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Identification 

Simulator 
G.G.Ziegiers G.E. 

Pyrpose 

Draft for approval 
Published& 03/09/66 

The 645 Simulator simulates the 645 hardware operation on 
the process placed in memory by the 645 loader. 

Error Ffte Mgssages 

The Simulator records its messages on the error file. 

' Messag@ 

.~1m. normal term 
The simulator encountered the ESCAPE op code with an 
effective address equal_ to zero. The C(PBR) and C(IC) 
indicate the location of this instruction . 

• s 1m. not attempted 
An error was detected during ·the loading phase prior to 

'simulation. Simulation was not attempted • 

. s im. Invalid tag -
An illegal address modifier was encountered during 
address modifjcation. The C(PBR) and C(JC) indicate 
the location of the instruction on which the violation 
was detected~ 

.sim. fault 1 
'A fault was detected for which a user supplied fault 

routine had not been provided. "1" ls an octal value 
wh1ch corresponds to the fault code associated with the 
fault. 

! fault 

1 Master Mode Entry i 
2 Derail · 
3 Timer Runout 
4 Master Mode Entry 2 
S Master Mode Entry 3 
7 Master Mode Entry 4 
10 Fault Tag 1 
11 635 Compatibility 
12 Illegal Procedure 
13 Illegal Descriptor 
16 Fault Tag 2 
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17 . Fault Tag 3 
20 Oirected,Fault 0 
21 Directed Fault 1 
22 Directed Fault 2 
23 · Directed Fault 3 
24 Direct~d Fault 4 
25 Oir'ected Fault 5 
26 Directed Fault 6 
27 Directed Fault 7 
30 635/645 Compatibility 
31 Overflow 
32 Divide Check 
35 Op Not Complete 
37 ·Trouble 

.slm. time exceeded . 
The 1 imft of s imu 1at ion has been exceeded . 

. sim. rcu error 
The data supplied by an RCU instruction in an attempt 
to restore the control unit is invalid . 

. sim. illegal repeat 
The simulator detected an invalid tag modifier 
on an instruction to be repeated. 

USaQ! 

The· simulator package consists of the following routines. 

A) 645SIM -Simulator 
B) 645SCR .. Communication Region 
C) 645DMP - Termination Interface 
D) DVECTR ... · Initial Fault Vector 
E), MCTBLE - Memory Controller Definition 
F) ESCAPE • Escape Vector 
G) ...• TR ·Trace 

Each routine exists in r~locatabte fonmat and is loaded (along 
with the 645 loader) by the General Loader (GELOAO). An inter­
face (the escape opt ion) is provided to permit user supplied 
625/635 subprograms to reside in memory with the simulator. 
Escapes can then be made to toe 625/635 subprograms~ 

A. s imu letor (64SSJM..l 

1. General 

The simulator portion performs the instruction 
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interpretation., iiiddress modification~' and f:au1t 
detection. To provide an environment which best 
,appro)!;i~~te:s 2~tu,al hardware interaetiore., simu'Ll" 
tion is interpretive< With the exception of the 
assoeiative memoryf) 2ttempt has been m~tde to 
si-lnul•te a~ much of the function$ of the 545 t~~rd~ 
ware a~ possible, 

2~ Description 
a. Entry 

The symdef START is the entry point to 64SS1Mc 
Control should transfer to this 1ocat1on only 
after cert.;j In setup procedures with in the 
eammu~ati~ region have -been accomplished" 

b ,, ESCAPE Op Code 
The op code ESCAPE (oetalt 001) ~en 
encountered under simulation has two specha1 
connoteit ion~ .. - -

1) An ESCAPE op code whose ~omputed effee~ 
tive ~ddress equals zero is used to effect 
a termination of the simul~tfon process~ 

2) When an ESCAPE op code is encountered 
\/~those computed effecthre address i$ not 
equal to zer·o, the simulator assumes the 
!.§CJ~ ogtion~ The option is made av~lti ... 
able as a nteitrt$ to interrupt the $lmu1a .. 
tlon proeess and execute 625/635 object 
code directly. 

