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FOREWORD

This pub l i ca t i on  is the User Manual for  the Modular System Control

- 
Development Model (MSCDM). It describes the system , each capabil—

- ity and how to use it . This manual was prepared by ~he Burroughs

Corporation and is submitted in accordance with the requirements

of Contract DCA lOO—76—C— 0083.
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1. INTRODUCTION 

- 

-

1.1 Purpose

The Modular System Control Development Model (MSCDM ) Feasibility

IC Development Model (FDM) developed under Contract DCA 100—76—C—0083

is implemented as loop 5 of the Exploratory System Control Model

(ESM) Multiloop Network. Operation of the or iginal three loop

system is described in the ESM User Manual of March 1977 (Document

66143—1). Operation of loop 4 is described in the ESMD riser Man—

ual of March 1978 (Document 66146). The ESM Multiloop Networ k

prov ides a flexible tool for simulating and comparing a wide range

of system control architectures and their related procedures and

protocols. The ESM has been designed to model the class of system

control architectures that have the characteristics of decentral-

ized operation, modularity , ease of modification and upgrade capa-

bility , high reliability , high survivability and fail—soft

operation.

1.2 Background

The following is based on information in the Statement of Wor k for

MSCDM , Contract DCA lOO—76—C— 0083.

Since 1974 , the Defense Communications Engineering Center (DCEC)

has been investigating var ious distributed computer architectures

for various communication applications including digital speech

t processing, switching and system control . Distributed architec—

tures that are designed from a functional decomposition point of

1
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v iew seem particularly interesting with respect to modularity ,

reliabili ty and cost. Various efforts such as the Bolt Beranek

and Newmans ’ PLURIBUS and the Carnegie—Mellon University C.mmp

advanced computer concepts have shown the advantages of a distrib-

uted architecture with respect to modularity, reliability and

cost. For example , fa il—soft behavior is possible , using these

concepts , that will permit necessary functions to continuously

operate even if some of the components fail.

The advent of Large Scale Integration technology and microproces—

— sors in particular has now made it advantageous, cost wise , rel ia—

bility wise , and maintainability wise , to design distributed corn—

put ing systems . Microprocessors exist that can be used to replace

wired logic as well as sophisticated computing systems. In fact

there are microprocessor systems on the market that are capable of

replacing sophisticated minicomputer systems . Currently one of

the main uses of microprocessors in the area of automatic control

is the design of controllers. It now seems particularly advan-

tageous for DCA to investiage the use of microprocessors in dis-

tributed architecture concepts which incorporate the functions of

• - System Control as it pertains to the DCS. The DCS is a general

purpose syste~ composed of leased and Government—owned trans—

m ission med ia , relay stations , and switching centers. It embraces

all of the long—haul point—to—point DCS assets of the three

Mili tary Departments. The DCS encompasses a wide range of

2
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I
serv ices , includ ing command and control , intelli gence , and earl y

F warning , as well as administrative and logistical communications .

The major networks within the present DCS prov ide voice , secure

voice , and secure record communications service. Each of these

- networks is character ized by a degree of automatic switching , a

military precedence system , world—wide trunking, and service to a

lar ge community of defense and other U. S. Government users.

The control and management of a large communication system is a

complex task. It includes the continual monitoring and assessment

of system performance , the formulation and implementation of

contro l actions in response to system performance degradation , the

detection, isolation and restoral of faults and the generation of

L analyses , reports and displays in support of the system planning

and engineering process. In order to carry out these functions ,

L system controllers require ADP equipments which are geographically

[ distributed and in constant interaction and communication with

each other .

In recent year s there  has been considerable  in teres t  in more

P automated techniques  for  system con t ro l .  The Assis tant  Secretar y

of Defense  for  Telecommunicat ions  ( flow known as DTACCS ) stated in
p 

guidance  for  submission of the F? 75—79 program objec t ive  m emoran—

dum tha P  the DCA e f f o r t  in the area of automatic  system control

and technical control should be expanded . The Defense Communi—

cations System (DCS) must be a highly survivable entity in order

~iiiii~~ _________________________ _
~~~
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to insure  that  it s  v i t a l  miss ion is c a r r i e d  out . In order to

enhance syst em s u r v i v a b i l i t y ,  i t  is h i g h l y des i rab le  to decentra-

l i z e  t h e  r e a l — t i m e  mon itoring and control proc ess as much as

poss ib le .  T h e r e f o r e ,  if the system is fragmented ‘-he remaining

system control elements will be able to e f f e c t i v e l y  operate t h e i r  I -

fragmented portions of the DCS.

The MSCDM Project consists of two major phases . Phase I is a

study in order to determine a near optimal Set of System Control

modules and recommend an architecture to connect the modules.

Phase II is an implementation of the recommended modules and

architecture in order to demonstrate feasibility of the approach .

The MSCDM along with the ESM make up’ the ESM Multiloop Network for

System Control Simulation.

1.3 System Elements and Connectivity

The MSCOM Feasibili ty Development Model (FDM) is g iven in Figure

1—1 . The loop will be referred to as loop 5 in the ESM Multiloop

Network. The default MSCDM functions are assigned to each node as

shown ; howev er , since each node is down line loadable from the

program development unit (PD~J), functions can be mapped to hard-

ware modules in many different configurations. Each node is

assigned a node designator as shown. Each node owns at least one

logical identifier (LID) which is equal to its node designator

(ND). Thus packets can be addressed to any node in the system by

setting the destination LID to the ND of that node. The indirect

mePhod of addressing using LID/functional address (FAD) conversion

tables used for ESM will also be used in the MSCDM . Thus any

4
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I

MSCDM node can communicate with an ESM node . In addition , the

‘-erminal node (N~~ 25) will have the ESM ATTACH capability so that

it can communicate with ESM terminals and host processors.

The Loop Interface Units (LW) are the same as in ESMD Loop 4.

Thus t h e  loop is actually a double loop configuraion with the same

ESMD loop—back capability. The UC’s are DEC LSI—ll microcomputers

wi ’-h 32k x 16 memories. The PDU is a PDP llVO 3 system which is

housed in its own cabinet with power supply and can be used m dc—

pendently of the loop. The PDU can be used as a general purpose

processor. The loop is contained in a separate cabinet with power

supply.

‘ I

An IEEE 488 interface is provided at node 27. Node 28 contains a

serial interface that is cable connected to the serial interface

in the PDP11/40 HSTB (ND=5) in loop 2. Thus the MSCDM appears as

a terminal to HSTB.

Simulat ed inputs to nodes 22 (VSQC), 23 (DSQC )- , and 26 (BWBSA)

will be generated by an LSI-ll microprocessor used as a simulated

input generator (SIG). The SIG will contain three serial inter—

aces in nodes 2 2 , 23, and 26.

I

6
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I
1.3.1 R ..lationshi p s w i t h ESM Loops 1—4

The MSCDM is i n t e y r a t e d  as loop 5 of the ESM Mul~~i loop ~t~~A’or P:

shown ~n Fi-jure 1— 2 .  Loop 5 and its nodes can operate ~t-Idt~~en—1~ dently t rom the other nePwork loops or i n  c o nj u n c t i o n  wi ’h other

net- work loops, via a loop interface ~ei~- known as a - J a t i e way  node.

NI d P s  L 3 and 21 are -jateway nodes in loop 4 and 5. In ~L~~~~I p  5,

nod e 21 recognizes anJ accepts packets destined for o the r  ID l e S  DII

loops w’~ thin t h e  : - .~or k. Node 21 passes the D~~-: cet- s ~
nod e 13 over a 9600 ~~ ij J  asynch ronous hne. Loop 5 also has a

connection (node 28) t~~~ the PDP11/40 in loop 2. The nDiP 28

m~cropr~ ces~~r - I ’ . ~~U r  as a term i n a l  to the PDPI1/40 D~~~e r C i r i f l~J

system .

I
Any tpr:r ’Lnal  on a 1 oop has the capability t~~ c o m m u n i c at e  w i t - h  ~t i ~~

other node in the network via use of the ATTACH funct-ion. Tht~

command “ ArrACi-i XX” entered at a any terminal denotes the log ical

address of the node to wh i ch the user ~i shes to communicate. The

nodal software interprets the co~iinand and di rects that t-ermin al’ s

input to the selected nodal processor. For example “ ATTACH 16”

typed a’- node 25 terminal enables the user to  c( I L ; I U I L 1 C it - e ~ t t h  the

B776 Host processor on loop 4, node 16. The jser should attach

terminal nodes only to processor s wh i ch have the capability to com-

municate ~tth ~ t I-.r:li nal

I
I
I
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I
I .  ~~. 2 ~~ 

~~ 
~~~I~~~1I~~~~ . -  1 n P .~~ C- ) I IV nuf l icaPion

