block structur~ */ 

1* IF the request was succ~ssful *1 
1* THeN 

1* )0 CAS~ on the function cede in the LC31 

1* CAS~ of an ~vent lca 
1* EVE~TS ARE NOT SERVIC~D UNTILL4TaR 

I. e~s~ of a Connectionless redO reQuest 
1* fetch local sap index *1 

1* IF the lSAP numoer is valid a~d the 
lSA? ;s ACTIVE (INUS~ state) *1 

*1 
*1 

*1 

*1 

1* Set the local lSdD table oointer into transacti~n block *1 

1* Set the local lsap logical address into 
transaction~lock *1 

1* ********************************************************** 
* wnen the ouffer pointer is in the LCal, a s~arch of the 
* 'waitin~ ~du • queue is m3d~. If one ;s found, tne Le8! 
* will ~e completed and retur~ed, otherwise tne Lea! will 
* be adoed to the 'waiting Le3I' ~u~ue. 

****************************.***********************-******* 
*1 

1* If the ~du waiting ~ueue is empty *1 
1* check bound limit *1 

1* over the ~ound limit, drop the reqy~st *1 

1* S~t LCSI funct;ln specific 
stat~s t~ Queue f~ll *1 

1* s~t the read credit c~unt for 
lcb us~r flow control *1 

1* Indicate LeS! completion in the status *1 
1* C3ll common proced~re to return LCdI *1 

} 1* if *1 
1* else go aheao to Queu~ up the reQuest *1 

1* uoddte the queue counter *1 
1* Add the transaction elk to the end of the 



( 

'",a;t;nq list *1 } ,* else -, 
1* ~LSE (Th~re are p~u's w~;t;ng) *1 

1* Fetch first transaction blk containing th! 

data incicdt~ *1 
1* Set the Lee! 3ctu~l size trom the w3;ting 

~CU trdns.~l(. *, 
1* suotract tnre~ for LlC header *' 

1* IF LCj buffer is lar;~ ~nough to contain tne ~ou *1 
1* Need to subtrdct tne Llc aa1ress neacer *1 

,* THE~ send it ~ack to the L~ 

1* Re~ove the first message from the 
waiting ~ueue *' 
1* d~lete it from queue *1 

1* uodate the Queue counter *, 
1* Strip off LLC heaoer from 

~DU and set ~uffer dese into trans.blk *, 
1* EXTR~ STRIP OfF ~eAOER G~T OUT 8Y ~. lU 2/19/3~ 

1* Copy all pertin~nt info from 
1* L6 memory pointer *1 
1* Buffer Desc ri otOI' pointer *1 
1* Lo 3uffer O~scr;:Jtor pointer ., 
I· lcar size *1 
/* channel stuff ., 
1* Return the 'luffH to the lo *1 

1* free ~emory of transaction bLock 
containing the LeSr *, 

} 1* if *1 
1* ELSE qeturn Lea with stltus *1 

1* Set Le~I function specific 
status to ~uff!r too small *1 

1* set the re3d credit count for 
lco user flow control */ 

1* Indicate LeaI completion in the status *1 

1* Call common orocedure to return LC~I *1 
1* END IF *1 

1* ENOIF *1 

1* ELSE Dad lSAP */ 

1* Update LCBI to reflect bad local lSA? *1 

1* set the read ~redit count for lCb user flow control *1 



5e~ 19 09:27 19d~ lusrldvl:/llc_PJl/llc_rcv.c.PJl Page 7 

1* Indi~ate Lear completi~n in thest3tus *1 
1* ~~tu!'"n L':dl tc L~ ., 

1* ::N.):F *1 

1* CTM';:~~!$EJa'j funct;~n tace *1 
1* upaate LC3r to refl~ct oa~ functiJn CJoe *1 
1* set the read cre~it count for lcb user flow control *1 
1* Ind;cat~ Lear camoletion in the status *1 
1* Return LC31 tJ Lb *1 

1* ENOCASE *1 
1* :LSe *1 

1* Set invalid status in the LC91 *1 
1* Update Leal to reflect oad function coo~ *1 
1* Set status in H~ error word ?11??? :*1 
1* set tne reao credit count for lcb user flow control *1 
1* Indic3te LC31" com:;>letion in the status *1 
1* Try t.J send it oack anyway *1 

1* ENOIF *1 
} 1* rcv_lcoi_to_lac *1 

1*************************************************************1 
1* ---------------------------- ~e;abus Interf3C~ ------------------------ *1 
1* The request to DMA a o~ffer to th~ L6 hiS raturned *1 
1*************************************************************1 

} 

1* **************************************************************** 
* This message is returned by DMA services when it completes the 
* transfer of 3 ~uffer fro~ the LACS coard to the L6 as part of ~ redd 
• transaction. This st~p will set the status in the lCSI ana request O~A 
* services to return tne Lce to t~e L6. 
************************************************************~***** 

*1 

1* IF Buffer transferee without any proolems *1 
1* THEN *1 
1* set the r~ad credit tount for lce user flow control *1 
1* set remote logical aodress *1 
1* Indicate ~CaI t~mpletion in tne status *1 
1* R~turn the LedI to L6 ~emory *, 

} I. if NULL *1 
1* :LSE *1 

1* Set status in LCdl accordingly *1 
1* Set status in H~ error word ?l???? *1 '* set the read credit count for lcb user flow control */ 
1* Indicate Leal c~mpletion in the status *1 
1* ALL MEMORY WILL BE fREED AT COMOPLETION CF Leal TRA~SfER *1 
1* Return the LC9I to L6 memory *1 

} 1* els~ *1 
1* ENDIF */ 

1* rcv_buf_to_l6 */ 

'*****~********************************************************* ... 
* LLC LAYER XI) RESPONSe P~OCEDURE 



~ 

~ 

~ 

call: 

FUNCTIJN: 
~h~n r~cieve a XID r~cuest fro~ the LAN 
LLc l3yer will se~ up reso~nse messa1e 
and send C~CK to the XIO request source. 

DESCiUPTION: 
*' 
***********'*******************************~***-*****-************ 
*/ 

} 

/* Pv;nt to the ouffer */ 
/* Cdll procedure to validate the ?DU reQu~st for tn;s SAP */ 

/* IF it ;s a valid POU */ 
1* Fetch the local LSAP table 

ignore ~rouo 3ddresses for now */ 
/* swap the Llc adoress *, 
/* cast to oata reQuest m~ssa;e */ 
/* updating x;d xid count~r */ 
'* count out addr!ss for xio ~essag~ */ 
/* out in xid res~onse int~rmation *, '* stanaer info */ 
/* put lsac n3m~ */ 
/- ~e~ lsap na~~ */ 
/* set ~eSSj;~ typ~ */ 
/* set the or;ority */ 
/* s~a~ the mac aJdress */ } ,* f:lr *1 
/* ~utin own mac address */ 
/*strcpy(rin1ms~->lay~r.mac.source_addr.octet,l_l~ap_tbl->mac_ajr);*/ 
/*for (inaex = 0; inoex < l_lsap_tbl->mac_adr_lngtn; index++) 

} * for */ 
/* s~~d to mac for tranfmit out */ 

/* free tne messa~e */ 
/- update message arooped counter */ 
/* fr~e tne m~ssage *1 

} /* els~ if M3Xfull */ 
} /* if llcerr */ 

/- Drop the incoming pau, the L3A? is not aefined */ 
1* upjate pud drop counter *1 
1* Free tne MAC message *1 

} I*else */ 
1* end llc_x;~ *1 

/*****.*************************************-******************* 
*' 

LLC LAYER TEST ReQUEST P~OCEOU~E 

caLL: 

FUNCTION: 
~hen recieve a TEST request from the LAN 



.. Llc layer ~ill set uo r~sconse m~$sa~e 
ana sene b3C~ to tne TEST r~qu~s~ so~rce • 

DESCRIPTION: 

*.***** •• ***********-*-*******-********* .. **.********************* 
-/ 

,* P~int to the cuffer *, 
1* Call proceour~ to validate the ?DU re~uest for this SAP *1 ,* IF it ;s a valid ?OU *1 

1* Fetcn th~ local LSAP table 
i~nore ~roup addresses for no~ *, ,* swap the Llc address *, 

'* up1at;ng test counter *' 
/* cast to aata reQuest message *, '* set ~esslg~ ty~e *, 
I- set the priority *1 
1* swap the m3C acaress *1 
1* outin own mac 3djress *1 
l*strcpyCrindmS1->layer.mac.source_aadr.octet,l_lsao_tbL->~ac_adr);*' 
I*for (inoex = 0; ;naex < l_lsao_tol->mac_adr_lngth; index++) 
1* send to mac for tranfmit out *, 

1* free tne message */ '* up~ate. messa]e dropced counter *' ~ ~ '* f r e ~ the me s s a ~ e .. I ~~j } ,* eLse if M3Xfull *, 
} 1* if llcerr *1 

else ,* Odd test odu *1 
/* Drop the incemin; pdu, the LSAP is not defined */ '* upaate pud arop counter *1 
1* Free the MAC message */ 

} 1* end llc_t~st *1 

1******************************************************************, 
1* ----------------.--------- LLC SA? ComjJonent --------------------- *1 
1* .. 
* .. .. .. .. 
* .. 

.. .. 
* .. 
* 
* 

TITLE: 

FUNCTION: 

INPUT: 

I)UTPUT: 

VALI~ATE R~CEIVE) ?CU PROCEDURE 

Validates a gdu received from the ~AC data 
indicate mailbOX. It 1eterm;nes it local and 
remote lSAPs have been defined for the layer 
instance and whether they ar~ in the prc?er state • 
In ado;tion th~ PDU size is checked against the 
maKimum ~OU size for this SAP. The remote lsao 
le~ical aadress is returned as well as the error 
status. 

Pointer to MAC aata indicate message 
Pointer to LLC P~U 
Pointer to layer Instance common table 

?ointer to Remote Logical address 
~rror st3tus 



.. 
** .. *****.* .. ****.**** .... *.* ... * ....... ***.***.* •• * •••• *************** .. * ... 
*1 

I~ A ~AC_OATA.inaic3te mess3~e *1 
,. Cl~ar an error flJi *1 
/* Validat~ th~ logical ~d:ress of the remote ana lOCdl 5A~s *1 
/* IF th~ local log. SAP adcr. (sam~ as the DSAP) 

;5 ;reat~r tnan the local LSA? air. size *1 
1* ~e~ort a failure *1 
1* Set ~rror code *1 ,* ENDIF *, 

I" Fetch tne local LSAP taole 
iqnore grouc ad1resses for now ./ 

1* Vjl;dat~ :hat tne local SAP exists */ 
1* !f the local lSAP aoes not exist *1 

I. Set the state of tne L3A? and Layer Instance accora;ngly *1 
I. Set LCdI status ~ords */ 
1* Re~crt a LSA~ failure *1 
1* Set error COJe *1 

1* E~OIF *1 
1* Validate the state of the layer instance *1 
1* IF the layer instance is not ;~ the INUSE state *1 

1* Set the state of the LSA? ana Layer Instance accordin~ly *1 
1* Set LCd! status words *1 
1* Report a failure *1 
1* Set error code *1 

1* Validate t~e state of the local LSAP *1 
1* IS TH£RE A pqQaLE~ HER~ If THIS CODS IS EXECUTEO EVE~ THOUGH 

~AP IS NON-EXISTENT 
access und~finea m~mory 

- DUS ~rror *1 
I- IF the major 3tate Jf the LSA? is not I~U~E *1 

1* Set the ~tat~ ,t the L3A? ana Layer Instdnce accor~ingly *1 
1* Set LC~r status words *1 
1* Reoort a L3A? failure *1 
1* Set error code *1 

1* ENDIF *1 
1* Valiaate that the LSA? limits ~re not exc~eje1 *1 '* IF t~e ?Ou size exceeds the maximum p~u siz~ .. , 

1* Upoate statistical counters tor lSAP and Layer !nstanc~ accorain'Jly *' '* 3et lCal status words */ '* Report a pnu fJilure *1 
1* Set error code *1 '* ENDIF *1 

1* Validate the ~emote LSAP *1 
1* Fetch the fyll remote LSAP address (llc ~ mac) *1 

1* Fetch the remote LSAP taole , ignore group addresses for now *1 
1* If the SSA~ (remote SAP) has been not activated 

and local LSAP permits dynamic aodition to Activate directory *1 
1* TI1~N *1 
I· Add the remote to dctivated list *1 
1* Allocate memory for ~ remote LSA? taole .1 
1* Call procedure to search for n~xt available LSAP entry *1 
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1* ELSe IF r~mote SAp nas not oe~n 3ct;vate~ -I 
I- Update statistical counters for 

LSAP -ana layer Instanc! accordin~ly *1 
1* Set LC31 status ~oras *1 ,* ~ecort a ~ad remot! 5A~ failure *1 
1* Set error code *1 

1* tl'iO If *1 
1* Set r~mote logical 3alr~ss to activate directory index 

} 1* end llcerr == N~LL *1 
} 1* valiaate pdu *1 
1***************************-******************************* 
* 
* • 

LLC LAYER MANE~ER O~ACTIVAT~ FUNCTI~N 

This functio~ ~;ll clean UP 3ll lco ~u~ue llc_trans 
blocks, cl~an up all pau ~ueue llc_trans blocks. 
set uo lockej state, ana post back all leos 

1* get the l_sao_taole gtr *1 
1* validate lsap table *1 

1* set up layer N~Ll ***LOC( state *1 
} 1* end if *1 

,. return not valid leo error *1 
1* completed .dth error ·*1 
1* return the bad le~ *1 ,* Jet out nere *1 

} 1* elso! *1_ 
1* ~ull the local l_lsao_table 3ddress *1 
1* get the l_sap_t30le ptr *1 
1* Jelete from the leo queue *1 

1* ~ernel macro function foir Queue *1 
1* ;et the on just take of the queue *1 

} 1* if *1 
1* loop to clo!an ~p leo Queue trans ~lk *1 

1* for level 0 information, leo return *1 
1* level ~ complet;Jn bit set uo, and err status set *1 
1* ~ost backlcbi *1 
1* delete from the lc~ queue *1 
1* kernel macro function foir Queue *1 
1* ~et the on just take of the Queue *1 

} 1* while *1 
1* get the original trans *1 

1* ~e~p track the pdu droped -I 
1* get the next pdu trans at the queue *1 
1* ~u~p tne trans blk *1 
1* ~et the next one t~ check ~ut *1 

} 1* if *1 
1* clean th~ Odu Queue *1 

1* keep traCK the pau draped *1 
1* get the next pdu trans at th~ ~ueue *1 
1* dump the trans blk *1 
1* get the next one to check out *1 

*1 



} 

} 1* while *1 
I~ ~et tn~ original tr~ns *, 
1* for cl~an the r_ls~p t~ble *, 
I~ looo t~ cl~an .hen r_lsao taol~ not em~ty *1 

/* N~LL :~e r_lS3c tdble pOint~r3 ./ 
/. c·,)unter */ 

} 1* while *1 '* sene event messa;e to syst~m managem~nt 
1* 
senJ e~ent messdg~ to system manage~ent macule * 

,* return event lcbi for completed ~eactive *1 
1* the last lco; ne~a to set ~p and send ~ack *' ,* set up for level 6 completion bit 3n~ err status *' ,* post oatl( lcoi *' 