Under this option, .the computed effeethve 
address is interpreted as an offset pofn ... 
ter- into a vector whose origin 1 s speel fled, 
by the address field of the symdef ESCAPE. 
(An effective address of 1 corresponds to 
l (vector), 2 to L(vect:or +1). ete.,),, 
Recognition of •n ESCAPE whose effective 
address Is non-zero causes the,eontents of 
the vector location corresponding to the 
effeettve .-ddret~s to be examinedc If 
the vector ~oeation cont•ins zero. the 
ESCAPE op will be ignored •nd simulation 
w111 proceed with the ne~t se~uentla1 645 
instruction, If the vec.tor 1oc.atlon h• 
not zeros the st~u1ator will e~ecute. 
tr.;sfl&fer !ndirett through the vector 1oca ... 
tlon~ Index regi~ter 1 wilt contain the 



the locitt !on to Which the esc~pe ~;odin~ 
ID!I.!S.! r·eturfll ~fter performing its f1Llf11t:tlons. 

1"he effective addre~H! of any ESCAPE op 
w~y not exceed 2**17~1, 

The simutator assumes that the l!eC tor . 
~pecified by the symdef is of sufficient 
length to accommodiite tlhe number of 
unique effective addresses th~t may ~ppear 
in an ESCAPE instruction word., 

c" TRACE op~eode 
The op ... code TRACE (oetca1: 002) is pro'1ided .cas 
~n egres~ion for the tracking of instruction 
executions., A TRACE op with ~n effective 
~ddress of ~j) inithttes .fU'1 instruction by 
im~tructlon panel display to the stand~rd O.ECOS 
output co11eetor ... SYSOUTQ The traeing procedure 
1~ terminated whenever • TRACE op is encountered 
whose effeethJe ~ddress is npn-_l!ero., 

The information pro~ided describes the condition 
of the processor just prior to the initial -
preparation of the instruction address for the 
Instruction defined by the C(PSR) and C(IC)~ 
In ~ddition to the normal outputu the contents 
of the control unit is di$played whenever the. 
instruction being executed has been obt~ined 
frOif. the f&tu1t vector., 

The norrr,.1 tracing mode is off .. 

d, F~ult Vector 
The fol1~oing f~u1t vector Is assumed by the 
$lmu1~tor~ 

.C(FVCfR) + (0)8 *Shutdo.urn 
+ {2)8 Mastetr !Viode Entr·t 1 
+ (4)8 Derat 1 
+ (6)8 Timer Run out 
+ (1 0)8 !\>laster· Mode Entry 2 
+ (12)8 Master ~bde Entry 3 
+ (14~8 *Connect 
+ (16}l8 Mll$ter t-1ode En t rv 4 
+ (20~8 Flltult rag 1 
+ (22))8 6 35 Comp~t lb i 11 ty 
+ (24))8 I neg81 Procedure 
+ (26))8 !1~~1~1 Descriptor' 
+ ( 30))8 P~r ty 
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+ (32)8 
+ (34)8 
+ (36)8 
+ (40)8 
+ {42)8 
+ (44)8 
+ (46)8 
+ (50)8 
+ (52)8 
+ (54)8 
+ (56)8 
+' (60)8 
+ (62)8 
+ (64)8 
+ (66)8 
+ (70)8 
+ (72)8 
+ (74)8 
+ {76}S 

*l11egal Memory Command 
Fault Tag 2 
Fault Tiig 3 
Directed Fault 0 
Directed Fault 1 ,. 
Directed f'au1t 2 
Directed Fault 3 
Directed Fault 4 
Directed Fauit 5 
DIRected Fault 6 
Directed Fault 7 
635/645 Compatibility 
Overflow 
Divide Check 
*Execute 
*Lockup 
Op Not Complete 
*Startup 
Trouble 

*These entries pertain to faults whleh are not detected by 
the simul~tion process., 

No.t~~ 

1) The zero op code fault is not unique as in the 625/635o 
The ~ero op ;:ode results in an Illegal Procedure fault •. 

2) The simul~tor assumes only one processor• this processor 
ls the control processor~ 

EL Communif;ation Region .(645SCR) 

1? General 

The eommunlcation region contains the simulated 
hardware registers plus other data l~ations pertlnm 
ent to the simulation proeess9 

2v Description 

ao lnit1a11zatlon 
The following symdef 0 s ,..re germane·to the 645 
1Joader in the initial itation of the simulator ... 

Symbol~ 
Definition~ 
Usage~ 

ABSM· 
Addressing mode of' the processor 
If the content of thls 1oe~tlon 
is oon-~eLQ. the addFessing mode 
is assUmed abso1uteo When in the 
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Synt>ol ~ 
Definition a 
Usage~ 

Symbol, 
Definition a 
Usage!: 

absolute addressing mode all 
lnstrt.Jctlons are accessed using 
the instruct ion counter· ( IC) 
directly. Indirect words and 
operand locations are referenced 
using the computed 18-bit effec· 
tlve address directly, except 
when bit 29 is on in an instruc­
tion word or ITS/ITB words are 
encountered on indirection. 
For these cases. address trans· 
latlon is invoked. 