I Any nodal  modu 1 can commun I ca t  e Wi t h any 0t her fl Ij Ui e, lyj wev er

the flolial. SJJ f tw 1 ir e  ~~ l P ‘ l~ d ~~‘X-~ ~t e I )~~ ~ i on defines the f l o w  I

i n t orina t i on i n t he system . The OCRI t cnn i nal  i s normal ly  ATTACH CT)

to t h e  DBM S w h i c h  r u n s  the User Language .  The I-e her E~~1 te rfl~ina1  s

commun~ c at  e w i t h  the User Languag e v i a  t he  l~DUp 4 — 5  ~j a t ew ay

I ( S S C I ) .

The SIG p r o vide s  i np u t s  t- t h e  VSQC , DSQC and BWSBA , w h i c h  i n

- 
turn, commun icate simulated faults to the FIAC modut ’~. FI AC

ge n e r at es  evt I n t  ,~~~3D r t S  to the OCRI and DBM S. The PDP l~~~4 O ,  w h i c h  L
is  shared by loops 2 and 5 , .j enerates in p u t .s to the  SDCA , w h i c h

then generates s w i t c h  s atu r a t i o n  r epor t s  t t h e  OCRI and DBMS .

The proyram SDCA5, w h i c h  is  run on the  PDP I I/4 0  by t y p i n g  “ RUN

1 
SDCA5 ” , ge ne r a t e s  th e  SOCA i np u t s , send s them over a 9600 baud

asyn c hronous in t e r f a c e  v i a  node 28 and also ou tpu t s  t hem to the

I t e rm i n a l  at t a c he d  t1~ the PDPII/40. The DBMS , OCRI and i’IAC

co m m u n i c a t e  w i t h  the other  lOOPS via the SSC I gateway , node 21.

- An LA36 DECWRITER i s  used as the OCRI har~1—cop ~ ter~n i I1 1 1 tt-tached

to node 25. A VTS2 DECSCOPE tS  Used as a local CRT t e r m i n a l

connec t-ed to the Program Development Unit (PDU).

- 

9
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I

2. PHYS ICAL CONE’ t 4 lJ ~<A’1 L~ IN

The ‘l~~~:) l  t’I)M ~~~~ 
-
~ syst e m CI I r .si  ‘ jt ~~~ , f  t he  to l lowing major

physica l entitie s:

I
— One loop cabinet containi ng 7 of the 8 LSI— 11 nodes , 8 loop

interface un its (LIUs), 1 simulated input generator  ( S I G ) ,

clock generator/buffer circuits , power supply, and operator

control panel.

— One PDP1IVO 3 Program Development Unit containing 1 L SI—-11

node, 1 LSI—ll processor, and a minidisk .

- One CRT terminal, VTS2

- One printer terminal , LA36

The LIU for node 24 is attached by a ribbon cable to the PDU

cabinet hich makes up the  8th node. The card layout arrangement

in the loop 5 cabinet  is  shown in Figure 2—1.

2.1 Program Development System

The Prog r am Development Unit (PDU) makes up node 24. Software de—

velopnent is done on the PDU for all eight microcomputer modules.

The PDU hardware and software elements are listed below:

— SRRVX R RA-LA System w i t h  LSI— ll CPU , 16k x 16 MOS RAM , bootstrap
loader , serial l i n e  inter f ace cable , dual drive floppy disk w i t h
512k byte capacity, disk Interface , cabinet assembly, LA36 DEC—
Wri te r , and RT— ll real—time operating system.

10 L
_  ~~~ -. --- -- .



- QJ925 -AY FORTRAN

- t-ISVII-CA 16k x 1 MOS RAM

— BAll-ME Expander Box

- BCV1B—02 Cable

- VT S2-AA DECScope CRT

— DLV 1 I Ser ia l  I n t e r f a c e

- DCO5M-2C Cable

The PDU back plane card layout  is given in Figure 2-2.

2.2 Nodal Hardware

The following DEC hardware as shown in Figure 2—3 make up each

node other than node 24:

— KDII-HD—LSI—11/2 CPU plus 32KW x 16 RAM on two boards

— L IU— L SI—11 in t e r f a c e  (BLIUI ) Implemented us ing  a DCK 11—AD DMA
Bus I n t e r f a c e  (Refe r  to MSCDM Hardware Maintenance Manual for
description of BLIUI),

- MRV11-AA PROM Leader Card

— DLV11 Serial Interface Unit except for node 27 (Figure 2—4 )
which uses a IBV1I—A Instrument Interface

The following Burroughs hardware is used at each node:

— LIU (~~op Interface Unit) (Refer to MSCDM Hardware MaintenanceManual for descri pt i on of BL IU I ) :

— Common loop c i r c u i t s  such as loop clock generator and clock
b u f f e r .  The SIG processor is not d i rect ly  connected to the
loop ; it has 3 DLV11 Serial Interface Units connecting it to
Nodes 22, 23 and 26 (Figure 2—5).

_ _

_— -- 
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1 ~ INSTALLATION

I I n s t - a l l a~~i o n  of t - h ’  M SCDM i s  ~onct - rned wi t - h  i n s t a l l i n g  t he  PDP

I 

l lV O 3 Pl~Y , t-~~~~~~’ L& ,o~. 5 cabinet- , t - t i e  VT S2 CRT , and LA36 t e r m i n a l s ,

and i n t - e r t a c i n g  Phesp U n i t - S w i t - h  e a c h  ot he r , wi t h the  loop 4 ESMD

I 
c a b i ne t - , and w i t h  t h e  PDP I I  ‘40 i n  loop 2. A ty p i c a l  f l o o r  p l a n

layout- ~s shown in Fi-~ure 3—1 . The system cables are listed in

I Table 3—i.

Table 3—1 MSCDM System Cables .1
I 

___________ _________________ 

-:
Descri p f-ion Length ( t t - . )

Loop # 5  f- k ) Loop #4 20

- Nod e 28 t-~~ PDP 11/40 30

VT52 to PDU 10

LA36 to Node 25 10

PD U f-o LIIJ -Node 24 10

SIG t o  Node 22 3

S IG t- o Node 23 3

SIG to Node 31 4

A ll cabl es are equiped with connectors af- each end . ~~h~~i ret-

nectors are compatible with mating connectors provided on the

equi~~nen P- . A l l  c a b l e s are e ith e r  f l a t  r i bbon  or twi sted pa i r and ,

except for the SIG cables which reside within the loop 5 c a b i n e t ,

— are routed under the f loor .