1* llc_lme_c3 *, 
,**************************************************************************, 
1* -------------------------- LLC Layer ~ana;ement ---------------------- *' 
1* ~essage a;in; alarm messa~e *, 
'**************************************************************************' 

/* *************._*-**************************************************** 
* jnis message is the returnin~ alarm request ~rom setalarm. All l_pdu 
* messages attached to all 
* lSAPs w~ll be a;~d one time increment. Any message 
* found to be over the age limit .ill ~e rel~ased baCK to th~ buffer ooot. 
* The assumption is that overa;ed ~essages are unexp~ctea'3nd a Lea will 
* never be issuej. 
*********************************************************************** 

*1 ,* IF this instance ;s in the reaay state tn~n *1 ,* FO~ each IC:eESJ2 aefined LSAP that can exist *' ,* Point to the ~SAP t3ble *1 
1* IF the LSAP h~s been defined *, 

1* 00 flr each messdge on the waiting-pau Queue -I ,* Incre~ent the aging counter *1 '* IF the 3ging counter ;s GTE the limit *1 
1* ~e~ove the message from th~ 1ueue *1 ,* update the Queue count~r *' '* Release the memory to th~ memory cool *1 ,* Notify SM of the event *1 

1* E~I)IF *1 
1* RolL thru t~e queue to the next entry *, ,* C:NOOO *, 

1* ENOIF *1 ,* ~Ni)fOR *' 
1* ENDIF *1 
1* Request the next aging 3larm oerioo *, 
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transmit m.,oule 

*** Cooyr;;ht: H~n~y~ell Information System 
*** All rig~ts reservec. 
*** 
*** 
*** 
** or 

**'" 

Cereata Oate: 
3y: 
Oiscription: 
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1). Oshau;hn 

**'" Functions ~ ?ara~eters: 

It* " 
* 
• 
* 
'* 
*' 
* 
'* 
* 
'" 
* 
it 

it 

* 
* 
* 

'" 
* 
* 
* 
* 
*'" .. 
**It 
*** 
*** 
**-
*** 

llc_tx_init (lic3_p) 
LICA *lica_oi * Pointer to the layer inst)nc! common area * 

llc_tx (mbxptr,mox_n~m~) 
'~SG *moxpt ri 
,'115 r D mbx_name; 

xmit_lcoi_to_lac(m~x~tr,lica_p) 

"'SG *mbxatr; 
LICA *lica_p; * Pointer to the process v3ri~Dles * 

mac_conf_err(mJxptr,lica_p) 
NlSG IIrmoxotri 
I..ICA *lici_pi 

xmit_buf_to_lac(moxptr,lie3_p) 
;"'ISG *moxptr; 
LICA *lied_pi 

validate_oata_req(llc_trans,licd_p) 
LLC_TRANS *llc_transi 
LICA *Uta_pi 

;ss_mac_dreQ(ltc_trans,lita_p) 
LLC_TRANS *llc_trans; '" ~o;nter to transaction olock for LLC p~u * 
LICA *lica_pi * Pointer t? the inst~nce tlble '" 

Revision II: 
Date: 
~y : 
Oiscription: 

1 
3/25/3:) 
M. Lu 



**- ~~visivn ~: 
**or )ate: 
_. * jy: 
or** )iscri~tion: 
k. * 

-*-****-*****_.******-*****-************ •• *.* •• *.** .. ******************* 
**********-********************************************************* 
*/ 

'****.****************.*****************~*******.*-*** ***************, 
1* 
* ••••••.••••••••••••• LLC Layer ~andiement •••••••••••••••••••• 
* This is the lLC Transmit Process tnat exists once for each 
* ~LC layer instance created. The combination Qf this process, 
* the reci~ve process and the layer mana;e~ent pro,ess constitutes 
* Jne ~lC Layer instance. -, 
1* 

* 
* 
* 
* 

* 
• 
* ., 
• 

TITl:: 

fUNCTION: 

IN PUT: 

OUTPUT: 

LLC TR~~)MIT I~ITIAlIZATrO~ 0kOCEDURZ 

Initialize the Transmit oracess by storing 
the pointer to the l3yer instance common taole 
in the transmit proc~ss ?C3. This procedure 
also create the mailooxes re~uir~d for transmit 
op~ration dnj stores t,e;r io in tne function 
COle mailbJx airectory> 

Pointer to Layer Instanc~ common table 

• •••••••••••••••••••• LLC Trans~it Initialization •••••••••••••••••••••••••••• 
* This code initializes a transmit orocess for a LLC later instance. 
* 
*******************************************************.********.*******. 
*1 

/* ********************************************************************-** 
* The following conventional IC' code heaaer file is used 
* ~y t~is process. See t~e respective files for ~efiniti~ns, 
* structures ana macros. 
************************************************************************** 
*1 

1* START *' 
1* Save the pointer to the lICA taole for this ;nstanc~ *, 
1* NEED TO REVISIT */ 
1* Create mailbOX for transmit operations 
/* 

*1 
save default for aldr~s *1 

the functi~n directory *, A~d LLC Transmit ma;loox rD to 
NEED TO ALLOC4TE MEMORY FOR AN 
~HY DO WE NEED THIS 
Declare step 3 initial;!ation 
END 

EMERGENCY MESSAG~ *1 
*1 

comolet~" */ 
*/ 



} 

/* 
**---*-*****.****._*-*-*-*****-***-*-*--**-*********-********************** 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 

TITL:: 

FUNCTION: 

rN?UT: 

OUTPUT: 

~L: T~A~5M!T P~CCEDU~E 

Receives all meSS3ges airected to the LLC transmit 
orocess for ~ layer instlnce. It then deter~ines 
the correct procedur9 to call to process the reQuest. 

Pointer to message 
Mailoox ndme ------- what for? 

* •••••••••••••••••••• LLC Transmit Process ••••••••••••••••••• 
* This is the ooerational transmit process cooe for each ~LC 
* layer instance. Mailoox messages transmite1 will b~ decoded oy 
- the s~itch statement into procedure calls for th~ cases listea 
- Jelo •• :ac~ call will ~ass a pointer to the message and th • 
.. ~o;nter to the LrCA taole as p3rameters. 
****-**********-*-***.-******--**-*-*-********************.*************** 
*/ 

1* Retrieve the Layer Instance Common Ar~a pointer *1 
/* 00 CASE on message type *1 

1* CASe An IOLD request messdge *1 
1* Call common routine to transfer Leal to LACS from IOLD msg *1 
1* uoo~te IOLDs counter for tx for statistics *1 
1* SHOULD iE ~~CEIVING AND CHECKING AN E~RO~ CODe HERE *1 

1* CASE Tne request to OMA a LCbl to the LACS has r~turnea *1 
1* upaate LCa to lac tx counter for statistics */ 
1* C3ll procedur~ to interpret new Le9L *1 

HERE *1 

(' \ 

i,,- j 

1* SHOUL~ dE RECEIVING AND CHECKING AN E~ROR CODe 
1* CASE The request to O~A a b~ffer ~escriotor to th~ LACS has returned *1 

1* Call routine to fetch aat3 ~uffer from L6 *1 
1* SHOULD ~E R~C~IVING AND CHECKING AN E~ROR CODE HERE ,* CASE The request to DMA a buffer to the LACS has returned ,* update 9Uf to lac tx counter for statistics *1 
1* Call routine to cre~te LLC PDU and ~el;ver to t~e MAC 
1* SHOULD dE R~CEIVING AND CHECKING AN E~ROR CODe HERE 

1* CASE The LACS Net~ork Layer h~s a Data ~e~uest for LLC -I ,* Call routine to create LLC PDU an~ deliver to the MAC 
1* SHOULO dE R~CEIVING AND CHECKING AN E~RJR COD~ HERe 

1* CASE The request to O~A a LeeI to tne L~ has returned *1 
1* Call procedure to terminate LcaI and free all memory 
1* update Lca to l6 tx counter for statistics *' 
1* SHOULD THIS JUST 3E "return_lcbi" procedure call 
1* SHOULD ae RECEIVING AND CHECKIN3 AN ERROR CODf HERE 

1* CASE Tne MAC data re~uest nas return~d as 
an error or a confirm error * 

* Call procedure to h'3ndle error and free all memory 
* 3HOULD dE RECEIVI~G AND CHECKINi AN E~RJR CODE HER~ 

*1 
* 

*1 
*1 

layer *1 
*1 

layer *1 
-I 

*/ 

*/ 
*1 

(4; -', 

~J 



1* OTH~R;./I5E *1 
I******************·*~********~*********************** ***** 
* Tne mesSd~e C3n not be ~ecoaea into any that are ~xpect~c oy this 
* process. 
* At this St3g~, the s~ace usej ~y th~ 
* mesSd1@ ;s retJr~ea to the k?rnel 
* un:il a method is desi;ned to hancle the prool~m. 
********************************************************* 

*1 ,* ENDCASS Enj of tne messa;e type jecodin~ *1 
} 1* switch */ 

} 1* llc_tx *1 
I***********~******************************************************1 
/* ---------------------------- '1~;;d:>US Interfdce --------.. --------------- */ 
1* r"e 
1* 

* ,. 
If 

.. 
",. .. 
* 
* 
C/ 
* 
* 
• 
* 
* 
* 
* 

r~Quest t, D~_ ~ LCjI from the ~6 to the LACS has returned *, 
TITLE: 

I=U'ICTION: 

INPUT: 

au TPUT: 

~eceiv~s all O~A confir~ messa;es JU~ to t"~ c~mol@t;on 
If a tr~nsfer of a LeSr to the LACS memory. This 
routine deter~;res if ~ny Jther transfers 3re re~uir!d 
to fatch the data associated with the reQuest. Wh@n 
:h~ data is containe1 in the LC5, this procedure 
fetChes ~ ~uffer t~ tre3nsfer the data to ~AC, att3ches 
3 LLC header and issue3 a data req~est to MAC. 
Otherwise a re~uest is maoe to transfer the ~ata buffer 
~r the outfer cescri~tor to the LACS. 

~ointer to message 
pointer to the layer instance table 

********-*.************._*.*********************************************** 
*1 

1******·***********************-***-*******-********************* 
* This mess3ge nas been returned from D~A services. The follo~i~g 
* code will check the results of the transfer reauest ~nd if it was 
*. successful. 
**-*************-*********************************************** 

*1 
1* If the request was successful *, 

1* THEN *1 
1* 00 CASE on the function specific function code *, 

1* CASE of Connectionless Transmit request *1 
1* DO CASE on the tyue of data buffer in Leal *, 

/* CASE of data buffer contai~e~ in the LCa *1 
1* fetch 3 buffer to move the data to MAC *1 
1* Set the total range */ 
1* Get a ~uffer tnat is the requestea 

length + 4 bytes for headers *1 
1* allocate extra head 32 oytes ana tail 125 oytes *' 
1* space for ~AC handle s~all buffer M. Lu */ 



1* ~ed~ce the ouffer size by 4 bytes f3r O~A *1 
1* ana extra h~aaer space for ~ac :ontin~~o~s buff~r *1 
1* h~re ~ecause the old kernel nJt ;arantee ret~rn 

new o~ffer d;3cr;oter *1 
1* so w~ keeo usin~ the ala ~n~. 

~ct le;al for the ne~ ~ernel M. lu *1 
1* now laaj in the aata to buffer *1 

1* reserved space f~r dat3 in leb *1 
1* Cledr all ramainin9 f;el~s *1 
1* Format it as a LLC unnumbered ;~formation frame *1 
1* Issue it 3S a ~AC aata re~uest 
1* Comolet~ th~ LCJI status an~ completion word 
1* Issue ~es3a,e to the OM~ */ 

user f,low contrJl *1 
*1 

/* s~t tne rea~ credit count f~r leo 
1* S~t the Leal completion o;t 
1* Return the lC3I to l6 memory *1 

/* CAS: of data ~uffer pointer(s) contained in the LC3 4 *1 
1******-**********************-*********************** ******* 
* Wnen tne )uff~r p~inter i, in t,e ~C3I, the buffer 
* containin; the messdge mUit b~ transfer~d across from the l~ 
* to lAC~ cuffer memory. Space is alloc)ted for the m~ssage and 
* a r~quest submitted to DMA services to ma~e t~e mcv~. 

************************************************************ 
*/ 

1* R~quest the buffer oe transtcrr~a fro~ the L6 *1 
1* H3V~ the messaie r~turn to the OMA 10ne m3ilbox *1 
1* S!t priority to normal *1 
1* Set the numoer of L6 ouff~rs *1 
1* Initi~ilize tot3l range to ~ero -/ 
1* DO FO~ allouffers in the Leal *1 

1* Set the L6 ouffer descriotJrs *1 
1* Set the L6 buffer range *1 
1************************************************************ 

* There is 3 prOblem if the total ran~e exceedS 32K words 
* fortunat!ly LLe will always oe less ~UT 
* ~O W~ ~e~D TO ~ALI~ATE RAN~E ana 
* WHAT A~OUT LCd FOR~AT ? (32 Jr 16 oits) 
* ana _HAT A30UT LCd FOR~AT - shJrt now 
************************************************************ 

*1 
1* Set the total range *1 
1* ENOOO *1 

} 1* sw;tcn *1 
1* ;et a buffer that is the requ~sted 

length + 4 bytes for headers *1 
1* allocate extra head 3, bytes ano tail 123 bytes *1 
1* space for MAC handl~ small auffer M. Lu *1 
1* Reduce th~ buffer size by 4 bytes f~r DMA *1 
1* ana extra header space for mac continguQus ~uffer *1 
1* her! oeCduse the old kernel 

not 93rantee return new buffer discrioter *1 
1* so ~e kee~ using the old one. 

not legal for the new kernel M. lu *1 
1* Clear all remaining fieldS *1 



(' 

} 

1* 

(=:' 
1* 

} 

'* Senj the request message to D~A s~rvic~s *1 
1* s~eciJl rJutine for lLc_tra~s r~lease *1 

} 1* else if fJll *1 
1* CASE of 3 Duffer ~escri~t~r Plint~r cont3ined in th~ ~C~I *1 
I**********************************~****************** i*.* 

... Whe1 ~ bu·f~r cescrictor ~ointar is in the LC~I, th~ ~uffer 
* d~scriotor m~st oe tra~sfered acro~s from the L6 
* to LACS ouffer memory. Space is allocated f~r the mess3Qe anj 
* a reQu~st submitted to D~A services to m~ke t~e move. 
* 
* Tnil is identical to the LC3 transfer performea by t~e IOLDs 
... proce~ur~. 