If the content of this location 
is mm, the addressing ODde is . 
assumed appending~ With append· 

· ing tn effect. address transla­
tion is performed on instruction 
wbrd accesses using the C(PBR) 
and C(IC)o When computing in· 
direct and operand word locatlonsp 
the C(PBR), content of aspect­
f·ied base register. or the content 
of the address field of an ITS 
word is used in conjunction · 
with the 18·blt effective address 
to compute an actual address. 

PBR 
The Procedure Base Register 
The C(PBR)0-17 is interpreted 
as the Procedure Base Register 
and specifies a location relative 
to some zero within a segment 
ldent.ified by the Descriptor Base 
Register. If simulation ts ini-
tiated with appending invoked. 
this parameter must 6e supplied. 

IC 
The Instruction Counter. 
If the absolute· addressing mode 
has been invoked. the C(IC)0-17 
represents an absolute 645 memory 
address. If the addressing mode 
is not absolute. the C(IC)0-17 
specifies some location relative 
to the beginning of a segment 
identified by the content of the 
Procedure Base Register (PBR). 
On initialization of the simulator. 
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Symbol: 
Definftion2 
Usage: 

Symbols 
Def in it ion i 

Usage, 

Symbol r 
Oefinitioni 
Usage: 

Symboll 
Definition: 

Usageg 

the C(lC)0-17 locatesc relative 
to some zero origln. the first 
instruction to be executed. 

ZER636 
Origin of the 645 memory 
The C(ZER636) 0·17 is inter­
preted as the 625/635 origin of 
the simulated 645 memory region. 
This value must be. zero for the 
current version of the simulator 
as it is necessary that 625/635 
zero and 645 zero coincide. 

TOM 
Word size of the simulated 645 
memory. 
Each simulated memory reference 
causes the computed 645 memory 
address to be compared to the 
C(TOM) 0·17. If the memory 
address is equal to or greater 
than the C(TOM) 0·17~ an op not 
comptet~ fault is simulated. 

FVCTR 
FAULT Vector Pointer 
The C(FVCTR) 0·17 specifies the 
origin of the 645 fault vector 
interpreted as a 645 memory 
address. This value must be 
110dulo 64. The C(FVCTR) 18·35 
must be zero. 

CYCLS 
The maximum nunber of 645 memory 
references that the simulator is 
to allow beyond which simulation 
is to be termlnated. 
Within the system~ the 645 loader 
initializes the C(CYCLS) with a 
value which represents 1000's of 
memory requests. Entry to the 
simulator results in this value 
being converted to a 36-blt 
integer specifiying 2**35 mi~us 
the maximum number of references . 

Each simulated 645 memory 
reference causes the C(CYCLS) to 
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Symbol~ 
Definition~ 
Usage !I 

b. Other 

be incremented by one. When the 
C(CYCLS) reaches a value of 
2**35, simulation ceases. 

Note.§~ 
1) For normal instruction 

sequencing. ~ instructions 
are obtained per 645 memory 
request. Indirect and normal· 
ly operand words are single 
word requests. Execute double.~~ 
transfers and return may r·e ... 
sult in additional memory 
references depending upon 
the even or odd word memory 
location of the instruction 
and/or its conformant. 

2) During address translation 
memory references required 
for retrieving descriptor~ 
and page table words do not 
affect the C(CYCLS). 

DBR 
The Descriptor Base Register 
The C(DBR) 0-28 is Interpreted 
as the Descriptor Base Register. 
This information specifies the 
absolute 645 location of the 
origin of the descriptor segment 
or the descriptor segment's page 
table. This parameter must be 
supplied if simulation is in1ti· 
ated with C(ABSM) •0. or if 
any address translatio~ is 
required (e.g., bit 29) before 
this register can be initialized 
through simulation. 

The following are symdef's relevant to 
simulation but for which initialization is not 
a prerequisite. -

Whenever any of the locations are not preset 
by an initialization procedure,r;; zero values 
are assumed. 

Symbol~ A 
Definition~ The left ha1f of the 72·bit AO 

ar 1 thmet ic register. 
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Synlbol ~ 
Definitlone 

Synt>o 1 ~ 
Definftlont 

Symbol • 
Definition~ 
Usagez 

Syrtbo l ~ 
Definition~ 

Symbol~ 
Definition~ 
Usage~ 

Symbol; 
Definition~ 
Usage.~ 

Syot>o Y; 
Oeflntion:; 
usagei 

0 
The right h~1f of the 72-bit 
AQ arithmetic register. 

AQ 
The 72-blt AQ arithmetic 
register. 