I Fi gure  3—2 shows the physica~ characteristics of f- he loop 5 cab in—

et . The cab ine t  i s  mounted on casters , b ut i s  expected to remain  17
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I
I r e l aP i v ’- ly  s t - a t i o n a ry .  The cabinet should be oriented as shown on

t-he example floor plan (Figure 3—1 ) for ease of operation and

I ma int-enance. Main t-enance and ins tal 1~ t-i on procedures require

r emoving the lif t --off side panels. Note ‘hat the panel retaining

I b o l t s  at f-he bottom of the cabinet must first be loosened .

I Main tenance access clearance of at least three feet should be

provided on each side of the cabinet .

I
The physical characteristics of the PDU , DECwriter and DECscope

are given in Table 3—2.

~~

Table 3—2 MSCDM Physical Characteristics
‘ L

I Physical Component Height Depth Width Weight

PDU H 984—BA 64 cm 72 cm 54 cm 82 kg
Computer Cabinet (25.5 in) (28.1 in) (21.5 in) (180 lb)
(including casters)

LA 36 DECwriter II 85.1 cm 60.7 cm 69.9 cm 46.4 kg
(33.5 in) (24.0 in) (27.5 in) (102 lbs)

I VT 52 DECscope 36 .0  cm 6 9 . 0  cm 53.0 cm 20 kg
(14.1 in) (27.2 in) (20.9 in) (44 ibs)

I
The VT52 may reside on the PDtJ cabinet or on a separate table.

I The four MSCDM components (Loop 5, PDU , LA 36 , VT52) each use a

I standard 3 prong plug , single phase 60 Hz, 115V power .

1
I
I
1 20
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4. OPERATING CONTROLS AND PROCEDURES

4.1 Operator Controls

Operator - controls are contained on the Operator Control Panel

which resides outside the Loop— 5 cabinet and the Utility Panel

which resides inside the Loop— S cabinet .

I
4.1.1 Operator Control Panel

I I
t

The Opera tor Control Panel is illustrated in Fi gure 4—1. The ON

p u s h b u t t o n  s w i t c h  t u r n s  loop 5 power ON and OFF.  It glows w h i t e

when power is ON. The CLEAR swi tch clears all eight processors in

the ca binet such that they all go into load mode (lift up plastic

cover to opera te switch). The eight indicator lights glow red

when the processor is running and are off when the processor is

h a l t e d . Under  n o r m a l  sys tem o p e r a t i o n  a l l  necessary opera to r

I c o n t r o l s  r e s i d e  on t h e  O pe r a t o r  C o n t r o l  P a n e l .