********************************************************* 
*1 

J* Request the ouffer be transferred from the L6 *1 
1* Set i~v3lid status in the Leer *1 
1* set the write credit count tor tco user flo. control *1 
1* Set tne Leel comoletion bit *1 
1* ~eturn the LC91 to L6 memory *1 

1* I;TH~RWISE *1 
1*********************************************************** 

* Can not decode th~ buffer type into anything 
* tnat can ~e processed by this fun;tion. Update the Legl 
* status to reflect the probl~m and return the LC31 to 
• the Lo. 
*********************-************************************* 

*1 
1* Set inv~lid status in the LeBl 
I. set tne write credit count for 
1* Set the LeSl completion bit 
1* Return the LC9! to L6 mimory *1 

1* ENDCASE *1 
} 1* switch *1 

*' lc~ user flow control *1 
*1 

1* CT~c~wlSE *1 
1* Only a c~nnectionless trlnsmit request is currently suooorted *1 
1************************************************************ 
* * tan not decode the requested function into anything 
* that can be ~rocesse1 oy this functi~n. update the Leer 
* status to reflect th, proolem ana return the LC3l to 
* the L6. 
************************************************************ 

*1 
1* Set invalij status in the LC31 *1 

1* set the write creait count for lcb us~r flow control *1 
1* Set the Leal completion bit *1 
1* Return tne LCal to L6 memory *1 

1* ENDCASE *1 
1* swhch *1 

EL.SE *1 
1* Set invalid stat~s in the LeEl *' 
1* Try to uodate status in LC3 and free memory or something *1 

ENl>IF *1 
1* xmit_lcoi_to_lac *1 



1*****-*-*****-*************************************** *****-**********/ 
1* ---------------------------- ~egabus Interflce ------------------------ *1 
1* The L_OATA.re~uest transaction has retur~ed fromm tha LLC layer ~s a 
* ~_DA7A.cJnfirm. Th. Juff~r and m~siage ~~mory must be released. 
it 

**************-*********************************-***-***.****************** 
*1 

*1 

* This message ;s the returning MAC_conf or ~AC error. 
* Release the buffer sp3ce * 
* ~~turn the ~AC message to L~C3 memory * 

1*********************************************-***************-**********1 
1* ---------------------------- Me~a~us Interflce ------------------------ *1 
1* 
1* 
* 
• 
* 
* 
* 
* 

The r~quest to DMA ~ data bufter from the Lo to the LACS has retur"~a *1 

T! TLE: 

fUNCTION: This routine ;s inVOKed wh~n a bufter is available 
to be issuea to ~At as an LLC ?OU. CheCKS are made 
to make sure that th~ layer instance and the LSA? are 
in the INUSE state. All validation of the r~Quest 

* is performed, such as ?DU parameters, local PDU limits ( .. re'.1I0te L:»AP .limits and param,eters, etc. A LLC i,,",j 

• 
* 
* 
* . . 
* 
* INPUT: 

* 
* 
* OUTPUT: 

he~der for an unnumbered 1 fra~e is appendea to the 
~uffer and passed to t~e MAC layer mapped to this layer 
layer instance. The Lear is then ~arked completed and 
the DMA firmware ;s reQuested to transfer it b~ck to 
the Lb • 

?ointer to messa~e 
oointer to the l3yer instance taole 

* The request to DMA a buffer from the L6 has returnea * 
.**.**************************************************************-******** 
-I 

1*********************************************.**************** .. 
* This message is returned oy DMA services when it completes the 
* transfer of 3 ouffer from the La to the ~ACS Doara as oart of a 
* tr~nsmit transaction. This step will ada the LLC layer addressing 
• to the message and send the lpdu to MAC for tr3nsmiss;on. 
************************************************************* 

*1 
1* Clear an error flag *1 
1* Val1dat~ that the transfer ~as succesful *, 
1* IF the transfer WdS not a success *1 ,* Set the state of tne LSA? an~ Layer In~tlnce accordingly *' 

1* Set I..C3I status woras *1 
1* set the write credit count for lcb user flow control -, 
1* Set the LC3 3tatus to completej *, 

r'--" 
\,,~ .. / 



I~ ~eturn the LC31 to L~ ~e~ory *1 
1* ~e~ort d ~~A failure *1 
I~ ~e: ~rror COJe *1 ,* E~S: every tnin; is h~nKy-~ory *1 

1* Set a point~r t~ th~ local a~O re~ote 
lsap taoles into trd~s3cti~n ~lk. *1 

1* M3skin~ M~ 10 bits of leg 
ad~r.is restrictive ~ut mi]ht save ~ome grief *1 

1* Call ~rocedure to validate the oata reQuest *1 
1* set th~ write creait count for lcb user flJW control *1 
1* set error coje *1 
1* Set status in the LC31 *1 

1* Call procedure to transfer co~plete: LC31 *1 
1* Fetch tne address of the local table 
from the lay~r instanc~ local LS~P directory *1 
1* Fetch the a~aress of th~ remote taole 
from the activate jirectory of the LSA~ *1 
1* ucaate JI.tx counter tor statistics *1 
1* Cdll orJceour~ to cre3t2 POU an1 issue it to ~AC *1 
1* IF ~o errors have b.e1 detected yet *1 

1***************************************************** ********** 
1* TI1EN 

* * Update Local SA~ statistics 
*************************~************************************* 

*1 
1* U~ddte Layer Instance stati3tics *1 
1* ************************************************************ 
* IF Remote SAP Statistic flags indicate to always collect 
* stat;stics or only if local SAP indicates to 
* collect it on the remote 
************************************************************** 

*1 
1* THEN *1 
1* U?cate re~cte s~p statistics 
1* Ei'-IOIF 
1* set the write cre~it COunt for lco user flow control */ 
1* Set status in the LeaI 
1* Cdll prJCedure to transfer completed LC31 

1* ELSE ~rror *1 
1* set the write credit count for lc~ user flow control */ 
1* and error *1 

1* ~eturn the Leal toL6 memory *1 
1* ENDIF */ 

1* ENJ)IF *1 

*1 
*1 

*1 
*1 

1**************************************************************************1 
1* ---.------------------------- Me~abYs Interface ------------------------ *1 
1* Validate a LLC transmit data request proc~dure 
* 

TI TLc: VALIDATE LLC DATA REQU~STS ~qO:EDURE 

* 
* FUNCTIJN: This routine is invo~ed ~hen a buffer is available 



or 

lit 

* 
* .. 
.. 
* 
lit 

* 
* 
* 

INPUT: 

OUTPUT: 

:0 b9 issueo to ~AC ~s an LLC ?DU. Ch~CkS ~re maa~ 
to mak~ sure tna~ the layer instance and the LSA? are 
in the INUSE state. All v3licition of th~ re~uest 
;s perf~rmea, such as ~DU parameters, local ~ou l;~its 
remote LSA~ limits and par3m,e:ers, ~tc • 

~oint~r to trans~cti~n bloc~ 
pointer to the laY9r instance taol~ 

*************************************.********************************** 
*1 

1* Clear an error flag *1 
1* Valid~te the logical adJreSS ~f the remote and local SAPs *1 
1* IF the local log. SA? aadr. is greater than the local LSA~ ~ir. size *1 

1* Report a failure *1 
1* Set error code *1 

1* ENDIF *1 
1* IF the re~ote l~gical SA? ador. 

is grelter than the remote LSAP dir.sz. *1 
1* Reeert a failure *1 
1* Set error code *1 

1* E~OIf *1 
1* Valioate the state of tne layer instance *1 
1* IF the' layer instance is not in tne PW3E state *1 

1* Set tne state ~f the LSA? and Layer Instance accordingly *1 
1* Set LeaI sta:us ~ords *1 
1* Report a failure *1 
1* Set error code *1 

1* END IF *1 
1* Validate that the local'SAP exists *1 ,* IF the local LSA~ does not ~xist *1 

1* Set the state of the LSA? and Layer Instance accordi~gly *1 
1* Set LC~I status words *1 
1* Report a L~A? failur~ *1 
1* Set ~rror code *1 

1* ENDlf *1 ,* Validate th~ stat! of the local LSA? *1 
1*****************************************************************1 
1* I~ TH:R: A p~oaLE~ ~E~E IF THIS CJD~ IS EXECUTED EVEN THOUGH 
* SAP IS NON-EXISTeNT 
* 
* 

access unaefined memory 
- bus error 

***************************************************************** 
*1 
1* IF th~ major state of the LSA? is not INUSE *1 

1* Set the stdt~ of the LSAP and Layer Instance accordingly *1 
,. Set LCdI status words *1 
1* ~eport a LSAP failure *1 
1* Set error code *1 

1* ENDIF *1 
1* Validdte that tne LSAP l1~its are not exceeded *1 

------- -- -

/ 
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I~ IF th~ p~u size exceeds the ~3ximum P)U siz~ *1 
1* Set the s:ate of th~ ~S~~ ana Layer Instanc~ ~ccor~;n;ly */ 
1* Set LC31 status wor:s *1 
1* Rep~rt 3 ~Du fa;l~re ~I 

I~ Set error coae ~I 

1* E~OIF *' 
/* Validate the ~emote LSA~ *, ,* If the ~emote SA? ;s not active *1 

1* S~t t~e state of the LS~P and Layer Instance 3ccordin~ly *1 
1* Set Leal status w~ras *1 
/* Report a LSAP failure *1 
1* ~et error c~de *1 

1* E~OIF *1 
1* Just .atch now *1 
1* Ret~rn with error code *1 

} 1* valioate_jata_req *, 
I*****R.**************************R*************W**********************1 
1* ------------------------- LLC SA? C~moonent --------------------- *1 
1* 

* 

* 
* c 
* 
* 
• 
* 
* 

TITLE: 

FU~CTIJN: 

OLTPUT: 

FO~MAT UI LLC ?DU PROCSDJRE 

Receives a transaction block containing a ~ointer to 
a ouff~r of Jata. The source and destination are 
ar~ aodeJ to the LLC header and the unnumbered 
control header is aOded. A ~AC aata reQuest messa~e 
is pre~ared and ;ssu~d to the MAC transmit process 
mailoox. 

?ointer to LLC transaction block 
Pointer to layer instance taole 

Error Co~e 

* 
************************.*****************************.*************.*.* 
*1 

e 

I*****·*****************R***************************** ************* 
* The ~essage is 3 LLC transaction ol~ck co~plete with oo;nters to th~ 
* the local LSAP table, tn~ remote LSA? ta~l~, the Leal and the ouffer. 
**~*w***.**.****************************.******.****************** 

*' 1* Allocate memory for a MAC data request message *1 
1* Set the messa1~ type in~o a MAC DATA.request *1 
1* Set the priority *' 
1* Set the return mailoo( IO *1 
1* SHOULD THIS BE NULL;O ?1?*1 
1* I??? mac_dreQ_msg->return_id = lici_p->xmit_mbx; *1 

1* 

1* ,* 
1* 
1* 

Add 3 oytes of lLC aadress to the beginin; of the buffer *1 
1* for LlC h~ader - what aoout M~C *1 

Ada the LlC addressing (remote and local SAPs) to the POU buffer *1 
Use a type 1 unnumoered I-frame command *1 
Set the class of service into the messa~e *1 
Move the destination MAC adaress into the message *, 



1* NEEJ TO TAL( ABO~T THIS _ ~O~LO COpy 3UfFER W1R< 3~TTE~ ,* Set the messag~ ~uffer ~escri~tor address to Joint to tn~ 
1* Seno the transaction to ~AC for transmission *1 

1* free tne message *1 
1* update messaye drooped count~r */ 
1* free the messa~e *1 

} /* eLs~ it M3Xfull *1 
1* Retur1'1 *1 

} 1* ;ss_mac_dre~ *1 

---- -------- ~-----~--~---~ 

/ 

*1 
LLC P!)U *1 
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1* 
* This file (llc_cori3t.h) defines the constants used in the LLC 
- Lay~r prac~sses for the LACS c~ard • .. , 
1* )~tine commanas, "ext read, n.xt receiva~, coll-final bit masks *1 
1* for L~C frames. C;ee struct llc_frames) *1 

1* Suoervisory frames *1 
1* S~pervisory bit *1 
1* ~eceiver ~eacy command *1 ,* ~eject command *1 
1* Rec~;ver Not ~eady *1 
1* Poll-Final *1 
1* N~xt Rece;ved count *1 

1* Information frames *1 
1* Information ~it *1 
I- ~ext Senc COunt *1 
I- Poil-Final *1 

1* ~_r_ OXFSOO Next Received count *1 

1* Unnum~ered Fr~mes *1 
1* Unnumbered ~its *1 C 1* Set Async Sal Mace Ext *1 

~ 1* Disconnect *1 
1* Unnumoerea ACKnowledge *1 
1* Disconnect ~ode *, 
1* Frame Rej~ct */~ ,* Exchange 10 P bit clear *1 

1* ~xchQnge 10 P bit set *' 
1* Test command P bit clear *1 
1* Test command P bit set *1 

1* ~oll-fin.il *1 

1* Length of UI POW Heaaer *1 

1* ajd special for mac l~yer s~nd small package, preallocate header 32 bytes *1 
1* M. Lu 2./S~ *1 
1* 128 oytes more tail for m~c *1 

1* eit masks for words in the LC3! memory blJek (See struet lebi_molk) *1 

1* The interruot control word (coicw) *1 
1* d;ts 0-7 Channel *1 
1* 3its 8,9 CPU *1 
1* ~;ts 1J-15 Intr level *1 

,* The function coae w~rd (cbflf) *1 
1* dit mask for function codes *1 

C· ') 1* Values that may appe-ir in the function code 
1* Connectionless Receive function code *1 
1* Conneetionless Transmit function code *1 
1* ~vent function code *1 

field *1 



1* Activate local funct;o~ coj~ *1 
1* ~ctivate remote function coae w/ 

I~ Deact~vate l~cat f~nttion coae *' '* J~~ctivate remot~ function coa~ *1 

,- Activate for lJtJl or re~Ote function co1e *1 

'* The controller status wJrd (cocts) *, 
1* rnvalio function code */ 
1* RA~ memory exhaust *1 
1* RA~ location non-existent *, 
1* RA~ parity error *1 
1* L6 memory yellow *1 ,* Non-existent L6 memory *1 
1* ~6 ous Darity error *1 ,* Le memory red *1 

1* T~e function specific statui ~ora (cefss) *1 
1* SA~ not active *1 
1* Lack of resources *1 
1* Controller unavailable *1 
1* SM error *, 
1* SA? already active *, 
1* undefined */ 
1* SA~ already ~eactiv3ted *1 
1* ~ece;v! ~uffer too small *1 
I- Illegal logical address *1 
1* Invalid LC~ */ 
1* ~r;te creeit violation *, 
1* ~ead credit violation *1 

'* The completion word (CdCOS) *1 ,* Completion ~it *1 '* LC3 not processed *1 

1* dit masks for the lOLl commanj ~ora *1 

1* The "range wor~" */ 
/* function code */ '*, Length in bytes w/ 

1* The "Ch~nnel Number or Layer Instance Numoer" *, 
1* Controller address *1 
/* Layer number *1 
,* Layer instance *' 

1* Index v~lues for the function Directory M3ilbax array *1 
1* See struct lica, element fc_mbx[16J *1 

,- Rece;ve ., ,* Tr3nsmit *1 ,. :v~nt *1 
1* ~cti vate *1 ,. Deactivate *' 

/ " , ' 

(j 



1* DJta ~uffer typa Jefiniti~ns --- ~~~D TO C0aR~I~ATE ~~TH La *, 
1* ~atd ~uffer pointer(s) in tne LC3 *' '* ~lL cata containeo in the LCJ *1 '* Suffer 'escriptor p~inter in th~ LCJ *1 

,* LS~? Taole indicator fl3g d~finitio~s --- *, ,* Activat~ remote saps jynamically *1 