I 4.1.2 Utility Panel

The U t i l i t y  Panel is m a i n l y  used for  maintenance functions . It

1 resides inside the Loop 5 cabinet; access to the panel is by

opening the  cabinet  f r o n t  door.  The U t i l i t y  Pane l is illustrated

in Figure 4—2. Circuit breakers are pr ovided for main cabinet and

1
1 21
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1 T 
-

~~~~~ 0 0 0 0
I ON CLEAR (L E D ’S )

_ _ _  L 0 0 0 0
(PUSHBUTTON SWITCHES) 28 27 26 25

I OPERATOR PANEL

Figure 4—1 - 

-

MAIN PWR 
MICROPROC B/P ® Q 

OFF
I 

(CIRCUTT BREAKER) 21 22 23 SIG

HALT ® HALT

F ANS 0 (F U S E )  (T= TOGGLE SWITCH )

MICR O PROC B/P PWR (;F~
I
~ 

I
CONV PWR fl 

RUN. RUN
LI HALT HALT

( CIRCUIT BRE AKER )

EXT CLK 0 (BNC)

UTILITY PANEL

Figure 4-2
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convenience outlet power . Individual power and run/halt switches

are pr ovided for the eight microprocessors. The EXT—CK BNC con—

nector is used for external loop clock input when the top switch

on the clock board is in the down position.

23
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fl
4.2 System Diskettes

- l . 2 .  1 MSCDM sy sf- em di : ; k e t  t to ;  ~ir’ d .~~-; c H i i t t  -

Di skette #1: Cont~i In ~
, t t l . -  I~~x p  L~~~i hlr  Ut i  lo t - 1’ j n j  the RT—ll

o p e t a t l i t -l  ~, ‘2 ; t e m . Thi~; di- ; ke t t t n o r m a l l y  resides in

f in t l  0 ( l ) X 0 :

Diskette * 2: Cent  a: i i ;  the task t i les tor NeUt’s 21 — 27 (exclud i ng
Node 2 4 )  and I or f-he ~ IG

Di skette *2A: Contains the task til e s for Node 28.

[ l’~Iskette *3: Contains DBMS rut-i f i le and S/J OS and nodal f-ask
f i l e .

Diskette *3A: Conta :ns the message display f i le , and status file
for Node 24 execution.

Di skette #4: Used for linking. Contains FORTRAN
comp iler , MACRO Assembler and libraries. Runs in
DX O :

J Disket-tt $5: Conti ins the source files t()r Node 21.

Diskette *6: Contains f-he source files for Node 22.

Dt~
;kette $7: Contains the source files for Node 23.

D:skette #8: Contains the source tiles for Node 24.

Diskette #9: Contains the source files for Node 25.

ITi ;kette $10; Contains the source files for Node 26.

Diskette #11 : Contains the source files for Node 27.

:i
~
;kett.e #12: Contains the source files for Node 28.

Diskette #13: Contains the source files for the SIG.

D i s k e t t e  #14: Scratch disk.

, i s k e t t -e *15: Con ta ins  the source f i l e s  for the Loader Utility and
PROM Loader programs.

Di sket te  # 16: Contains diag nostic programs for the LSI—1.1
processor and loop hardware.

Disket te  # 17: Conta ins  miscellaneous f i l e s ,  IEEE interface and
other special programs.

Diskette #18: Contains DBMS Linker DXO :

Di skette *18A : Contains DBMS Object files.

24 
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~1~

I
1 4 . 2 . 2  DEC Sy stem Di skettes

I
Then ’ are nine di skettes which contain prog r am s tha t- support the

DEC PDPI1VO 3 as a stand alone unit. Refer to DEC document

“Introduction to RT11” for further explanation of each proyram .
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I

4.3 Sys4-em Ss- irt-U~’

1 4 . 3 . 1  Cn Loop 5 Ut - i  l i t y Pan el make sure that- in d iv idua l nodal

power sw 4- iche s jre ON , Ruft- H a l t - swi t-ches are in s- he RUN p o s it i o n ,

I and ma in power breaker is ON.

4-3.2 Turn Loop 5 main power swit ch ON (on Operas-or Control

j P a n e l ) .

F: 4 . 3 . 3  Press C l e a r  Swi t c h  on Operator Control Panel.

4.3.4 Check t hat- a l l  LED’ s are ON.

4.3.5 Turn PDU main breaker ON (on rear of cabinet).

4.3.6 Turn LA36 DECWrit-er ON.

4 . 3 . 7  T u r n  VTS2 CRT ON.

4.3.8 Insert Di skette 41 in Drive 0 (DXO: ) ~or Loop Loader

Ut1 1ity and Operating System.

4.3.9 Turn PDU DC ON swit ch $—o ON , ENABLE /HALT swit ch  to ENABLE ,

and LTC swis-ch ON , ensure  a ‘$ ‘  appears on CRT (VT52) when DC

switch is placed to 4-he ON posi l ion.

4.3.10 When CRT d isp l ays a ‘$ ‘ , type DX carriag e return and

- system will boot—strap from DXO :

55
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I
1 4 .3 . 1 1  A t t e r  b o o t — 3 t r a p  d i s p l a y ,  ty p e  i n  c u r r e nt  d a t e / t i m e  i n

I
I . D A  XX-XXX-XX (Day-Nlont- h—Year c x .  1 — N o v — 7 9 )

TI XX :XX (Uour:M ~ n ex; 12:01)

I
4.3.l.~ Pres~; C1e~~r S w it c h  on operator control panel.

J 4 . 3 . 1 3  E n t e r  R FDMLDR on VT5 2 CRT . The loader will then tormat

th e  screen as (fl Fi gu re 4—3 , automatically perform a report status

J on each ot  t h e  nodes , an d d i s p l a y  t h e i r  c u r ren t  s t a t u s  on the

lower p o r t i o n  of the screen.  During any mod e ot 4- he loader i t

• will update the line on s-he CRT(VT52) ot t h e  node it- i s  c u r r e nt l y

- 

I o pe r a t i n ~j  on w i t h  st a t u s  and any detected errors.

[ S4 - a t u s  ~iiessaq es are  g iven  be low:

w

NODE 21: ON—LINE READY MODE

Node r u n n i n~j loader prom and ready to be load ed.

NODE 2 I ~ O N — L I N E  ERROR DETECTED

Node running loader prom and during in itializa t ion of the LIU

an error was encoun tered . (Try pressing CLEAR SWITCH again

an d selec t ing  mode 4 , if it does not come on line , a hard

error has developed in that node) -

-- 
NODE 21 : OFF—LINE NO RESPONSE

Node does not respond to a report status command , (insur e 4- he

node has power , RUN,’HALT Swi tch is in RUN posi tion , and run[ LED is on; if not , node is unable to communicate via the

loop). 56
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I
I Cnce at I nodes Ire on Line mi read y ~ he J : - ~ r sh~~u i l  —~i - ~~ - -c~ ne - c~

4-he to Llowi nL ;  modes or operation :

I
4-3.14.1 MODE I NORMAL LOAD

a

By s e l e ct in g  t h i s , 4-he loop i s loaded in the normal conti Ljaration

ot sot4-ware round on the TASK diske tte 42 i~~ t~~ Driv~ I (Dxl)

(whtch m u C~t be C-Laced in drive before s e le ct -t o n ) and load s ~~des

- 1, 22, 23, 25 , 2b, 27 and the SIG and wi th their respective

riles. The loader will then ask f o r  diskette containing “ N O D E

I 2 8 . SA V ”  - The operator should 4-hen replace di sket-te #2 in Drive 1

(DXI) wi t h Diskette #2A and press RETURN . The loader then load s

Nod e 8 and perform s a start command on all of the nodes. The

loader -~ill 4-hen clear the screen and stop, enabling user to start

1 nod e:- 24’ s sot4-ware . This is done by turning the DC ~~~R switch on

4-he front- of the PDU to 4-he OFF position , remov i ng diskettes from

ir ~~ve 0 ( D X O )  and d r i v e  I ( D x l ) ,  and placing diskett e # 3  into

drive 0 ( D X O )  and placing d i s k e tt e 4 3A into drive 1 (DXI). Turn

DC ~~R switch to 4-he ON position and ensure a ‘$ ‘  appears  on CRT

( V T 52 )  - Type DX and RETURN on the CRT. The operating system

“ DX MN S J . S Y S ”  will now be booted . User should now type:

. RESET

. R  NODE 2 4

[ Node 24 (PDU ) is now loaded and running its normal software confi g—

uration which is the MSCDM User Language. The LA36 attached to

node 25 will now act- as the hum an interface 4-erminal 4-a the  loop

network.

1 I-~
— 

— I

1



4.  ~ . 14 . .~ MOP E 2 I N D I V I D U A L  LOAD

By se l e c t  ng 4 - h i s, 3 St ny le node or nodes can be loaded wi 4-h a

fil e. When ~e1ect~ -d , th e tollow t ng appears mid—screen on the CRT:

NODE I I

• E-’ILE [ I

Ty p e :  xx—N cde 4 � desi ~j n a t cr , 99—to terminate this mode , 00—SELECT

il l nodes. This mode load s all nodes in t he  loop 5 cabinet with

t h e  ex c ep t  ion or the SIG processor with the spec i t ied  ti le , press

(RET) and typ e tile name and press (RET), (Note —SI G cannot- be

loaded under  an “ 0 0 ”  command uecause  of the file format of that

• processor (.LDA) 50 this processor must be selected uy itself)

Thi s mode respond s as i C) mode #1 except it does not load the

normal tiod e’ s f i  It? and ices not a u t o —s t a rt -  the processors.

4.3.14. 3 MODE 3 START NODE(S)

By sele ct - i n-i t- hi s mode , the user nay start a si nqle node or ( r e )

sta rt- all nodes on the loop, by sending a command message t o  4-he

node requesting tha t t hey stars- th~?ir application software.

The loader display s m id— screen on the ORT.

START NODE [ I

TYPE: xx—Node 4 Designator , 99—to term i fla t .- , 00—SELECT all

nodes , press (RET) - (Note: SIC is autost ar t e i  a t t , -r IL -ad o n l y

and will not respond to thi s command),

_ _ _ _ _ _ _ _ _ _ _- . - ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ;:~~~~~~~~~. -
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: 1
1 4 . 3 . 1 4 .4  MODE 4 REPORT STATUS

By se lect ing th i s , the loader send s a command messag e to all nodes

J r eques t ing  th a t  t h e y  repor t  t h e i r  c u r r e n t  s t a t u s  back , the loader

4-hen d i splays that status on the lower portion of the screen.

T ( R e f e r  to 4.3.13 for the meaning of the status reports that appear

on the  bo t tom of CRT (VT5 2 )  s c r e e n ) .

4.3.14.5 MODE 5 TERMINATE

* 

By select ing t h i s , the  user wishes  to stop the loader , the loader

clears the CRT screen and turns control back to the operating

- system .

- -I-

H

-4

I
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I
I
I

MSCDM (LOOP 5) LOADER / RUNNING ON NODE 24:

r
SELECTION 7

H
1. NORMAL LOAD

- 
2 .  I N D I V I D U A L  LOAD

3. START N O D E ( S )

• 4 .  REPORT STATUS

5. TERMINATE

NODE 2 1 :  O N — L I N E  READY MODE

NODE 22: O F F - L I N E  NO RESPONSE

NODE 23: ON-LINE ERROR DETECTED

- NODE 25:

NODE 26:

NODE 27-

- 
NODE 28:

NODE 2O: “

F igure  4—3
S CRT Screen Format

60
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~ I
J 4.4 i S L R  ~~A . I U ’ I; ; :

The to I ~o wi  n : ~LI st—C on so I - alo-: uc i S -~~ r v ~i i ~~~~an cx ample or the

D~-~ User tan ua~i e - Re s~-onsc S a t.e 4- 
~-ped on 4- he ~~p cra t  or- con so 1 e -

T:i.- di a I o~J U e  m ay  be r est  i r  t ed ~~t any  t i m e  by e n 4 - er l  n-~ DS at 4-

so I - Me ;sa CS  4 - I )  h .  SCI) Ofl t he loot- ~~t e 4- ermi nat Cl: wi 4-h a

C a r r  i i : .  ~-~e t - u r n .  ~or mu l t i p l e  line mt- ss~r:~ -s , a L T R L  C crar - icter

he •mJ or each I t  ne  ~ C l R I .  P chat-act-er i s used to

e r a s e  t h e  cu r r e n t line typed ~n.

-~ (C ~T— t o — C R T )  will allow a message ~
- , -  sent - rom 4- he No de

25 Console 4-0 anothet CRT. Mode 2 (System Inquiry) will g i ve al l

t h . - l-:SM ~~~~~~~~~~ t n r c r m a t - i on .  Mode 3 (Module lpdatc ) will allow the

opera 4-or t~ t u r n  4 - h e  e v e nt  r e p o r t i n g  on or ott , and r eques t  a

measurement on any  equi pment in the sy st em. Mode 4 (~- i l c Access)

w~ 11 aLlow 4-he operator t~ access records at f i  l e s  by e n t e rin g  a 4

or  6 character ke\- . Mode 5 ( R e p or t )  w i l l  -j i v e  4-he operator a menu

s ( - l e c t - i~~-.n of commands that will generate a report- cii the t a i l u r e

and repatr of the equ i pment . Mode 6 ( S t a t u s )  w i l l  g ive the cur-

rent status of all the equi pment . The following is the dialogue

far the User Language.

_ _  ~~-~T: ~~~~~~~~~~~~~~~~~~~~~ _ _ _ _ _  

~~~~~~~~~~~~~~~~~~~~~
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- MODE 3 cont .  -
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node 25 will now ac e- as the human i nt e r f a c e  t e r m i n a l  to 4-b e loop
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and wi LL n~ t respond to thi s command).
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4.5.2 LSI-1l CPU TEST

Sour ce V~~~e :  LSI- ’PU.MAC

Task  Fil e: LS CPU.SAV

I
PURPOSE : To + +-s ’- LSI—11/2 cpu
DESCRIPTION : This p~ o-iram ~ es~~s all LS I— ll/2 S m u t - , double , and

UIT1~~ itt :;’ :- ac’ [ O r )  - ; t - ’  1; - Tht- pr  oq r am I oops t in’  m I an ~~~~ or is

- i t - ’ -~~~~~~~~’ • - I j  in ‘he C P U ;  wh~-n de~ ec ’-~~d , ‘-~he cu~ r s - n ’ uro -~~am address is

I ~1 u. .;p1av~ J ;howinL l w .:a’ i n s t  ruc~ lOfl SC ’. i S  CJ U S  Ifl~ ‘he t-r :or

4.5. 145 1—11 REAL TIM1-: C L O C K  TES T

Source F i l e :  I~~ 1 C 1 K  - MAC

Task F i l t - :  LSICLK.~~AV

PHRPQSE: To +~~~~s4-  LSI— 1l RTC

DESCR[PI’ION : -rhis pr l)qram w a i t s ~or in ’-errup ’- s from ‘-he  r ea l  ‘-im e

- lock and i nc : ~ mt.-n ~ s a coun’-er when one is received - When ~ he

~- r l ) I~~r 1rn - ; o~-s not de ’ t-c ’ an in~~e r r  up~ in a y iven ime i~ ha 1~~s
Ik - ’~~-c ’ in q  an e r r l ) r , and d i s p l ay s  c u r ren ’  proqram a d d re s s .

t L_ - r2:~~. 22~~~~t .IIILl ~~- --~ 
.
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4.5.4 LIU £MJ EC-FEiri’Es-r

I
Source Fi 1,— : LICUHF.MA ~’

I Task F i l t -  : LIU8UF.~~AV

I 
PURP OSE : To ‘- e s’- ~ht- in p u ’ . and ou ’-pu ’- b u f f e r s  in  ‘-he L I i .

DESCRIPTION : This program ini t ializes ‘-he buf te rs and ‘hen w ri ’ -es

[ and reads var i- US pa’. ’-erns from ‘-he LIU buffers. The pa ’-’~ern.;

u:~t-d a: all ones , a l l  zeros , a1’-erna~ i r u q One:; and :~t-ros and

[ random numh~- r ; . I f  ‘h e da ’a  r e a d  f r o m  ‘h e L I U  H u l l  ~-r  ~io~~; fll~~

- 
ma ’- ch ‘ o-  da ’- a w~ i ~ ‘- en ‘ 0  i ’- , ‘-he- prog~ am s’-o res art i rid 1 C i ’  O~ 1 1 tI. wh ich h t m l  f~-r i s in t-r r o r and hal ’-s, d i sp lavin ~ ‘-he c u r r en ’ p t o qr a - n

I a-ld :ess . O’.he:w ise-, ‘he pro~jram loops , r t - : t - a ’ itiq l~~- ‘ k - S ’
- 

i t i l e  f i n  i e l y  -

I
I

4.55 L I U  ADDRESS COMPARISON RAM TEST

Source- i- ’ iI ~ -: LIURAM.MAC

Task F i l l -  : L I I R A M . S A V

PURPOSE-:: To ‘es’- ‘he a d d r e s s  c o mp a r i s o n  RAM 01 the L I U

DESCEIPTION : This program wr i ’- es and read s V a r i o U S  p a ’ - te rn s  ‘.0

‘he add~~-ss comparison RAM . The patterns used are all zeros , a l l

ont- s, alterna t ing ones and zeros and random numbers. If ‘-he da’~i

read f r l -Im a memory b e a t ion doesn ’ ’- m& ch the da ’-. a wr i ’-t en ‘-o i’

‘~~I t p ro -;ram hal’-s d isplaying cu r r e n ’ -  prog r am address . O’herwise ,

the prog r am loops , repeating the tests ind efini t ely.

- - - 
-
~~~~~ I _ _ _ _ _ _- _- - - 
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4 5 E ~ B L I U I  I N T E R F A CE TE ST

I
Source N i t— : L I U I N T . M A C

j Task F i l e  : L [UINT.SAV

PURPOSE: To teS’ - ‘-he L3 1—l l LIU in ’-erfac e

. 1 DESCRIPTION : This p r o g r a m  t~~s’-s t h t-  in ’ erface r~-q i S te r S  wi ’- h

patt erns of all zeros and ones and c o n t i n ue s  by S e l e c t i n g  I N P U T

B U F F E R  0, where i t p e r f o r m s  a DMA w r i t e  of a pa ’ -te r n  of al ter—

na ’- ing zeros and Ones and ‘-hen  p e r f o r m s  a DMA REA D , ‘ ‘— s t i n g  the

da’-a read back - Should the data wri ’ t~ n no’- compare ‘o + he da ’ aI. r e a d , t h e  Program hal ’-s, d i s p l a y i n g  t he  c u r r e n t  p r o g r a m  a d d r e s s .

I
4 . 5 . 7 MSCDM DIAGNOSTIC OPERATING INSTRUCTIONS

~1 4.5.7 .1 RUNNING DIAUNOSTICS ON PDU NODE

I. Insert diske ’’- e #1 intO DXO :

2 .  Inner ’- d i ag n o s t ic diskette #16 i n t o  D x l :

3. Type .GET fid where fid=fil e name

4 .  Pr ess B R E A K  KEY

5. Insure ‘-ha’- the RTC is o f f

6 .  TYPE td l 0 0 0 G

1 7. Diagnostic wi ll then loop until an e r r o r  is detected

w h e r e b y  ‘-he c u r r e n t  program address ( P C ) +2 w i l l  be d i s p l a y e d

on ‘-he CRT . By looking a ’- the  source code for that diagnos—

I m c  ‘-he- addr ess (PC) will indicate the error that was d- 7t ec ’-~
ed , and the user registers will hold ‘-he cause of the error . 

. -~~~~~~~~~~~ ~~~~~~~~~~~ ---.~~~~~~~~~~~~~~~~~~~~~ I ~~~~~~~~~~~~~~~~~~~~~~~~~~ -~~~~~~~~ 



I
~2 RU N N I N G  D I A G N OSTICS ON A LOOP NODE

1. I n se r t  d i ~~k~~’ ‘- e *1 i n ’ - o  DX0 :

2 .  l f l 5 t - ~~’- d i .ionos’ ic d i sk e ’ ‘ t *16 in ’-o Dxl :

1 3. T u r n  ‘-he RTC o f f  on n o d e ( s )  under ten’

4. Run FDMLDR ‘-c’ load and s t a r t  ‘-he diaqno s’-ic

5.  I n s u re  the RUN LED on the  f r o n t  pane l  for  that node stays

on (d ia g no st i c  r u n n i ng ) .  Should  th e  LED e x t i n g u i s h  an e r r o r

- 
was d~~’-~~c’ t-d and the software has halted .

6.  By a ’- ’- a ch i n g  a CRT M A I N T E N A N C E  CAb LE to the  node and

r~- n ’ar’ ng prooram a’- address 1000 (
~ 1000G) u s i n g  ‘-he CRTthe

d i  agno:;’ ic w i l l  ag a i n  b e g i n  to r u n  and w h en  the error deve—

lop:; again ‘-ht- ( P C ) w i l l  be d i s p l a ye d  on ‘-h e  CRT . By look ing

a ’ ‘-he- - sou r c e  code f o r  ‘ha ’- d iagnostic ‘--he address (PC) will

indic
~~’-

e ‘h e error ‘h a ’ was dete c ’-ed , and th e  user registers

h o l d  t h e  cause  of the  e r r o r .

- 
No ’ e :  N o’ a l l  nodes c o n t a i n  a D L V I I  i n ’ e rf ac e  card that can

- suopor ’- The CRT . Cards may have to be swapped with another

node .

j 4.5.7.3 RUNNING DIAGNOSTICS ON SIG

SIG t akes a special ‘-ype of software which is in the .LDA format

- and when loaded i’- STARTS au tomatically. Al so note that the SIG

load s via ‘-he asynchronous in terface from node 26. The procedure

[ o’-her ‘-han ‘-ha’- is ‘-ht- same for any other node on loop.

I:
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4 - - ~ ~E~~U i-~N~’E -)F : t AO NOS- I’ I CS

I By r~ i n n  : n g  - l i a q n os ’-  m e : ;  in a ce r ’-  a m  s equence , The hardwar e- or r o r  
-

1 

can be i s o l a ’ ’- - i  down ‘o a s p e c i f i c  c a r d .  The recommended seQuence

~~ -~~i ’~~~n b e i -w :

1. RUN L SI CP I T  — CPU d i a g no s t i c

2. RUN LSIMEM - MEMORY diagnostic 
-

3. RUN LIUINT - INTERFACE diagnostic . 
-

4 .  RUN L IU R A M  - PLCRAM d i agnos t ic

5. RUN L I U B U F  — B U F F E R  d i a g n o s t i c

I .

I
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1 5. ~A Ot - il ~O 1 - ~AM I)l-~~C1~I