1* no more reaQ credits can acc~~ted *1 
1* cae lcb set UP ~;t *1 

1* Lear conpletion status *1 

,* LLC Layer Numoer *1 
1* LlC Layer ~umb~r is ea~al to 2 *1 

/* Tne definition of 'instance num~ers' */ 

/* T~e conditi~ns under ~hich messag~s a;e out are defined here *1 
1* Alarm perio~ */ 

1* ~oout 3 ~inutes *1 

directory sizes *1 (~' M,ui mum 
1* 64 for ti~e oeing *, 
1* until a o~tter suggestion 
/* who knows when 

,* States for local LS~Ps *1 
1* Active state *1 ,* Inactiiive status *1 
1* MAC error code *1 

1* success 

1* gAd function spec. function cOde 
/ft Invalid function co,:h~ 

,., 
1* Sad layer instance state 

,* 3ad or ... n~nown remote SAP */ 
1ft ead or unKnown local SA? *1 ,,. S .~P already active *1 ,* SrtP deactivated */ 

*/ 

*, 

*, 

*/ 
*1 

/* Multiple activate requests on SAP ,* Bad remote SAP stat~ *1 
1* dad local SA? state ft/ 

1* Cf"eat~ local lsap err~r *1 
1* creat~ remote l.iao 'i!'rror *1 

C 1* SAP not availlble for services *1 
/* Bad DSA? ;n received ?OU *1 ,* cad SSA? in rec~;ved ~DU *' 1* 8aa i)~A transfer ~f dat :3 cuffer *1 

*1 

*/ 



1* Bad OMA transfer Jf Duffer oese. *1 
1* baa transmit re~u~st case. *1 ,* aa~ ?~U s;!e ~I 

1* Lee ouffer size t)O s~all for P)U *1 
1* 3~c OSA? stat~ *1 
I. ?)U exeeeos max ?)U size *, 
I. r~c;eve transmit Queue ~ull *' 
1* ;nvaLia tran3fer *1 
1* r~turn Leo; error *1 
1* CJO Lcci response - D;1 err *1 

1* inerrect venu~ vaLu~ *1 
1* data too Long for oata in lee *1 

1* D~A of 3 ouffer failej *1 
1* baa register mail ~ox directory *1 
1* aaa r~ceiveo PDu *1 
1* invaLia SM request *1 

1* x;d transaction error */ 
1* x;d respound ~rror *' 

1* un«nown messdg~ typ~ */ 
1* oaa ;0 meSSd~e *1 
1* invaLid S~ return mail oox *1 
1* ~~ return maiLoox f~lL *1 
1* invalid D~A mail oox ., 
1* OMA return maiLbox fuLL *1 

1* invilia MAC m~il box *1 
1* MAC return m3iLoo~ full *1 ,* genar;c default error *, 

1* ;etouf could not allocate *1 
1* allocate ~o mem avail *1 
1* resolve mail oox faiLea *, 
1* reg;ste mail oox failea *1 

1* mail box turn on failec *1 ,* maiL box turn off failed *1 
1* mail box delete f3ile~ *1 ,* sen~ massege faile1 *1 

I. Llc layer event code *1 

1* No matcn ~n a searcn adjr~ss or name .1 
1* for error but nJt ~xit return, to clLl;~g *1 



cJ 

.. 
- rnis file ·(llc_s:r~ct.h) jefine the structures ~3ej in tne 
- ~LC Layer orccesses fer the ~AC$ coara. 
-/ 
1* ~~fine a structur~ for LLC fr3mes *1 
1***-************************************************************1 

1* Structure for s~p~rvisory commands *1 
1* Structure for u~numoered commands *1 
1* Structure f~r 1atermining ?'~ type *1 

1* Define d struct~re USld to en~ueue llc_trdns on a LSAP taole *1 
1* Define ~ structure for le9I m~mory olocks *1 

1* Read LC3 informdtion *1 
1* write Leo Infor~at;on *1 

1* )ata Arrival event information *1 
1* Additional write credits eve~t ;nfor~ation *1 
/* SA? Error ~vent */ 

1* Oafine a structure for a ouffer aescr1ptor imlge *1 
1* D~f;ne a struct~re for remote L5AP ta~les *1 

1* N~EO TO REO~D~R FJ~ STANDARDIZATION *1 
1* 

c 
Sit a - Maintain Stats on all requests 
3it 3 - ~a;nta;n Stats if Local match 
~1t1j~ynamit RSA? 

1* T~E FOLLJWING ~TATS fO~ REMeTE; MUST 9~ REVISITEO 
1* Define a structure for a re~ote LSA? j;rectory *1 '* NEiD TO REEXA~INE FOR CaRAECT~ESS *1 
1* Define a structure for local LSAP t~bles ., 

1* N~:~ TO REO~D~R FOR STANDAR~IZATIJN *1 
1* 

*1 *, 

51t J - ~ainta1n Stats on this L~A? 
3it ~ - Maintain Stats on ~emotes 
~it15 - Meja~us :xpose~ LSAP 

I-

*1 

31t U - ~eport Data Ar~1~al 
dit 1 - Report Write Credits - N/A 
~1t 2 LS~? Errors 

1* vefine a structur! for a local LSAP directory *1 
1* N:ED TO REEXAMINE FC~ CORRECTNESS *1 

1* A structure for tne LLC Instance Common Area *1 
1* ~a;loox lOs used ~y the LLC layer *1 
1* Local LSAP directory pointers *1 
1* Remote LSAP directory pointers *1 
1* layer emergency event message otr *1 
1* Remote LSAP event counters *1 
1* Layer Instance Plrameters *, 

1* ******************************************************************* CLLC layer transaction structur~. The top of this structure is 
/a union of s~veral messa1e typ~s use~ in the processing of a transaction. 

* ?o;nters to other memory blocks are carried alon~ with the transaction 
* to reduce the jecodin; ana table lookup th~t would otherwise be required. 



****.*************************-***************.*****~***************** 
*1 
1*-------------------------------------------------------------------*1 
1* exter~ (lacs_csl) LAC3 software crash err~r lo~ res~rved tocatio~ *' 

1*-------------------------------------------------------------------*1 
/* llc l~y~r 0 error m~s,age stack *1 ,* extern llc LAYER 1 reservea btock *1 
1* llc layer 1 error m ~ssa;1e stack *1 

1* extern llc LAYE~ Z reservea block *1 
1* llc layer 2 err'.)r messa;e stack */ 

/* extern ltc LAYER 3 res~rved block -I 
1* lle layer 3 error m~ssa~e stack -/ 

./ 

/ \ 

/ 



c '8 1 5: 1 B 1 ~8:. l~sr'avlp'Llc_~dL/llcintLuo~s.h.pdl Pag~ 1 

I-
- Tnis fi le (llcincl~jes.n) is ~h~ ~ast~r i~cLu~e fil~ for LLC Layer 
* ~roc~sses. The heajer files ~sed are listed ~~l~ •• 
_I 

1* Incluje all kernel n~ader files -, 
1* Include all LACS 'IIessage deHn;tions *1 

,* Include all Stati~m Manag ement header files *1 

1* Include all mego:tbus header files *1 

1* Include all mdC header file s *1 

1* Include all LLC Layer macros *1 

1* Include aU LLC Layer constants *, 
I- Incl~de all LLC Lciy~r structures *1 

c 



'***************~********************t****~*.*****.* •• *********** 
******~*******************************"'*************.************ 
*** 
** to 

*** 
*** 
*** 
*** 
*** 
-** 
**-. 
**1Ir 
*** 
*** 
*** 
*** 

Local Area Net~crk 

LOG ! CAL LIN K 

LAY :: R 

mac layer interfdce modul~ 

*** Cooyri~ht: Hon~y~ell Information Syste~ 
*** All rights reserveo. 
*** 
**
*** 
*** 
*** 

Cer~3t! 'ate: 
:3 y : 
O;scri;Jt;on: 

31l,51?;fl 
"1. Lu 

*** 
*-* 

Functions & ~ara~eters: 

*** 
*** ~evis;?n #: 
*** i)ate: 
** * 9y: 
*** Oiscription: 
*** 
**'" ~evision #: 
*_It :>atl!: 
**It '3y: 
*** O;scription: 
*** 
"'** 
**********"'********************************************************* 
************************************1Ir*************1Ir***********1Ir1lr**** 
*1 

1******************************************************************1 
1* 
* 
* 
* 
'" 
'" 
* 
* 
* .. 
* 

T I TL:: 

FUNCTION: 

SE~O ACTIVATE MESSAGE TO MAC L_YER p~OCeDU~E 

All mailaoxes are turned off until the MAC 
activate message is returnea. This is to orevent 
a nu~b~r ot ~AC activate reouests be;n~ sent due 
to multiple activates received. A s~ec;al ~AC 
Act;vate mailcox ;s created to return the messa~~ 
frrom MAC. The activate m~ssage ;s sent to the 
MAC lay~r ~ana~er ano th~ LLC ~ctivate message is 
sent bac~ to the LLC mdilbox. 

, 
/ 



* 

• 
* 
* 
4r 

Jl..i T?UT: 

locaL ,-SAP. 

?ointer to l3yer instance ta~l~ 

******************************************************************** 
*1 

c 

1* Create ana Store 
~AC registration mailbox to oe use~ for a one time m~ssa;e*1 
1* set limit to one message oefore full *1 

1* Allocate some space for d MAC query message *1 

I- DO CAS~ on tn~ layer instance nu~ber of 
1* CASE Instance J *1 

1* ~et MAC mailbox 10 for l3yer i"stanc~ J *1 

1* CASE Instance 1 *1 
1* Get ~AC mailoox 10 for lay~r instance 1 *1 

1* CASE Instanc~ ~ *1 
1* Get MAC mailoox IO for layer instanc~ 2 *1 

1* CA~E 1nstanc~ 3 *1 
1* G~t ~AC mail~ox 1D for llyer instance 3 *1 

1* CTH=RiHS~ *1 
1* unknown instance numoer, fatal error *1 

1* EN[)CAS€ *1 )- ,* switch *1 

1* Send message to ~AC layer mana~er 

1* )eclare the message ty?e to be 'mac activate' *1 

,* ~et the ~r;ority and cle3r the buffer descriptors *1 

1* Fill in mailbox for JATA.indicate messages *1 

1* Clear the return;n1 mailbox IDs *, 
,* Declare the return mailbox *, 
,* Send the M~C Query messa~e *1 

1* Ret~rn *1 

*1 

} 1* mac_act;vat~ *1 

C****-***************-******************************* ********************1 
/ -------------------------- LLC Layer ~analement ---------------------- *, 

1* 
* TITL.E: ~AC ReGIST~ATION C:MPL~Te PROCEDURE 



* 

• 
* • 
* 
* 
* 
* 
* 
* 
* 

FUNCTION: 

INPUT: 

OUTPJT: 

Th~ ~AC ~ctivate request mesSi1e h~s ret~rnej 

compLete~ to L~C. A successf~lly compl~tea r~~uest 
contains tne mailbox io for ~AC da!a r~~ues~ mailbox 
~hic, is sdved in th~ ldy@r instance taole. All 
LLC ~ail~oxes are turned dnd t~e mac registration 
~ailoox is aeleted. T~e state of the layer instance 
;s set to In-use state. An unsuccesfuL completion 
of tne MAC registration will Cluse tne state of the 
layer ;nstdnce to ~e s~t to 1?7?(D~SA8LEO??) 

~ointer to messa~e 
Pointer to LLC common layer in~tance t3ble 

• •••••••••••••••••••••• LLC Layar ~anagement •••••••••••••••••••••••••• * 
* ~AC_MCTIVATE_CJM'LET~o.request message 
**.*********~*******~*****************.********************************* 
*1 

} 

1* Turn on LLC LME mailoox:s used during norm3l operations *1 

1* O~lete MAC activate message mailbox 

/* If the registration was a success *1 
1* ELSE 
1* ENDIF *1 

1* Release the message block to free memory *1 

1* ~ET~RN *1 
1* mac_act_cJmp *1 

*/ 

1*-*************************************************** ***************, 
1* ------------------------- LLC SAP Component --------------.------- *1 

1* 

* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 

TITLe: 

FUNCTION: 

INPUT: 

?ROC:SS A MAC OATA !~OrC~T~ ?ROCEDUR€ 

A mac data indicatv ~eSS3ge is recieved with 
a ouffer of data int~naed fo~ an LSA~. The 

tYDe of P)U is aeterminad and processea accordinly. 
For unumber information frames, the LLC header 
information is strip~ed off and delivered to the 
Network layer or across the MEgabus if a reaa LC31 
is available. If there is no LC91 available the messa1e 
;s queuo as part of a tra~sact;on olock until one is 
availdole. 

Pointer to MAC aata indicate m~ssage 
30inter to Layer Instance common table 



OUT?UT: :rror st3tUS 
* 
****************************************-****************************** 
*1 

c 

1* Point to th~ ouff~r *, 

1* 00 CASE on th~ fram~ tyoe receivej *1 

1* CAS~ ~f Unn~m~ere1 informati~n frame *1 
1* Call procedure t~ validate ~he PDU request for this SA? *1 
1* IF it ;s iii valia ?\}lJ *1 

1* Then *1 

1* Fe:ch the local LSAP tacle 
i;nore 3rouo addresses for now *1 

1* increase UI_rx counter *1 

1* fetcn the remote lsap taole *1 

1* IF loc~l LSA? is mapped to a LACS network layer *1 

/* Call procedure to strip ~ff LLe he~der 

1* Create a llc_aata_indicate message to oe 
delivered to networK *1 

*1 

1* Send messa~e to mail~ox in LSA~ taole for Networ~ *1 

} 

1* ELSE IF Me3aous interf3ce anJ a reaD Lee is aVlilaole 

1* Dequeue the first LC~I *1 
1* update the queue counter *1 

1* DO WHILE the Leel aoes not have a Juffer large enough 
to holo the data or Lear reld queue is not empty *1 

/. Set status in Leal tJ indicate buff too small *, 
1* Set actual size of buffer 

1* lc~; ! set the read credit count for 
leo user flow control *, 

,* Set Leai completion o;t 
1* Return Leal to the L6 

*1 

*1 
*1 

*1 

*1 



,. u~date the Q~eue cou~ter *1 

} I* .. nile ., 

1* IF LC3 ~Jffer(s) can contain all of POU *1 

} 

,* 

'* THEN everything is okey ooxey 

1* Com~let tne Leal stltus 

1* S~t the act~al size *1 
1* S~t tne remote logical ad~r~ss *1 
1* lcoi_tr3ns->lcbi_DlK->lcbi_type.read_lc~i.cblra = 

r_lsap_log_addr;*1 
1* Strip off LLC .heade~ from POU 

'* Call procedure to comQlete rema;n:2er ,. Fix initial rna c _ inc FffF!= err. ~. Lu. 31 a6 *1 

1* if ,bt r; *1 

ELSE last LC==l buffer too s111all and no 
aV3;la~le LC3S left on Queue *1 

1* Create LLC transaction !:lloc!( for ?OU *1 

., 
*, 

1* Allocate some space for a LLC transaction block *1 

1* S~v~ a pointer to the MAC indicate 
message in the trans. blk. *1 

1* Save the LSAP table pointers and what else *1 
1* save remote sap logic~l lddr *1 