~~~~ S a i -  -~ r a in  t E t a  - I 1 1 W :  - 11: - I ~I - 0 1 -L 101 t - - I t  a i t  d copy

t t i i t  - - i t  o t  t s t t u i c,’ f t  I - -  : t or e~ l oH  Th- - I I) i I l , O~~ ~ii skt - t t i - : : .

r i - u  t W -  2 : ;  I~ \ i t . 
~

1 r  i i f  t i  f u r  :; ~~r o j  r an  i na d i- uj- of t u r k - I’

I : ; L i - c t - I i I o r ; :  POI~~)Ol’ , ~~I~~rt t ’  r id l’O~l AC . ‘l iii :~ al lows t LA ~h t -

i c ’ - I; a I i to  - r  i l i t  or l y ~~1 - )V i di u~; L o t  ( 1 , t a i -  a r id  :;t p it?r ~~’ -

1 - t O -  - I : . ( N O L I ;  .-\1 I - - j u t  ~inori t i i i  Loop 5 t i t u s ’ -  i t - p — ) w t - r t - . 3 - i p .  )

I ~ 1 Us i i ;  P ig-

I - ~~~
: C I o t t  : w :  t cli on o ~~) ~~ i i t i ~~~pt

I flj :;~~~ -~ f l  ii ;i ;f n i t )  Pt- V . ’ ) and R i~~il (~~ LOO t o f .

- [ r u  : 1- t~ ~~~~~ S d i  :;kot t o  i ~~f o Dr i ye  1

~ J -
~ 

i \~~ - - - ~ tO I 0 ) 1’

I 
- - . - i ii. - CR1 ’ s~- r . - cru wu 11 . tI t t li i n -  t o r i i t a tt - o_j a:; I ~- I low :;

t- - I t - ~ I I

I H .  C r  - - - o  t s ~~l a c . - - I  jus t r i - j u t  bracket ot Li it ’ l i n e

i ~~~~ i~~ - - — yout- ii I~ ’ t o  e o i - i  ed , i - e. - ‘‘12 145n — 123’’

H . t t  . : : ;  i~E ’j1 RN

- I - — i’y~ n’ ‘‘‘i o r -  N” L o r  : k n j u t ’f lt o iiuiuiber

L i ) . UI - i - ’ ’  ( A 36 
~~~~ 

i i t t -  -i h ood j  u :;t be low I an t o l d  ot paper-

I I . s:;

I

84

- L~~~~--
- - - -

~~~~~~~~~~~~~ - -
~~



- - ——.- 

-

I
12. N e  4i11 then bo:~ n to p r in t ; when c om p let e  t f l e  j t : l j r y  will

J r - ’ t t rn St o s_~~~, e n a b lin g  a new f il e so ~:~~ed i n .

To .~ top  PG LL)OP t ypo  “ ND ” when ~~ usr~s :or a :i~~e name.

r

NOrE : on files wi th types of “ .LST , - MAP” PGLQOp will not ask

f or  so-luence number3

NOTE : a f t e r  the firs t - f i l e  is p r i n te d , nt - et~ 11 need not  be
~1d one

I.

4- 

- 

~

- - -
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1
JiO~ ? 1 i L ~ P :\CG~~~~~ O1 ~)L’ LL~~P ! E ?~~ S 2E~1 i ~~ R ~GFT~~’-i~E

~~t a r r —~ Jc  ? r o c e u u re s

I. Turn -on m a i n  ~reak-~r at rear cj f PDU caci net.

2. Torn on CRT SWttCn zn (ri ght side of CRT) .

3. Insert on roer 3t in~ j i S( .~ t t C  
~

- l i n t o  d r i v e  ( 0 )  ~i e l ’ - ) .