1* save local lsa~ table addr *1 
1* save remot~ lsao taole aoar *1 

1* Clear th~ LeSI poi~ter since tnere ;s not one known yet *1 

1* Strip off LLC header from ~ou and set 
Duffer desc into trans.blk *1 

,* Send LC91 tranactio~ alock back to the L6 

1* Clear the data buffer in the transaction .btk *1 

1* Set actual size of ouff~r 

'* Set stat~i in Lcal to indicate buff too small 

., 

*1 

*1 

'* leo; set the read credit c~unt for lc~ flow control *1 

1* Set LC3i completion bit *' 1* Return Leal to the L6 *' 



C 

} 

1* 

1* I~ jat3 a~~ival event is to ~~ 
~~~ort!C ana an event ~C3r is ~ancy *1 

1* Tnen 1<1 

,* Q~eue MAC inQicat~ trdnsaction ~t~ck on 
pd~ ~aitin~ queu~ *1 

1* Fetch and clear event LeSl pointer from 
LSAP table *1 

/* Set buffer size anc event status into Leal *1 

1* Ret~rn LeSI to th Lj *1 

1* Start ageing ~f messa~e *1 

1* ELSE IF jata arrival ~vent is to be 
reoorte~ out t~ere is not an event Lear available *1 

} 

1* 

1* Queue MAC inoicate tr~nsaction 

1* 

1* 
1* 

~tOCk onto event aata arrival ~u~ue *1 

Start a,~e;n; of messaqe *1 

ELS= *1 
cneck bound limit *1 

1* over tne oounj limit, drop the requEst 

1* uodat~ the odu ?acket dropped *1 
1* dump the tran3 ol< *1 

} 1* if oounj li *1 
1* update the Queue co~nter *1 
1* Queue MAC indicate trans block on to 

pdu ~ait;nq ~Ueue *1 
} 1* else *1 

1* Clear the aqing c)unter ??111?111 

1* Start a;eing 01 message *1 

1* ENDlf *1 

I. if _else cotrg *1 
E"4DIF *1 

1* if_else_if *1 

*1 

*1 

ELSE 11Iust be Megaous interface ~ut no outstanding raad 

1* Create lLe trjnsaction ~lock for ?OU 

/* Allocate some saace tar a lLC t~3nsaction ~lock ., 

lC3 

*1 

*1 



1- S~ve 3 oointer to the ~AC in~icdte 
~~SSd9! in t~e trans. jlK. *1 

1* 3av~ the L 3A ~ ta.Jle pointers an :j 
1* save r~:n:>t! sa::> lc;)ical 3d ~r *1 

I· save local lSdP taol~ ajar 
1* Sdve rell:ote lSJO t:3bl~ aear 

:..Inat else *1 

., 
*1 

1* Clear the LC~I ooint!r since ther~ ;s not one k~own yet *1 

1* Stri~ Jff LLC he3der from ?DU 
anj set ouffer aesc into trans.olk *1 

1* !F data 3rrival event ;s to oe 
reoorted ana an event Le3I is handy *1 

1* Tn~n *1 

/" ~ueue ~AC in~ica~e 
transaction OlOCK on p1u waiting ~ueue 

1* Fetch 3nd clear event 
LC31 pointer fro~ LS~P table *1 

1* Set ouffer siz! and event ~tatus into Leel *1 

1* ~eturn Leal co th Lo *1 

1* Start ageing of message 

1* :L~E IF data arrival event ;s to oe 
r~porte~ out there is not an event LCdI available *1 

1* Jueue ~AC inoicate transaction 
blOCK onto event data arrival Qu~ue *1 

1* ;tart ageing of message -, 

1* :L3~ *1 
1* chec( ~ounJ limit *1 

I- over tne ~ouna limit, drop t~e reQuest *1 

1* update the pdu packet dropped *1 
I- duma the trans blk *1 

} 1* ; f *1 
1* update the queue counter *1 
1- Queue ~AC ino;cate trans block 

on to pdu wait;n1 ~ueue ., 
} 1* els~ *1 

1* Clear the aging counter ?117111?1 *' 
1* Start ageing of m~ssage 

1* E"iO!F *1 

(\ 
'--_/ 



1* =LS2 an error must have occurred 

1* ~HAT AdJUT $T~TS 

1* Orop th~ incoming c~u, th~ LS~? is not definea *1 

1* Free th~ ~AC mess~ge *, 
1* =~DIIF *1 

1* C ,~S E- of an Xl.> '0 ;; 0 bit clear case 
1* CAS;: of an XII) P!)tJ ? ::lit set case 

/* CAS: of a 
/. CASE of a 

/* CTrtERNISE. 

} 

1* :'NDCASE 
} 

. . C·' 

Tc;ST ;ld.J P :)it clear case 
TEST odu j) ::lit set case 

itmust :>e a very ':la d ?DJ 

/* switch "I 

*1 
*1 

*1 
*/ 

*1 

*/ 

*/ 
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1***********************-**************************************** 
.. ************~****************************************.****** •• ** 
*11'* 
*** 
** ~ 
*** 
** • 
*** 
*** 
*** 
*** 
** '" 
*** 
**
*** 
*** 
**-

r1JN~YWELL 

LOG I CAL L :: N !( C ') N T ~ 0 L 

transport - network layer 
interface moaule 

*** CODyri~ht: Hon~y~ell Information System 
*** All rights r~serv~c. 
*** 
**. 
*** 
*** 
**. 

Cere:it~ Date: 
3y: 
Di scdction: 

3125/8~ 
:-1. Lu 

*** 
.** 

functions i Parameters: 

*** 
*** 
*** 

.*** 
*** 
k* * 

~evisi;)n II: 
Date: 
3y: 
Oiscription: 

*** Revision #: 
*** )ate: 
**., z1y: 
*** Oiscript;on: 
*** 
*** 
******************************************************************** 
******************************************************************** 
*1 

1*********************************************************************1 
1* 
* 
* 
* 
* .. 
* .. 
* 
* 

TITLE: 

FUNCTION: 

TRANSP~RT LAVER INT~RF~CE ACTIVATE LSAP PROCEDUR~ 

~eceives an activate ~SAP re~uest message, from tran 
local lSdP reQuest cause a search of the local LSAP 
~irectory to insure the LSAP e.ists and the LSAP 
has not oeen previously activated or in a state r~ 
:)rohibiting service to tne user. Remote lsa.;) reauests (l_.?, 
are also checked to insure tne lSA~ does exist. In 
3ddition, a pointer to the rem~te LSAP table is placed 
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C 
- in the activateo L5AP air~ctory of the local LSAP. 
* 
'" 
'" 
'" 
* 

INPuT: 

OL.:TP'.JT: 

~ointer to mdilbox m~ssa;a 
Pointer to layer instance tabl~ 

**-*-*****-*********************************************************"'** 
*1 

1* LLC_T~ANS *activate_lsap; * poirter to create local lsap messlge *1 
I· 

*1 

******* NEEO TO R:VISIT THIS IN CROER TO SUPPORT ******* 
******* AN ACTIVATE Re~U~ST FROM A NET~OR( LAVE~ ******* 

1* Cast on activate transaction block message *1 
1* activate_lsap = (LLC_TRANS *)moxotr; *1 
1* IF layer instanc~ state inoicates llc not reg;stere~ with 

MAC (state=NULL) *1 
1* THEN 

1* fetch po;nt~r to lsap name in ACTV_MSG 
1* Call search procedure to ~etermine if LSAP exists 
1* IF LSAP exists in LSAP directory 3nd LSAP state is Nulled 

1* THEN *1 

*1 ., 
*1 
*1 

1* Call mac_activate procedure t~ activate MAC layer *1 
( " 

/ 

1* Re-issue activate message to the llc_mail~ox *1 
1* ELSE LSA? doesn't exist. *1 

1* Set status of Leal to indicate oad LSA? *1 
1* Set com~letion wora in th!~C31 *1 
1* ReQuest OMA services to transfer LC~ *1 
1* This is one of the aifticult errors to handle 

1* ENOIF *1 
1* ELSE If layer instance is in t~e INUSE state 
1* DO CA3i en venue to ceter~;n~ 

~hetn~r a r~mote or local LSAQ activate *1 
1* CAS: of Local ~~nue *1 
I. ca5~ ACTV_LJC! *1 

*1 

1* Call orocedure to Activate a Lacal LSAP for this reQ~est 
1* S~t status of LCaI to indicate operation status *1 

1* CAS: of Remote LSAP *1 
1* case ACTV_RMT: *1 

1* Call procedure to Activate 1 

~emote lSAP for this request *1 
1* Set status 01 Lcal to indicate operation status *1 

1* OTHERWISE unknown venue *1 
1* Can this really haopen and not 

be previously detected? *1 
1* Set status of LeSI to 

;n~icate bad function specific function code *1 
1* ENDCASE *1 . 

*1 

1* Set comoletion word i~ the LC31 *1 
1* activate_lsQP->lc~;_blk->cbcbs = LC~I_COMPLETED; *1 
1* ReQuest OMA services to trans1er LC3 *1 
1* Th;S ;s one ~f the difficult errors to handle *1 

1* llcerr_cJa~ = return_lcb;(activate_lsap,lica_p->lme_mbx,lica_p); *1 

-~~-~---~---------



} 

1* ELSS l~yer instanc! not dble tJ suop,rt r~~uest *1 
1* Set status ~f LeSt to ;n~ic~te layer un30le to su~oort r~Ju~st ~I 

,. S~t comoletion wore in the Lee! *' 
1* activate_Lsdp->lco;_olk->cbcos = LC3I_CJ~PLETED I LC~_~R~; *1 
1* Request D~A s?rvices to transf~r LC3 *1 
1* inis is one of the oif~ic~lt ~rrQrs to h~ndl~ *1 
1- llcerr_cooe = return_lc~i(activat~_lsap,lica_~->lme_m~x,lica_p); *1 

1* ENOIF ., 
1* Return *1 
I. llc_trn_ac *1 

I~"******.**********************************.***.*********************.1 , .. 
• 
* 
* 
* 
'" .. .. .. 
* 
* 
* 
It 

'* 
'" 

TITLE: 

FUNCTION: 

IN PUT: 

OUTPJT: 

ACTIVATE LOC~L LSA? PR~e50URE 

~eteives dn 3ctivate L3AP request messa~~ for a 
local LSAP. 
The re~u~st caus~s a search of t~e local LSAP 
directory to ins~re th9 LSAP ~xists and the LSAP 
has not ~een previously activated or in 3 stat~ 
~r~hio;tin; service to the us~r. 

Pointer to mailbox messa~e 
Pointer to layer instanc! table 

***************-********-*.***---***-**-*********-**********~*******. 
*1 

1* Fetch pointer to lsap n~me in LeaI *1 
1* Call search procedur. to Jetermine if LSA? exists *1 
1* IF LSAP exists in LSA~ jirectory and LSAP state is Nullea *1 '* THEN *1 

1* Fetch a point!!,. to tne LSA? ta'jle *1 
1* DO CASE on tn~ major state of the 

1* CAS~ 1F THE lSA? state is uininiti~lized ( 
1* SeT LSA~ TO A ~EGAaUS 1~T~RF4:E *** 

~EeD TQ ~EVISIT FOR NET~OR~ rNT£~FACE *1 
1* Set LSAP state to 1~-USe and lP~rational *1 
1* Set logic~l address into return messa~e or.LC3 *1 
1* Set max numoer ~f bytes in ?OU *1 
1* Set rea~ and write credit vllues into Le9 *1 
1* Set status to ;ndic~te successful operation *, 

1* CAse of LSA~ state is already IN-USE *1 
1* Set logical aaaress into return messa~e or Le3 *1 
1* Set max number of bytes in ?OU *1 
1* Set read and write credit values into Lea *1 
1* Set status to indicate SAP is already activated *1 

1* CAS~ ~f LSA? is not available for s!!rvice (LOCKED,OJW~,etc.) *1 
1* Set status to indicate SA? is unavailable *, ~~ ,* :NDCASE *, "l/ 

1* ELSE LSA? ;s non existent -I 
1* Set status to indicate SAP is Jail ., 



/ * E ~l) IF 
lit R~TUR~ */ 

/-.*-*************************************-*****-**********************/ 
f* 

* 
* 
* 
* -* 
* 
., 
., 

'* 
" 
'* 
,. 

* 
* 

TITL.=: 

fUNCTION: 

IN?UT: 

~eceiv'!s an activate LSA? request III-essage , 
~ctivate remote lsap reQuests ar! ma~e with respect 
to a local LSAP. The layer instances local LSAP 
directory is checkeo to insure tne loc~l LSA~ 

exists. I~ it exists then a ch~cK is mad~ on the 
local LSAP activated remote directory to insur~ that 
th~ remote has not been alr~ady ~ctivated. The 
state of the remote LSA~ i3 set to Activated if not 
already an~ a count of the numoer of activates 
received is incremente1. Finally a Dointer 
to the remote LSAP table is ~laced 
in tne activated LSA? direct~ry of tne local L3AP. 

Pointer to ~ailDox messa;e 
?ointer to layer instance table 

* OLTPUT: 

C=k*************,***********,*********************************~********* 
*/ 

(-: 

1* if local lsap address is ~ithin "air rang */ 
1* th~n there is a v~l;d li9;cal address for the local lsap *1 

1* fetch 3 pointer to the local LSA? taole *1 
/* IF LSA~ exists in LSAP directory and lSAP state is ;n INUSE state *1 

1* THEN -, 
1* Fetch pointer to l~ao name in Leal *1 
J* Call search proc~dure to deter~;ne if 

LS~P alr~ady dctiva~ed for SAP *1 
/* IF ~emot~ LS~? is not activdted already for t~is SAP *1 

1* TI1.:N */ 
/* SeJrch remote 5A~ directory for remote LSAP name *1 ,* IF lsap not defined in directory *1 

1* THeN th~re is an error *1 
1* Set status to indicate remote 

LSAP are ready activat~a for ~h;s local *1 
1* ELSt Activate r!mote SAP for this local *1 

1* Set .status to inaicate successful Lea *1 
1* FetCh a ~ointer to the r~m~te LSAP table *1 
/* Call procedure to fetCh the ne~t available 

remote LSAP ~ntry *1 
1* Set pointer to remot~ SA~ tanl~ into activate 

of local LSAP taole *1 
I. Increment count of num:>er vf activates 

existing for this remote LSA~ *1 
1* Set lo~;cal address 

into LC3I for the Remote LSAP */ 
/* ov~r write the logical a ddr long word */ 



1* ":N)IF Itl 
I~ ~LiE ~emote LSAP ~lr~aay activatej for this SAP *1 

,. iet logical 3Cjr~ss into LCSr far th~ Remote L5A~ ., '* Set status to inJicate r~mot~ LSAP are 
reajy ~ctivdted for this locdl *1 

1* El'.O:F *' ,* ELS: LOC3l L~A~ not 
availa~le for service or nonexisten~ *' 

1* Set stJtus to in1icate 
local LSAP ;s un3vaila~le or non-existent *1 

1* ENDIF *1 
1* end first if *, 

1* ELSE Local LS~P not 
availaole for serv;c! or nonex;ste~t 

1* Set status to indicate local 
LSA? is un~va;la~l~ or non-existent *1 ,* Return *1 

*1 



1*********-***-**-********************-***·_·********* *********** 
**************--**********************.************* •• ~******.*** 
*** 
** .. 
* .... 
** .. 
*** 
*** 
*** 
*** 
"'*. 
"'.* 
*** 
*** 
*** 
*** 

Lo;al ~r~a N~twork 

LOG : CAL LIN to CON r R 0 l 

LAY 2 R 

megdo~s interface module 

*** Co~yri~ht: Hon~ywell Information System 
*** All rights reServ!d. 
*** 
*** 
*** 
*** 
1t*1t 

Cereate Date: 
ay: 
!);scr;otio!"l: 

"'. Lu 

~~ Functions ~ ?arameters: 

*** 
*** ~evision ~: 
*** Date: 
*** 3y: 
*** Oiscri~t;on: 

**. 
*** ~ev;sion #: 
*** i)ate: 
*** '3y: 
*** ~;scriot;on: 
It* '* 
**. 
********.*************************,******It*************************.* 
********************.***************-*************-******'*********** 
*1 

1*********************************************************************1 
1* 
* 
*' 
* 
* 
* -
* 
* 

TITLE: 

FUNCTION: 

ACTIVATE lSAP ~ROCEOURE 

~eceives an activate LSA? reQuest mess3ge , 
local lS3P r~auest cause a searcn of the local LSA? 
directory to insure the LSAP exists and the LSAP 
has not oeen previously lctivated or in 3 state 
orohibitin~ service to the user. ~emote lsao re~uests 
are also checked to insure the LSAP does exist. In 
addition, a pointer to the remote lS~P table is alaced 
in the activated L~AP directory of the local L3AP. 



* -.. 
* 

*1 

IN?vT: 

"~TPUT: 

1* 

~ointer to mailbox meSS8je 
~oint~r to lay~r instanc~ tabl~ 

******* ~E~D TO qEVISIT rHIS r~ OROE~ TO SJ?~O~T _.***"'
*"'***** AN ACTIVATe ~e~U~ST FROM ~ NeT~ORK LAYER *****"'* 

-I 

1* Cast on activate transaction block messa~e 

1* IF l3y~r instance state indicates llc not 
registere~ with ~AC (state=NULL) */ 

1* THeN 

'* Fetc" pointer to lsaa na~e in Leer 

,* Call s.arc~ procedure to a~t~r~ine if LSAP exists 

*' 

,- IF LSA? exists in LSAP directory ana LSA~ St3t~ is Nulled 
1* THi;N *' 

1* C~ll mac_activate orocedure to activate ~AC layer 

,* ~e-issue activate ~essage to the llc_mailbox '* ELSE LSA" :lo~sn"t exist */ 
1* $et status of LC31 to indicate bad LSAP *' 
1* Set completion word in the LeSr *1 

1* Re~uest OMA services to tr~nsf~r LC3 
1* This is one of th~ difficult errors to nanole 

1* ENOIF *1 
} 1* if ttl 

1* ELSE!f lay~r instance is in the INUS: state *1 
1* )0 C~SE on venue to determine whether a 

remote or local LSAP activate */ '* CASE of Local venue 
1* Call procedure to Activate a Local LSA~ for this request 

1* Set completion word in the Leal *1 

1* Set st3tuS of LeSI to indicate 
layer un~ble to support request *, '* ~equ~st DMA services to transfer Lee */ 

1* This is on~ of the difficult errors t~ hanole *, 
1* Set status of ~CSI to indicate oDerat;on status *1 

1* CASE of Remote LSA~ 

*/ 

*/ 

*' 

1* Call procedure to Activate a Remote LSA? for this reQu~st 

1* Set status of Le3! to indicate o~eration status *1 

*1 

*1 
*1 

-I 
*1 



) 

I- JTHE~~:S: un<nJwn venue 
1* Can this really ~aop~n ~nd nJt O~ 

Jreviausly ~et!ct~j ? 
1* Set st3tUS o~ Leer to ;nJicdte O~~ 

*1 

function so~cific function cod~ *1 
1* ENDCASE *1 

1* Set completion .. ore in th~ LC~I *, 
1* R~quest OMA s~rvices to transfer Leg *1 
,. This is one of the difficult err~rs to handl~ *' 

I- ElS£ layer instance not 3ble to support request *1 
1* Set status of LC31 to indicate layer unaole to support request *, 
'* Set compLetion word in the'LeSl *1 

1* Re~uest ~M~ s~rvices to trdnsfer LCd 
1* This is one of th~ difficult errors t~ ~ancle 

,* ENOIF 

1* Return 
1* llc_lme_ac *1 

*' 
*1 

*1 

*' 

(~"f* ** _*** ****** ** 1Ir* ** ** ****** ****** ********** .********** ***** ****_****1 
1* 

* 
* 

* 
'" • 
* 
• 

• 
* 
* 

TITLE: 

FUNCTION: 

INPUT: 

OUTPuT: 

ACTIVATE LOCAL LSAP PRJC~DJRE 

~eceives 3n activate LSA~ reQuest mess3ge for. a 
local LSAP •. 
Th! re~uest causes a s~arCh of the local LSAP 
jirectory to insure the lSA? exists ana the lSA? 
has not ~een previously activatea or in a state 
orohiOiting service to the user. 

Pointer to mailbox message 
~o;nter to layer instance taol~ 

****~.******************************-******************************** ., 

c 

1* fetch pointer to lsap name in Leal 

1* Call searcn procedure to aetermine if LSAP exists 

,* IF LSAP exists in LS_P directory and LSAP st~te is Nulled 
'''' THEN '* Fetch a pointer to the LSAP taole 

1* ~O CASE on the major state ot the LSAP t~ determine 
actions recu;red *, 

*1 

*1 

*, *, 



1* :ASE OF TH; LSAP state is u;nin;tial;zeo 
ClSA~ major Stdte is null) -/ 

/* SET LSAP TO A ~~SA~U3 I~TERFAC~ *** 
~E~D TO ~~VI51T FeR ~iTWOR( I~TEqF~CS *1 

1* 3et LSAP state to I~-USS and C~~rational *1 

1* Set logical adjreSS into return ~essa~e or ~CB *1 

1* )et ~ax number of oytes in P~U *1 

1* Set reao and write creait valu~s into lC~ *1 

1* Set status to indicate successful operat;o~ *1 

1* CASE OT LSAP state is already IN-USE *1 
1* Set lo~ical aodress into return ~e;sa;e or LC9 *1 

1* Set max numb~r of ~ytes in p~u *1 

1* Set read ana write credit values into LC~ *1 
1* Set st3tU5 to inoieate SAP ;s alreloy aetivateo *1 

1* CASe 0# LSAP is not av~ilable for service (LOCKED,JOWN,etc.) *1 
1* Set status to in~icate SAP is ;Jn3vai Laole *r" 

1* ENOCASc 
1* ~LSE LSAP is ~on existent 

1* Set status to in~icate SAP is oad 
1* fNDIF 

1* RETUQN *1 

*1 
*1 

*1 

} 1* act_l_lsa~ *1 

1**********************************************************************1 
1* 

* 
* 
* 
* .. 
* -
* 
* 
* 
* 
* 

* 
* 
1Ir .. 

fUNCTION: 

INPUT: 

OUTPUT: 

ACTIVATE R~MOTE LSAP P~OCEOUR~ 

~eceives an activate LSAP requ~st message, 
Activate remote lsap r~Quests ar~ ~ade ~ith respect 
to a local LSAP. The layer instances local LSAP 
directory is checkec to insure the local LSA~ 
exists. If it exists then d check is maae on the 
l~cal LSAP activatea re~ote dir~ctory to ins~re that 
th~ remote has not b~en already activated. The 
state of the remote LSAP is set to Activated if not 
already and 3 count of the number of activates 
received is incremented. Finally a pointer 
to the remot~ LSAP table is ~l3ced 
in tne a:t;vatea LSA? directory of the local LSAP. 

Pointer-to mailbox messa;e 
~ointer to l~yer instance table 



*1 

1* if l,cal lsa~ 3a~r!SS is ~ithin cir ran~ *1 
,~ then t1er~ is 3 valiJ li~ic~l 3cjr~ss for :h~ lccal ls)o -, 

1* Fetch 3 ~ointer to the loc~l L3A~ td~l~ *1 

,* IF LSAP exists in LSAP cir~ctory and LS_P state is in I~USE state *1 ,* TH:N *, 
I- Fetcn pointer to lsap n~me in LC3! 
1* Call search or~cedJre to d~ter~ine if 

LSAP alr~ady activat~a for SAP *' 
1* Searcn remote SAP directory fJr r~mote ~SA~ name 
1* IF lsap not a~tined in directory ,* THEN there is an error *1 

'* Set status to in~ic~te re~ote 
1* =LS~ ~ct;vat~ remote SA~ for tnis local *, ,* Set st~tus tJ indicat~ s~c:essful LC~ 

1* Fetch 3 pointer to the r~mote LSAP taole *1 '* Call procedure to fe:ch th~ next '* Set p~inter to remote SAP 
1* Increment count of number of 

1* S~t logical address 
into LeSl for the ~e~cte lSAP *1 

1* 5lSf Re~cte lSA? already activated for this SAP *, 

*' *1 

*1 

1* Set logical aadress into LC9! for the ~emote L~A~ *, 
1* iet st3tuS t~ indicate remQte 

LSAP are ready activ~ted for this local *1 
I. EN!)lF *, 

} 1* ;f *1 
1* eLS~ l~cal lSAP not ~vdila~le for service or nonexistent *1 ,* Set status to indicate local 

LSA? is unavaila~le or non-~xistent *1 

,* END IF *' 
1* ~na first if *1 '* ELS£ Local L5A? not available for service or nonex;ste~t *1 

*1 

,* Set status to indicate tocal LSAP is unavaila~le or non-exist~nt *1 
1* Return *1 

} 1* act_r_lsac *1 

1***************************************************** *****************, 
1* ---------------------------- ~ega~us Interfac~ ------------------------ *1 
1* The req~est to JMA a LCeI fro~ the l6 to the LACS h1S ret~rned *' 

TITLE: SE~D DATA aufFSR TO LO PROCEDURE 

'" FUNCTION: This routine r~Quests the DMA services to transfer 



.. .. 
• 
'" 

* 
'" 
* 
" 
* 

!N?UT: 

OUT?UT: 

1 jatd buffer to LS ~e~~ry. Data can be transfered i~ 
3 ~dyS: in t~e LC3 its~lf, to ~uffer descri~,~ by 
th! LeE, or i~to buffers soec1fed oy a buffer 1escriot~r 
~ointeg to oy the LC~. 

~oint~r to ~A: oata ;n~icate messa~e 
~ointer to the Leal transaction block 
pointer to the layer instance tabl. 

** .. ********* .. ********."'******************************************* •• **. 

1* *************************************************************** 
.. This messa~e has been returned from ~MA services. The tollcw;nq 
* COde will chec( the results of the transfer reQuest and if it was 
.. successful. 
********************************.***-***-*********************.*. 

*1 

1* 00 CASE on the tyoe of aata buffer in LeSI *1 

1* CASE of data buffer contained in the Lea 
I*data in lcb, ~ata cuffer transfer *1 

*1 

1* set th~ reao credit count for Lcb user flow control *1 

1* set remote l09;cal adoress *1 

1* Set the LC~I completion oit 
1* get corr~ct cuffer and return *1 

1* CASE of ~ata buffer po;nter(s) contained in the Lear *1 
1* ~equ~st th~ ouffer be tr3n~f~rred to the L~ *1 

1* Have the messa~e r~turn to tne DMA done ma;l~oK *1 

1* Set priority to normdl *1 

1* Set the number of Lo cuffers *1 

1* Set ~ res;aual range pointer to ~oint to 
ouffer 0 residual range *, 

1* In;t;ailize total range to ~du minus llc neader 

1* ~O FOR all buffers in the ltdl 
/* Set the L6 buffer jescr;otors -I 

1* iet th~ L6 buffer range *1 

*1 

*1 

*1 



I • •• *************.* ••• *****.************************.******* 
* Ther~ ii 3 pro:le~ if tne t~t3l r~n~~ exceeas 32K wor~s 
* fort~n3t~ly _LC ~ill always ~e l~ss 3W! 
* )0 w~ ~ES~ TO VA~I)ATE RAN~: 3nd 
* WHAT A~OJT LC~ FOR~AT ? (32-or " Jits) 

*1 '* Set th~ resiJual rdn;e and uod3te total 
1* IF the total range is ~Qual to zero 

ran:;e "fl 
*1 

,* c' ~-... l..;:ac 

1* T1~N set reSiJw3l ran~e to 
eQJal the whol~ ~uffer *1 

,* *rsr_ptr *' 
IF total range is less than the buffer ,. THEN s~t resi·:lual rang~ equal 

to ol.6ffer minu'i tne total range ,. 5et th~ to ta l ranga to z-=ro*' 

,. tLS~ resi~ual ran;e is zero *' 

*' *, 

,* *rsr_ptr = 0;* set residual rang~ to z~ro*' 

,. Set the total ra~;e minus tne buffer s;z~ *1 
,* ~NOIF *' 
1* Detrement t~e resioJal range 

~'O i n t e r : 0 po; n t tot hen ext *, 
1* E~DOO *, 

1* Set ouff~r fro~ llc_ttrans olock 
1* Clear chlnnel and i"t~rrupt level 

,* Clear all remainin; fi~lds *1 

into dma !l\eSSd;e 

*' 
1* Send the reQuest m~s3age to ~~A services *1 

'* ipecial ro~tine for llc_trans reledse *1 

} 1* else if full *1 

*1 

1* CASE of a buffer descr;ot~r pOinter contained in the LC31 *, 
1* Set invalid status in the Lt9! *1 ,* set the redQ credit count for lco user flow control *1 
1* Set the LC~I comolet;on bit */ 
1* qeturn the LC31 to L6 memory *1 

1* CTH::RwIS~ *' 
1*****·***.********.**-******************************* ******* 
* Can not decode tne Duffer type into anythin~ 
* that can oe processed by this function. uodate the Le3! 
* status to reflect tne pro~lem anc return the LC31 to 
* the L~. 



****************-******************************************* 
*1 

1* Set invalij stat~s in th~ Le31 *1 

1* s~t the reiQ cr~jit cou~t for lc~ ~s~r flow co~trol *1 

1* iet the Legl completion ~it *1 
1* Return t~e Leal to L~ memory *1 

1* ENDCAS: .,.1 
} 1* sw;tch *1 
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1*_*************************************************** ******w**** 
********************-************-**************-*****-****.-**** 
** * 
** * 

H;JNEYIlELL **
**
*** LocaL Area N~twork 

**~ 
*** 
*** 
** * 
**'" 
**It 

**-
It*fr 

LOG rCA :. L r N K c 0 ~ T ~ J ~ 

d~bug moduLe 

*** Copyright: honey~ell Infor~ation System 
*** All rignts reserv~O. 
*** 

Cereate Date: 
8y! 
Oiscr;pt;on: 

1125/8:') 
~. Lu 

*(. . ~unct;ons & ~arameters: ... 
**-
*** Revision #: 
**- Date: 
** - 9y: 
*** Discri~tion: 

*** 
*** qevision #: 
**- Date: 
*"'* 3y: 
**- Discription: 
*** 
*** 
****************************"'*************************************** 
*****************************************-************************** 
*1 

1* *-"'********************** .. ************************************** 
** 
fr* 

** This moaule i3 usin; for de~uggin~ software creak point 
** set uo and othe tool for deougginq. the entire module 
** and the relatea deougging statements in the Ltc layer 
** cod@s s~ouLj all take out. 

4r=, I believe tnis is tne more efficient way to aevelop 
~~ software. I t will be proved. 
** 
** Autno: M. lu 
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--•• 