4.  Torn on all (three) switches on front of PDU.

~~~ . A “ $“  should appe ar on CRT I ty p e  “DX” (return).

6 .  System should then “Boot strao display ing startup coi~mand s ” .

7. ~~se ~n date (.DA dd—rnon—yy).

8. Type n time (.TI hh :mm:ss).

9. 3ystemu is now ready to be u sed as a prog ram developmen t system .

10. Di skette *1 contains the EDITOR , FORT RAN , MACRO system files ;

th i s d i sk w ill be used to do all system f u n c t i o n s  except

li nktn-~ of FORTRAN ob ject tiles.

11. Diskett e *4 is used as a linking disk. It is inserted into

Drive 0 and invoked by a user command file to link

FORT R~\N object tiles.

t :

______ - 
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I
-\ccoi ’t-ance T e nt  PLan for ~4SCDM

I
1 Pu rpose

:‘h~ s A c c ep ta n c e  Test- Plan is desi jned to demonstrate all
i :r~-leuie ntod f ea t u r e s  and f u n c t i o n s  of the M SCDM F e a s i b i l i ty
f l ’ v e loror , in t -  Model (FDM). The requirements for the ~-1SCDt-1 are
~ie~ int ’d i n  the SC’V and t h e  MSCD M Proposal  ( 1 3 — 4 6 4 5 — A )  Vol ume 2
~ i ’- od ~- 1oy 21 , 1976. Use and operation of the FD?~ is  d et i n e d  in
h. ~J~~or  M a n u a l  b r  the MSCDM. The FDM will be in t e r f a c ed to the

ESr-I M u l t - i l o o p  Network and wi ll add a f i f t h  Loop to the cur ren t
t our loop confi jur ation. Use and operation of the ESM is d e f i n e d
in the User Manual for the ESMD , dated March 1978 and the User
Manual for the ESM , da ted March 1977.

2 Re f erences

User Ianual for ESM (66143—1), March 1977
j~~~?r Manual for ESMD ( 6 6 1 4 6 ) ,  M a r c h  1978
User Manual for M SCDM , December 1978
Statement of Work fo r  MSCDM
MSCDM Proposal (B—4645—A) Volume 2, May 1976
( S t a t e m e n t  of Work ]

7.3 Me t hod of Demonstration/Testing

A L l  imp lemented f u n c t i o n s / f e a t u r e s  of t he  M SCDM FDM w i l l  be
demonstrated/ tested in  accordance w i t h  the procedures defined in
S e ct i o n  7 . 4  below .

: - ~c i E i c  features ,’ fu n c ti o n s  of the  M SCDM FDM w h i c h  are demons t r a t—
the procedures of Section 7.4 include:

1. S y st e m  St - a r t — U p  and Load ing
MSC DM Us er Languag e Capabi l i ti es

-
. 3 .  ~~. 1 Mod e 1 - CRT-to-CRT

7 .  ~~. 2 . 2  r-lode 2 — Sys tem I n q u i r y
Mode 3 — Module  Update

7 . L 2 . 4  Mod e 4 — Fi le  Access
7 . 3 . 2 . 5  Mode 5 — Report
.3.2. 6 Mod e 6 - Status

7. ) . 3 Terminal ATTACH Capability
F a i l  S oft  Opera t ion  f.

7. 3 .5  Demonstration of Individual Modules
‘.3.5.1 SSCI
7.3.5.2 VSQC
7.3.5.3 DSQC
7.3.5.4 DBMS
7.3.5.5 OCRI
7.3.5.6 BWBSA
7 . 3 . 5 . 7  FIAC
7.3.5.8 ~DCA
7. 3 .5 .9  SIG

L. .~~ 
. - - - - - - ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ - - -
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I
- - 1. o - h I ’  I iVi) - ~~~ -~

- - :  i:; u P DU
7 - j  - 7 t~ L ~~~ 1-) -Z t i C S

7. 3 .8  -
- an a l - i . -  C lo- - ’c Rat e_ I ~

‘
. 3. ~ 4~i Ho :u Cont  i t s -u s  O~ era t io:i Test

S.

‘ . 4 Dr~-~ ons~ -~ it - ion - t  Procedures

The Loll owin-1 proc- - lures define the specific actions to be taken
i n  d e mon str  i t i  n .j  / t e ;t  i ny the MSCD’-~.

7.4.1 System Star t - - or - and Loading

- 
- 7.4.1.1 Power Up t h e PDPIIVO3 Program Development Unit (PDU),

Loop 5, VT S2 Local ORT terminal , and LA3 6 loop— connected pr i n t e r
- - 

t C~~ nj f l Jj .

7.4.1.2 Load Loop 5 m i cr o p roc e s s o r s  f r o m  t h e  PDU p

7 . 4 . 2  MSCDM t s-:r Lan-~uaje

Run hser Languag e (USRLNG ) on PDU from ti-te VT52 Local CRT
t e r m i n a L .  D e m o n st r a t e  a l l  f e at u r e s  oL the following modes of
operation:

7.4. 2.1 Mode 1 — CRT—to—CRT
7.4.2.2 Mod e 2 — S y st e m  I nq u i r y  [2 .1.il

~. 4 . 2 . 3  Mo le 3 - Module Update
will -Oe demonstrated in 5.4.5 below (See 7.4.5 belowl

7 . 4 . 2 .4  M ode 4 — File Access [2 .1-i , 2 .l.jl
7 . 4 . 2 . 5  Mode 5 — Report. (2 .1.11
7 4 .  2 . 6  Mode 6 — Status [2.1.i , 2.1 -i l

~.4. 3 Terminal ATTACH Capability [2 . l . g J

Demons ’ r at- c t hi t  th e OCRI LA36 terminal (nodc- 25) can ATTACH to

~~~~~. - 876 Host processor in loop 4 (node 16). ATTACH back to the
I )B~~ - ’ (no~ie 2 4 ) .

7 4 4  Fail Soft Operation H

Demonstrate OCRI—DBMS Communication. Simulate a node failure by
r emov ing  an L I U  card ( o t h e r  t h a n  nodes 24 and 2 5 ) .  Demonstrate
fault reporting . Demonstrate OCRI—DBMS communication.

7.4.5 Demonstration of I n d i v i d u a l  Module s

~~~~~~~~ SSCI — The SSCI i s  used tor loop 4 — loo p 5 comutun i—

c u t - i o n .  It was demonstrated by 7 . 4 . 2 . 1  and 7..4.3 above. The
St i t i on - t o— S t a t i o n  C o m m u n i c at i o n s  I nt e r f a c e  (SSCI) serves as a
-j i t e w ay  nod e i nt e r f a c e  to loop 4 of the ESM . I t  is  used to
s i m u l a te c o m m u n i c at i o n s  be tween d i t l er e nt  sys tem cont ro l  sites.
The SSCI p e r f o r m s  code convers ion  (A S CI I - B C L ) ,  i r u tr a n s i t  q u e u i n g ,
and packet -  r o u t i ng .

[2 . l . f , 2 . l . q J

L -
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I
I’.4.5. FIA C — The F L A C  p .-rtot~ i s t au lt-. isolation . This is
aci

~
ons

~~
r 1r - ~o -~- r H -  tenci a ’-~ on o~ -Z v e n~ n- -ports (j-er 7.4.5.2 ,

7.4.5. .~~~, - i n - I  ~~~~~~~ ab :-ve )  and :ault reports. Inter—FIAC
-commun~~c i t  i - -r i i n  J- - tionsr.rar~~- -J u; the i - t e  of a simulated remote
FIAC ( -2-h A : i o d t )  - i - a Uj ~~~ Isolation and Control Coordination
( F I A C ) :t c d u L ~ t~~~~~t p i e t  S e v e u r  r~ - 1l o r t . s fr om  .~ea sur e m e n t  f u n c t i o n
m ciulen or tr3m or er s i r e  FI A C m o d u l e s  ~or the purpose of
i s o l a t i n :  t : i . - - - - t  n e n  c o - oszng  t . h~ de t ecr ed  t a u i r  c o n d i t i o n .  The
FIAC ~1isp1ays error izessa~~es on the  OCRI t e r m i n a l .
[2 . l .~~, 2 . 1 . - i , 2 . l . e , 2 . 1 - f , 2 . 1 . k)

7 .4 . 5 . -i SDCA — Cs i r -ty Mod e 3 of t h e  User  L a n gu a g e  dem o n s t r a te  S -

- i e n e r a t i o n  a: e v e i- i t  r -~pot~~s and m e a s u r e m e n t  at  a s p e c if i c  s w i tc h
ca~. aP- t i v .  T h i s  node  r e qu i  res the  P t J P 1 I . - 40 i n  Loop 2 to Q-- ~’er at e
i n p u t s .  Th- - Sw i t --~h Dato Collection and Anal ysis (SDCA ) - )dule
recei - - -s s w t ~~ ch t z r j t f i c  data generated by swtiched (e.g., sCTODIN
or A Y A . - .- U N )  and ..-rborins l~ adi rug assessments on this data to C -

Jet,cr - ;~~i t c h  equi~~-no~-n t-. sa turation conditions. Error conditions
a re  Jis i -la- ~~-d on rh~~- UC R I  t e r m i n a l .
~2.1.a , 2 . 1 . 1 )1

7.4 5.9 sx ~ — PL- -nori st-rated by 7.4.5.2 , 7.4.5.3, and 7.4.5.6
ILOVU. A T 52  CRT is connected to the SIG t~~ provide v i s u a l
i n i l c a t ~cn of  t h e  S I G ’  s operation. The Simulated Input Generator
(SIG) i s  a -ni crop ro c- -snor th at generates inputs t~ the VSQC , DSQC ,
and ~3~~B SA m -- lules .
) 2 .l.a, 2. 1 - u i

7.4.~ PDPIIVO 3 Used as a PDU [See Appendix 3 — RTll  Sys tem User ’s
G u i d e  D1IC—ll—ORG DA—A— I , Dig ital Equ i pment Corporat ion]

Th.- PUPI LVC 3 w i  i i  he demonstrated as a Program Development. Unit
( P t ) ) T h i s  w i l l s e rv e  as on introduction to the RT—ll Operating
dystein . rh .- IISCDM table and parameter modification capability
~~ i Li h.- demonstrated uy ch a n g i n g  a threshold value ton the VSQC
module. Commands w i l l  be en~~ered on t h e  VT52 Loca l  CRT terminal .
Ut ilities w h i c h  wil l be demonstrated include:

EDIT — to :  t ex t  e d it i ng
PIP — for file handling
FOR - tar FORTRAN compi lens
LINK - for object file linking

7.4.7 Di agnosticS

Loop 5 d i a g n o s t i c s  f or  d e m o n s tr a t i n g  t h e  a b i l i t y  to i s o l a t e  bad
cards include:

L S I C 7 U  for testing the LSI—l l processor
LSIMEM — for testing the LSI—l1 memory
L I U R A M  — f o r  t e s t i ng  the address  compar i son  memory on the LIU
LIUBU F — for testing the L I U  1- 0 bu f f e r s
L I U I N T  — for testing the LIU/LSI—ll (BLIUI) i n t e r f a c e  card

- - . - . _______ - - 
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I
I

LB -
- in m l - - h i - c -  k i t e

I T i - - -; a n i  ab i -- i OO~~ c l -- :k ra t ’- is le i non~~~t r ~~i t  no by  selecting ex ternal
ci - -:h nt ,Ut on ~ o I - - c k  y .-n . ? r a t or  beard , conne c t i n g  an ex t ernal
:1 c~ s i - 3 r - . d ~- - n - . - r  ~~oi -  ~~- the e x t e r n a l  c l ock  p lug , and
i e i n o ns t r I t i n ~ ( h c k I — p b ~~~; cornmun Ica~~ion.

7.4. 9 I E E E  488 m t - nt t I c e  [2.l.j]

Tne  oi-~~h i t v t-o L nt er~~iL:e eouipme nt wi t h an IEEI- 488 interface to
hS K DM c~~i 11 be - . i - :o or i st - r at ed  u s i n g  t - -.e DEC I B V — l l A  i n t e r f ace  card a t
t - h —- FIAC node. Reload the FIAC and OCRI nodes with the test

~ roorams. -Ieasuru a i owen supply wi th the Digital Volt Meter.
rate t h a t  tflC oeo:-;urement is p r i n ted on t i t e  OCRI t e r m i n a l .

7 . 4 10 43 Hour 7 . i i t i n - I - is 1~~ -r a t - i o n  Test

* 
Tie IS DM wil l He oVr~

)t ional for a cont Inuous 48 h o u r s .  To con—
-- - - i  v - . o b R i  t . - r r n i n a l  p a p - f r , t- he event rr . porti rig f u n c t ion can be
a rn .--I -OFF. 2 ot. L ~~t i on  of ~he system -n o d u le s  can be t-~sted by

- Z u  Lo d i ~o1 ly in -j prac- .--i ur ’ .- 4. ~~~. N o t e  that f o r  completely
t -- ~~t in .i t he :  S S C I  a-v. h SUCA functions , Loop 4 and the PDPII/40 of

• Loc~. 2 will have to be made p e r i o d i c a l l y  o p e r a t i o n a l  and
avai le.

L

.1
1 90

— — 
- ~~~~~~~

— 
~~~~~~~~~~~~~~~~ ~~~- ------ ~~~~~~~~~~~~~ ~~~~~~~~~~~~~~



-- ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ‘~~~ —-

I
~~~~~~~ h-h - : : - :C .- \ - 7:CN :~~- ~ LDL1~E

I
3 . 1

$. i .  I 7-c m d i  ~~~~~~ S o ft - w a r e  r e f ~-~r to t~~ “ M SCDM So :tw ar e

~- 1 Ii n t en an c e  Manual Books 1—3” .

3.1 .2 For instr uct i on s  on D. E.C. System Software arid utilities

r .-t nr t-o one or more of t he  following D. E. C .  manuals.

1. “Introduc tion t- 0 RT—ll”

“ RT—ll System ?ser ’ s Guide ”

3. “ PDP—ll MAC RO Language Manual”

4. “ pDp—ll FORTRAN Lan gu age Manua l ”

8. 2 Hardware

3.2 .1 R e f e r  to  “ M S C D M  Hardware Maintenance Manual” for informa—

~1 O~ on t- h e B u r r o u gh s  and D. E .  C. h a r d w a r e .
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GL OSSAI ? Of’ Ac~SONYMS

J Th~ in $~erdisc~ p1 inary natur~ •~~~~~ ~he preser1t~ st~udy is emphasized by

~~~~e i~~rj ~~ numoer  oL ~ Ji t f~~rens- acronym s, from d i verse sourc es , that

appear in the discussion. The following is a partial list of some

of ~he relevant acronym s th a t  have been identified . It al so

serves as a glossary.

ACAS AUTOVON Cen tra lized Alarm System

ACOC Area Communications Operations Center

ADM Adap t iv e Del ta Modul a t ion

ADO Burroug hs Advanced Development Organization
7-

ASC Automatic Swt~.ch~ng Center (AUTODIN )

ASCII American Standard Code for Information Interchange

ASCC AUTODIN Station Control Console

ASSC AUTODIN Station Supervisory console

ASU Alarm Scanner Uni t

ATEC Automated Tech Control

AVIE AUTOVON Information and Evaluation Network

BARS Buffered Automatic Reporting System

BBSA Baseband Signal Analysi s

:.
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I
L~DL~ L3urrouyhs L~J~ a ~~nk Contro l

~3LI U1 Bus Loop Luterface U n i t  I n t e r f a c e

8W

~

SA Combined tunction~ ot 8BSA and ~ bSA

CC Co irunanti and  C o n t r o L  Interpreter
V

CPU c .n t t - a L  Ptoc~~ssor Ln i t

C Rr  (
~~l~ ~~~~~~ 

:‘u~~~~

Det en ;o oim’.~uni cat  i on s Ag encv

DCA0C D~ t~~nse Cocumuni cJt  i on S  A~j ency O p e r at i on s  C e nt e r

DU E C De t~~n s~ C o m m u n i c a t i o n s  Eng i n e e r i n g  Cent e r

IJCS D e t e ns e  Com inun ic a t ons  Sys tem

D a t a  Base Manag ement Se r v i c e

DBMS Di j i t a l Di~~;t o r t i o n  ~1on i t o r in g  Subsyst em

D~~A Di rect  Mt I:~)ry Acct~ss

DSQC Di g ital Service Qualit y Control

ESM Explor atory System Control Model

ESMD Explora tory System Control Model Development

PDM Fea sib ility Development. Model

FL AC Fault Isolation and Analysis Coordination

10 Input/Output

DEC Hard Copy Terminal

LIt~ Loop Interface Unit

MSCDM Modula r  System Control Development Model

3 OCRI Operator Control and Report Inter face

PDU Program Development Unit

PROM Programmable Read Only Memory
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