*It 
****.***_***.************************_*****"'.*.***_*_*.*********It"'** 
*/ 

1*1t* ___ *****_**It****_*.*****It**It_******* ••• ***_*_*** 
-* 
-* 
** 

Software (C) Jr~ak points rount~ 

*. 
**********************************-*****~*******.*.* 
*1 

1*************************************************** 
** 
** print LdC rounte 
** 
It* 
-*******************************************.*****-* 
*1 

1*************************************************** 
** 
** 
-* 
** 

print pca rount~ 

** 
*._*******************************************-***** 

1*************************************************** 
** 
** 
** orint Eea rounte 
** 
** 
********************.********.********************** 
*1 

1*****************-*******-************************* 
-* 
** 
** print message rounte 
** 
** 
**************************************************** 
*1 

1*************************************************** 
** 
** 
-* 
** 

print status rounte 

1"-'. 
~-j 

:r---\ 
'\.j 



.* 
*****.************w***********w*~*****w************* 

*1 

/*.*********.*************************************** 
.* 
** 
** print startup parameters rounte 
** 
** 
****************************************~*********** 
*1 

( 

(/ 

3 
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,*-************************************************************** 
********************************************-******************** 
*** 
*** 
*** 
** -
*** 
*** 
** * 
** .. 
*** 
*** 
*** 
*** 
*** 
*** 

H)NEYwoJt:LL 

Local Area N~twork 

LIN K CO" T R 0 L 

common mOdule 

*** Co~yright: Honey~ell Information System 
*** All rights reserved. 
**fIr 
*** 
*** 
*** 
*** 

Cereate Date: 
3y: 
i)iscriotion: 

1/25185 
:>. Osh3ughn 

*** 
*** 

Functions ~ Parameters: 

*.*-
*** 
**
*** 
*** 
**1Ir 

Revision ,,: 
Date: 
9y: 
Oiscriotion: 

*** Revision #: 
*** l)a~e: 
**.. Sy: 
*** Oiscription: 
*** 

1 
3/25/50 
~. l.u 

*** 
******************************************************************** 
******************************************************************** *, 
1* --------------~---------- LLC SAP Component --------------------- *1 
1* ************.* ••• ***.*.*.*~***.************.*.********************** 
* ~ procedure to return a 'not active' status in tne LeSl th~t has 
* just Deen transfered and tne LSAP was not active. 
* * rna parameter ;s 3 pointer to the llc transaction. 
* 
* FUNCTIONS list: 
* 
* 
* 

lsao_"ot_active(llc_trans) 
LLC_TRANS .llc_trans; * A pointer to the llc transaction ... 

IOLDs(moxPtr,ret_m~x,lic~_p) 



( .. .. 

.. 
It 

* 
* 
It 

It 

It 

* 
* 
* 
* 
* .. .. 
* 
* .. 
* 

""S{l "1'lI~x.,tr; 

~~:D ret_max; .. T~e r~turn m3il~o~ r·D * 
~rCA *lica_p; * P)i~t!r to th~ oroc~ss vari3bles * 

r:tJr~_lc~;(llc_tran3,ret_mbx,lica_o) 

LLC_TqANi .llc_trans; 
~3!O r~t_mJx; * The r~t~r~ mailJQx IO It 

l..ICA *lica_p; 
return_~uftCllc_trans,l;ca_o) 

LLC_TR~N3 "llc_trans; 
LltA *li:a_p; 

LCDi_to_l~(~bxotr,lica_p) 

"'SG *moxptr; 
LICA *lica_o; .. Pointer to the ~rocess variables * 

buf_to_lacCmbxptr,lic3_o) 
I'1SG *"'bxptr; 
LICA *Uta_p; 

buf_to_l6(m~xptr,lica_p) 

~SG *l'lIox.lt r; 
LICA *l;ca_p; 

snort llc_aldrm(~~m_btk,msg_type,alrm_per) 
~MSG *mem_blk; • Pointer to the ",em~ry block It 

usnort m59_type; .. LLC message typ~ * 
u_long alrm_per; * Alarm ~eriod * 

(*/* ...... * ** *** It ** ** ** * *** **_ * **** ****** ************ *******~**** ** **** ** * 

/* A pointer to the Llc transaction */ 
1* Kernel return codes */ 

/* Set the status for LSAP not active *1 
/* lsac_not_3ctive */ 

1* ---------------------------- ~e;a~us Interface ------------------------ */ 
1* ***************************************************.******************* *1 
1* An 10LD re~uest message */ 
1* This message ;s from the megaous interface software and states */ 
1* 
* TITLe: .. RECEIVE IJLO MESSAGE and ~eQUEST Leal FOR~ L6 P~OCEOU~f 

.. 
* 
'" .. 
* .. 
* 
* 
* 
* 

* 

FU~CTION: 

An IOLD command .as issued ~y tne Lo for this board and instance. 
All function specific funct;~n codes for the LLC l~yer 
and instance are all routed here at sign-in time. The object of this 
code is to fin1 space for the LC~I and reQuest O~A services to make 
the transfer across the me~aDus. The m~ssa;e will oe r~turned when 
OMA serv;ces complet~s tne transfer or finjs a reason why the steo 
cannot oe perfor~ed. 

A LLC transation blOCK ;s used from this point on to process reQuests. 
The too en1 of the block ;s a union of message types used to OMA tne 
LCaI, to O~A any buffers involved, and to request L_OATA.reQuest. The 
instance, the LSAP table, ana the Le3I all h3ve pointers to them carried 
along .ith tne transaction block. 



IniJut: 

'" JutP',Jt: 

~ointer to 11L) ~essa;e 
~eturn m3;lo~x ;0 
Access to co~mon syste~ ~ana~ement dat3 structur?s 

i::rror 5t3tuS 
* 
**********************************************************"'****-*********** 
*1 

1* The return mailJox ID *1 
1* Pointer to the process varilol~s ., 

1* ?o;nter to tne lLC trans~ct;on blcCk *1 
1* Kernel error codes *1 

'* clear olock pointar *' 
1* clear block counter *, 

1* Get some SOice for ~ LlC transaction ., 

1* return to the calling *1 
1* if SR~_~ETU~~ *1 

1* initial all null *1 

1* Set the size of the trans-fer per the IOLl) .re::iuest *, 
1* Save the length for the return trip later *1 

1* Save the channel ~;ts for the retyrn trip *1 

1* Get and save the oointer to a memory olock 
tne size requested olus queue pointers *1 

1* IF no space is aV3ilabl~ *1 

1* ENO!F *1 

1* return to the callinq *1 
1* ;f ~R~_~ETURN *1 

1* clean up all mem llc_trans->lcbi.olk *1 

1* Point to the LC31 block *1 

1* Have the message return to the supplied ,ailbox *1 

1* Set request type to 'move LCa to LACS' *1 

1* Set the Lo ad~ress from tne IOLO re~uest *1 

1* Save the L6 address for tne return trip lat~r *1 

1* Copy channel and level information *1 

1* Set priority to normal *1 

1* Clear all remaining fields *1 



I~ r~tJr~ to tn~ c3lling *1 
1* if ~R~_~~TU~~ *1 

I- Fr~e the IOlD reQue~t m~S3a)e olock *1 '* An 5R~OR ceOE SHOUl' ~E PAQT 1F THE RETJ?~ *' 
1* RETurn *1 

/* IOLi)s */ 

1**************************************************************************1 
,* ---------------------------- ~e~a~us Interface --------~--------------- *1 
1* A common function to return LeaI ~loc~s across the me~acus */ 

'* * .. 
* 
* -'" 
* 

'" 

TITl!:: RETJRN LC3! TO l6 PROCE~URE 

FUNCT:ON: This function receives a tranS3ction block containin~ a 
a LC3I. It creates am~ssage to for the ~~A software to return it 
to l6 me~ory. The LC31 status must have oe~n set oy the call~r 

In;Hit: 

Output: 

?ointer to transaction block 
~eturn m~ilbox ;0 
Access to common system ~a~a~ement data structures 

Error Status 

************************************************************************* 
*1 

1* The r~turn mailoox ID *1 
1* K~rnel error ret~rn code *' 

1* Convert the message into a DMA LC~I reQuest */ 

1* Hav ~ the 'IIessaqe return to the Of'jlA :::lone m;iilbolC *, 

1* Set priority to nor~al */ 

I- Point to the Lcal t .J De transfered *, 

1* Declare the length to be transferred *1 

/* Move the L6 m'l?rnory address to tne O"1A reQuec;t */ 

,* Copy CPU, channel, and tevel from Leo! *1 

,* Clear all remaining fields *1 

1* set error d~tection bit f~r level 6 softw~re *1 

(~ 
'* Sen Il ti'le request message to j) MA services tt' 



1* Return 

I- ret~rn to tne calling *1 
I- it ~K~_~=TU~N *1 

111 

1*******-***************************·***************** **********************' 
1* ---------------------------- ~e~aous Interflce ------------------------ *1 
1* 
* ~ common procedure to return m~ssa~e outfers tl the L6 m~rnory. 
• The p3rameters passej are: the LLC tra"sacti~n, the inoication message, 
* 3n~ the variables for LLC. 
**********************************************-************~******.********* 
*1 

1* Kernel return COdes *1 

1* Convert the ltc transaction into ~ ~uffer O~A r~quest *1 

1* Have the messdge return to the DMA done mailbox 

1* Set priority to normal *1 

1* S'!t the ouffer count to 1 •• Not e: Tnere may be 

1* Set the L6 :luff'!r descriptors *1 

1* Set tne L~ buffer rJnge *1 

1* Copy CPU, cnannel, and level from LCtH *1 
1* Clear all r~ml;ning fiel~s *1 

1* Send the reouest ~e1s~ge to D~A s~rv;ces *1 

1* return to the calling *1 
1* if ~qR_RETURN *1 

*1 

'11ore in the future. *1 

1***************************************************************************1 
1* ---------------------------- ~ega~ys Inte~fdce ------------------------ *1 
1* The 
1* 
* 
* 
It 

* .. 
* .. .. 
* 
* 

request to DMA a laCI to the Le Has r~turned *, 
TITl:: 

fUNCTION: 

LC91 T~A~SfER TO l6 COMPLETE) PROCEDURE 

A reee;ve , xmit or lme 
LC3 data reQuest has 'been completed and 
tne L6 memory Le3 has oe~n uodated by the LACS DMA • 
This routine releases the LACS memory for the LC9I, ,~, 
tor the transact;on alocK, and the Duffer descriotor 
olock (if ther~ ;s one), for the data ~uffer(if there ~ 
ii one), and a ~ac Jata indicate messa~e(;f there is 
one>. 
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( 
:N~UT: 

- ;)\JTPUT: 

?o;nt~r to LLC tra1s~ction ~lock 
?ointer t~ layer instance ta~le 

:rror Co1~ 
* 
***********-.-"'*****._****"'--*.**-**********.**********"'***************** 
*1 

1* Pointer to the or~c~ss vari30les *1 
,* *******"'*"'********.******************"'***"'.****.**************** 
* This messa~e is oein~ returned ~y DMA servic~s aft~r LLC has mad~ 
* a request to transfer a LC) bdCk to the Lo. The following code ~ill 
* cneck tne results of the reQu~st and free the messa~e if all went well. 
*_*"'**_***_******* •• **.** •• *.*******_**.***** •• ********w**_******* 

-/ 

,- ?ointer to th~ LLC transaction block *, 
1* IF the transfer was successful */ 
I'" ELS~ *1 ,* Decide what to dO witn OMA failures at this point •• *' 

1* ~NDIF *1 ,* lCbi_to_l6 */ 

(,,****** ••• *.*****"**-*******"'.*.**-*****"'**"'*.**_.****-********"'*********"'*1 
1* 

TITLe: 

* FUNcnON: 

• 

! N?U T: 

OUTPUT: 
tit 

A receiv~ , xmit or lme 
This routine releases th~ LACS m~mory for the LCd!, 
for the transaction ClOCk, and the buffer descriptor 
alaCk (if th!re is one), for t~e a~ta ~uff~r(if tnere 
is on~), ana a ~ac data inaicate mess3geCif there is 
one) • 

~o;nter to LLC tranSlction block 

Error C01e 

***._***_*******tIt***_********************************* _*_*_** •• *********_ 
*1 

1* ?ointer to the trans ~locK */ 

1* 

(.'. 

/ 

* IF the transacti~n block points to s~rvice block not NULL * 
* THEN release the serv tit 

'" ~NOIF * 

1* IF the transaction olock points to mac data indicate" message 
/* THEN release the mac indicate message *1 

/* ENOIF *1 

*, 



iep 17 16:27 1y8b 

1* IF the tr~nsactiQn Jlock poi"ts to 1a~3 ~uffer 
1* THE~ rele~s~ tne jata ~uffer 

1* ENOIF 

1* If the LC31 ooint5 to leo; *f 
1* THEN relaas@ the lcbi *1 

1* er..DIF 

/* IF the LCa: o~;nts to buffer descriPtor 
1* Trlt~ r!le~sa the outf~r descrictor 

1* EII4DIF 
1* Release the LLC transaction block *1 '* tra"s_clr *1 

"I 
*f 

- *1 

*1 

*f 

1**************-************************************** *********************, 
1* ---------------------------- ~egaous Interface ------------------------ *, 
f* The reQuest to D~l ~ Duffer from the L6 h~S returnea *1 
1**************************************************************************1 

1* Pointer to the l_pdU *' 
1* ~rray index *' 

1* *******************************************************-****** 
* This message is returned oy DMA sarvices when it completes the 
* transfer of a cuffer from tne L6 to the l~CS eoard 3S pdrt of a 
* t ran S In'i t t ran sac t ion. T h ; s 3 t e p \0/ ill a d a t h ~ L L C layer' H2 d r <? s s i l'" g 
* to th~ messaie lnd send the l~d~ to ~AC for transmissi?n. 
******************************************************-********* 

*1 

1* Pointer to tne L~C transaction block *1 
1* (ernel return codes *1' 

1* IF the transfer W1S a success *, 
1* Cnange the trdnsaction into a L_DATA.request *1 

1* Send to the LLC layer *, 
f- cLS: *1 

1* Report a D~A failure *1 

1* Set th~ LC3 status to completed *1 

1* ~eturn the Leal to L6 memory *1 
1* ENDIF *1 

1* buf_to_lac *1 

1***************************************************** *********************/ 
1* ------------------~~-------- Mega~u$ In~erface -------~---------------- ., 
1* The request to )M~ a buffer to the Le has r~turned *' 
f**************************************************************************1 

1* *******.*******************.***.*****~******.*********************** 
* Th;s message ;s ret~rne~ by D~A s~rvices when it completes tne 
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* transfer ~f a Quffer fro~ the LACS bOdrd t~ the L6 ~s Pirt of J rea~ 
* transaction. This step will s~t the status in tne LCSr and reques: )~A 
* services to r~turn the LC~ to tne L6. 
*******************-******************************************~*****.* *, 
1* ?ointer to the LLC trans~ction etock *1 
1* Kernel r~turn code *1 

1* Indiclt.? LC31 com:>l~tion in tne status *1 

1* Return the LC·3! to L6 m~",ory *1 
1* ouf_to_l6 *1 

,* End of LLC procedures *1 

1***************·*********************************************************1 
1* -------------------------- LLC Layer ~anagement ---------------------- *1 

* Tnis function will request ar. alarm fro~ the ~ernel via a 
* message. The caller must supply a olock of me~Jry the size of 
* th~ alarm messa~e (A~S~), the mess~ge type fQr the returning 
* ~essage, and the period to wdit ~efcre the alarm m~ssaqe is 
* returned via the process default mailbox. 

t=,************************************************************************ 

1* Pointer to tne memory ~locl *1 
1* LLC message tyoe *1 '* Alarm perioo *1 

1* Set the priority and cl~ar the buffer descr;otors*1 

1* Set the message type to a;in; alarm *1 

1* Set len;t" of timeout ;nt~rval ;n seconjs *1 

1* Re~uest th~ next d~in; alJrm period *1 



I*·*~***********-********************·********-******* *********** 
***** •• ********.~****** .. ****************.************************ 
* .. * 
*** 

*.
._* 
.* • 
-** 
*** 'It.-._* 
***' 
*** 
**-._ . 

HO~cYWcLL 

Local Area Network 

LOG I CAL lIN K c :;) 'I T ~ 0 l 

LAYER 

event messag~ mOdule 

• *. Copyri;ht: Han~y~ell Information System *_. All r;~hts reserved. 
*--
**. 
.** <If_. 
*** 

Cereate Oate: 
:iy: 
D;scr;otion: 

3151·j6 
,..,. lu 

*** Functions ~ ~arameters: 
It* * 
*- ., *_.. Revision ~: 
"*-Oate: 
**. 3y: 
*** O;scr;otion: 
*** 
.** ~evis;on ~: 

*** Date: 
**- :3y: 
*** D;scr;ption: 
*** 
**. 
********.***-**************************.********-.****************** 
**************.***.***********-*************-*************.********* 
*1 

1***************************************.-********************************1 
1* -------------------------- LLC Layer Mana·;ement ---------------------- *1 
1* A LlC Layer management eve"t message *1 
1* 
It .. 
*' 
* • 
* 
* 
* 

fUNCTION 
~andl;ng all error and crash situations • 
It will eventually grow up to a large complicate 
module. 
The event messa;e recieved by the llc layer management 
mooule ;s of the format* 

layer info 
__ layer inst 

(,("_. '\ 

\ 
~_/ 



* 
* 

If 

layer ir.ter. s~l~ctcr 

~v~nt stlt l.,j5 

oJinter to event ~e5sa1e ~oo~. 
point.r to l3y~r instance t3~le. 

~ OuTPUT: 

11:/ 
1*****************************_*********_******·_****_**-**._*****-*******1 

1* aLL function ~ovaJ to common ~v~nt_ms~ routine */ 
1* ptr to event ~s~ *1 

1* iteration index */ 
1* return code *1 

1* cle3r ~lock pointer *1 
/* block size */ 
1* cle~r olock caunter *1 

1* allocate space for event msg*1 
1* r~tur~ to t~e calLing *1 

1* if ~RR_R~TW~N *1 

1* if *1 
/* clean u~ all me~ ~sg9tr *1 

1* set up ev~nt msg *1 

1* load layer internal selector ~arams from ltc_trans 
into event ms~ *1 

1* for */ 
1* for *1 

1* O~ ~rror Ct3SS ~ith soecificevent eaae to ~et event code */ 

1* s@nj event ms; to SM -- use event mailbox I~ in LLC_T~A~S 
if error, call mexit *1 

/* return to the calling *1 
1* if E~K_~ETURN *1 

1* if *, 
/. else *1 ,* llc_ev_msg *1 

t=, 1* Error status 
/* LSdo in::1ex *1 

*1 . 

1* An event reQuest nas bee~ rec~ived via LLC lay~r manaqement~ *1 



,- 9~t tne l_sa~_taol~ Jtr w, 
'1. vali~at~ l~a~ taol~ -/ 

,- Jull tre lOC3l l_lsdc_ta~Le 3ddr~ss *1 
,- cut the ~v!nt LC~ ~lock to tne lsao ta~l! -, ,* if *1 '* return not vali~ lc~ error *1 
1* compl~ted ~ith error */ 
1* return tne bad lcb *1 
1* ~et out here *1 

1* else *' 
1* th~ co~mon event_msg routine .ill ~dndle t~~ event Le3 return *1 

1* llc_lme_ev *1 

1* Pointer to ~ctivate LSAP ~essage *1 
1* Pointer to the instance table *1 

1* ~oint!r to event transaction ~lock ,essage *1 
1* Index of re~ote S-P oirectory *1 

1* LLC error status *1 
1* pointer to lS30 nam! -, 

1* 
_.*-*** 
******* 

*1 

~EE~ TO ~eVISIT THIS I~ JRDER TO SUPPORT *****-
A~ cVE~T M:SSAGE F~O~ A ~tTwOR( LAY~~ *****-* 

1* An event request has oeen receivad vi~ LLt layer management. -/ 

/* Cast on event transdction block messa~e *, 
1* Set comoletion ~ord in th~ LC=I 

1* Request OMA services to transfer LCa *1 
1* This is one of the difficult errors to handle *1 ,* r~turn to the calling *, 

1* it ~?R_KETU~N *1 

1* IF layer instance state indicates 
Llc not registered ~itn ~AC (state=NULL) -, 

/* THEN 

1* fetCh pointer to lsap name in LCe! 

1* Call search proceoure to determine if LSAo exists 

1* IF LSAP exists in LSA? directory anj LSAP state is Nullea 

1* THE~ *1 

,* Call mac_activate procedure to activate M~C lay~r 

1* Re-issue event message to the llc_mailbox 

I 
'-.. / 

*/ 

*1 

*1 

*1 

*' 

*' 
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( 

/* retur~ to the CJlli~g *1 
1* if ~RR_qETU~N *1 

1* ret~rn to t~e calli~g *1 
1* it ~q~_~~TUqN *1 

/* r~turn to the cdlling *1 
/* if €RR_~ETuRN *1 

1* ELS~ LSAP doesn't axist 

1* Set status ~f LeaI to indicdt~ ~ad L3AP *1 

/* Set completion word ;n the LeiI *1 

1* Request DMA services to transfer LCd *1 
1* This is one of the di1ficult errors to handle *1 

1* return to the calling *1 
1* if ~R~_~ETU~N *1 

1* ENO!F 

1* ELS~If layer instance ;s in the INU~~ state 
1* 00 CAS~ on venue to aetermine ~~~ther a *1 

1* S~t completion word in the Leal 

1* Request OMA services to transfer LCS 

*1 

1* This is one of the difficult errors to handle 
1* return to the calling *1 

1* if :R~_RETu~N *1 
1* ELSE layer instance not a~le to support request 

*1 

1* Set status ~f Leal to indic3t~ layer unable to support request *1 

1* Set completion word in th~ Lea! *1 

1* ReQyest OMA services to transfer LC~ *1 
1* This is one of the difficult errors to handle *1 

1* ENDIF 
I. Return 

1* return to the calling *1 
1* if 2RR_RETURN *1 

*1 
*1 

} 1* llc_lme_ev *1 



,*-*********-*********************-***********-*******"*******-** 
***************************************************************** 
**-

*** 
*** 
*** 
**'* 
**" 
*** 
*** 
*** 

Lo~al Area N~twork 

LOG 1: CAL LIN l( C J N T R ~ L 

LAY = R 

error handl;ng module 

*** Cooyr;~ht: Hon~yweLl !nfor~at;on Syste~ 
*** ALL r;gnts reserv~a. 
*** 
*** 
*** 
*** 
*'** 
.*" 
1II'*1t 

**
*"* 
**
*"iII' 
*** 
** -
*** 
-** 
*** 
** • 
* .. * 
"'** 
*** 
*** 
*** 
-** 
*** 
** -
*** 
*** 
*** 
*** 
*** 
*** 
*** 
**-

CereHe Date: 
3y: 
Oiscription: 

3125/e~ 
",. Lu 

Functions & Parameters: 
llc_errCerrcode,errmsg,err_tr~ns) 

short errcodei 
char *err'1ls~; 
LLC_TRANS .err_trans; 

error cases: 
case SAP_NOT_AVAIL~8LE: 
cas~ 3~D_FSFC: 

case SAO_LAYER_STATE: 
case 9AO_R:MOT=_SA~: 
case 3AC_LJCAL_SAP: 
case INVALID_Fe: 
case S~P_ACTIV:: 
case ~vLTI?LE_ACT: 
case 3AD_R_LSA?_ST~TE: 
case 3AO_L_LSA?_~TAT~: 
case dAD_8UFF_TRAN: 
case dAD_BOI_TRAN: 
case SAD_XMIT_~EQ: 
case 3AO_POU_SIZE: 
case SUFF_TOO_SMALL: 
case aAD_03A?_STATE: 
case dAD_RCV_DSA?: 
case aAD_RCV_SSA~: 
case PDU_TOO_31G: 
case BAD_RCV_REQ: 
case XrO_XMIT_~R~: 
case XIO_RESP_~R~: 
case UNKN_~SG Oxu024 * ~nkr.own messag~ tyoe * 

(' 

\ ...... "'/ 



.*. 
** * 
*** 
*** 
**or 
** .. 
**. _ .. 
"'*'" 
*** *. -

C3se ~AO_S~_~M30~ 
case S"'_iHBO)(_FU 
case S~O_;)~_:t,.;. 

case NQ_r4JE~_~cr 

ca'!»!:' "iJ_""E~_~L;) 

case iH_LC.H_ElR 
case 3AD_OMA_M10~ 
case OMA_M.JOX_FU 
case 3AD_LCaI_~p 
case D~A_B~f_F~IL 
default: 

*** Revis;~n #: 

"'*- Oate: 
**. 3y: -*. Oiscriotion: 
*** 
.** ~evision #: 
**.. ;)ate: 
*.* 3y: 
**- ~iscription: 

*** 

:.)x:JC25 
'Jx)O ~6 
~x i:JO 27 
Ox:J028 
JX'J02<; 
Ijx;;C3C 
;JJ(·JG31 
Oxl)032 
Ox0033 
Ox0035 

.. invalid )M r~turn mail oox * 
• S¥ r~t~rn mail~ox ~ull • 
* invdtic i~ re~~est -
* get~uf coulj not alloc3t~ -
• allocate no ~~m avai l * 
* ret~rn leo; ~rror .. 
* invalij )M~ ~ail oox .. 
... D~A return mailbo~ full * 
... ~aj lc~i res,onse - big err * 
* OMA of a buffer failed * 

*** 
********************************************-*********************** 
(' *. * * **** **************** ******.*** ******** -***'**.******** •• ******* 

(-~ 

1* c'Junters *1 

1* event code for ~vent ms~ */ ,* get layer instance table *' 
/* painter at th~ ring for last me~sage ., 

1* E~P'_~SG_COU~T i~ the ~rror ~eSSJge ring *1 
1* rin~ counter *1 

I- save error message ., 
1* pointer at ~he ring for last message *1 
1* ERR_MSG_COUNT in the error'message ring *1 
1* rin~ counter -/ 

1* save the ~rr data block po;~ter address *1 
1* save the lica_p *1 

/* LlC layer error condition case SA?_NCT_AVAIlAaL~*' 

1* LlC layer error condition case -3AO_FSCF *' 

,* LLC layer error condition case jAO_lAye~_STAT= */ 

'* LLC layer error condition case 3Al>_RE"'IOTE_SAP *1 

1* LLC lay~r error c:ondit;cn case 3AO_LCCAL_SAP *1 

1* LLC layer error condition case INVAL!i)_FC */ 

1* i.LC layer error condition case SA?_~CTIVE *1 



,. ~lC layer ~rror cona;t;on case 

1* LLC layer ~rror conoitio~ case 

1* ~LC laye~ error co~a;ticn case 

1* LLC layer error cono;tion case 

/* LLC layer error conaition case 

1* LLC layer error condition case 

1* LLC layer error conaition case 

I- LLC layer error condition case 

1* LLC layer error conoition case 

I~ lLC layer error condition case 

1* LLC layer error condition case 

1* LLC layer error condition case 

1* LLC layer ~rror condition case 

3A l> _PDU_ SI z,e * I 

3UF_TOO_SMALL *1 

3AD_DS~?_STATE *1 

1* LLC layer error condition case XID_XMIT_E~~ *1 

1* LLC layer error condition case XIO_RESp_e~R *1 

1* LLC layer error condition case *1 

1* LLC layer ~rror condition case ~~D_SM_~M90X *1 
1* invalid SM return mdil oox *1 

1* LLC layer error condition case SM_RM9CX_FU *1 
1* S~ return mailDox full *1 

1* LLC layer error condition case 3AO_SM_~EQ *1 
1* invalid SM reQuest *1 

1* LLC layer error cona;tion case NO_~£~_~ET *1 
1* getDuf could not allocate *1 

1* LLC layer error condition case NO_ME~_ALO *1 
1* allocate no mem availible *1 

1* LLC layer error condition case 
1* return lco; error *1 

1* LLC layer error condition case 
1* invalid D~A ma;l box *1 

I' 
I 

\.. / 



13 15:30 l~d·;) 

,. LLC layer error co~cit;o~ case 
1* D~A return ~ailbo~ ~~ll *1 

1* LL: layer error eonjition case 
/- invalid ~~c mail JOK *1 

1* LLC layer error con~it;on case ,* MAC return ma;l~ox full *, 
1* LLC la)er error condition case 3AD_LC3I_RP *1 

/* bad lc~i response - big err */ 

1* LLC layer error conoition case 
1* data too long to put in leo *1 

1* LLC layer error condition ease 
1* OMA of i ouffer faiLe~ *1 

(: 

1* LLC layer error ~ondition e~se 8AD_R~SJLVE_M30X *1 
/- LLC layer ~rror conait;on case BAD_~EG_~dOX -/ 

*1 

*1 

1* LLC layer error condition case SSNDM3G_ERR *, 

1* L~C layer error conoition case I~V_T~ANSr *, 
'* LLC layer error conoition case QUEJE_FULL *1 

1* LLC layer error condition ease -1 *1 

1* LLC layer error condition case 1 *1 

I- LLC layer error condition case 0 *1 

,* slJdtch *' 
'*llc_event_co = ~V~NT_INOIC; * event indicate mssage *1 

1* event indic~te mssage */ 
1* send event messa~e t~ system managem~nt *, 

1* c~ntral handlin; for exit conoition *1 



1* ker~el call, shut dawn the lacs *1 
1* enc llc_exit *1 

1* only r~t~rn to tn~ c3lli~g. ~ot exit *1 
1* -2 for all error case *1 
I*ena llc_err_ret~rn *, 

J 
./ 
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