ER 
The Exponent Register 
The C(ER) 0-7 is lnt~rpreted as 
the Exponent Register. 

Xn n • 0( 1)7 
Index Register n. 

BRn n • 0(1)7 
Base Address Register n 
The C(BRn) 0·23 is interpreted 
as the corresponding base address 
register. .· 

IR 
. The Indicator Register 
Content of bit positions 18 .. 29 
Is interpreted as the indicator 
Register. 

The actual value of the absolute 
addressing indicator is reflected 
by the C(ABSM). The bit position 
corresponding to the absolute 
addressing indicator may not 
always reflect the C(ABSM) due to 
requir~nts of the simulator. 
However# this wf11 not be 
reflected in any 645 simulation. 
Instructions which store the 
indicators have the indicator set 
properiy. 

TR 
The Time Register 
The C(TR) represent a simulated 
timer register. This location is 
utilized as follows. Whenever 
the LOT instruction is encounter­
edp the 24-bit argument is 
subtracted from 2**23 with the 
result replacing the C(TR) o~23 
and zeros replacing C(TR) 24-35., 
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Symbol; 
Definition~ 
Usage~ 

When the Instruction STT is 
encountered. the C(TR) is 
subtracted from 2**35~ and th~ 
mo$t significant 24 bits con-

. sldered as the timer value,. 

Each slmu1ated 645 memory refe~-­
enee causes the C(TR) to-be 
incremented by one~ When the 
C(TR) has exceeded a value of 
2**35 .. 1, and if the current 
instruction is not executing 
under Procedure Master. a timer 
runout fau 1 t 'wi 11 occur,, 

~ote.s: 
1) For normal instruction 

sequencing. two instructions 
are obtained per 645 mecr.ory 
request. Indirect 3nd 
nonma11y operand words are 
single word requests . 

. Execute double"' transferse 
and return may result in 
additional memory references 
depending upon the even or. 
odd memory loeat I on of the 
instruction and/or its 
eonfortr.ants. 

2) During address translation 
memory references requ 1 r·ed 
for retrieving descriptor 
segment words and page tab1e 
words do not cause C{TR) to 
be Incremented .. 

MSM 
Current Procedure Mode. 
If the content of this location 
is z~. the current instruction 
is executing as Procedure Slave 
or Procedure Exeeute Only. If 
the content of this location is 
~~ ·the current instruction 
ls executing as Procedure Master. 

~: V.'hen exeeut !ng in the ~ 
absolute addressing mode# proce• 
dure is assumed master and 
therefore. the C(MSM) will be 
non .... zero .. 
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Symbol g 

Defin!tiong 
U:sage; 

Symbol:: 
Definition: 
Usageg 

Symbol g 

Defln!tion: 

Symbol g 

Def!n!tiont 

Usageg 

Symbol i 
Definition: 

Usage: 

Symbol: 
Definition: 
Usage= 

cu 
Control Unit Statu~ 
Whenever-~ f~ult condition is 
detected., the control unit: st:Atus ~ 
is interrogated and set into 
C(CU) through C(CU+S) in 
anticipation of an SCU instruc­
tion9 ~~en an SCU instruction 
~~ encountered~ this infonmation 
is moved to the ~rea spec-ified 
by the effective address of the 
SCU~ 

IEVEN, 1000 
Instruction Register 
Instruction fetches are norm~11y 
double precision reads~ The 
C(lEVEN) and C(lODD) contain the 
•ctive instruction Pair. 

IEIO 
This symbol is equivalent to 
lEVEN-. 

MCiMR 
Memory Controller Interrupt Mask 
Registers~ 
MClMR is a vector of eight words. 
the contents of 0·31 of each 
representing a memory controlo 
ler's interrupt mask register" 
MCIMR corresponds to contro.ller 
o. MCIMR + 1 to eontro11er 1, etc~ 

MCAMR 
Memeory Controller Access Mask 
Registero . 
MCAMR is a vector of eight words» 
the contents of 0·7 of each 
representing a memory eontro11er 3 s 
access mask registero MCAMR 
corresponds to controller 0, 
MCAMR + 1 to controller 1" etc" 

MClC 
Memory Controller Interrupt Calls 
MCIC is a vector of eight words, 
the contents of 0·31 of each 
repre•entlng a memory controller's 
interrupt cells~ MC!C corresponds 
to contro~1er 0~ MCIC + 1 to 
eontrol1er 18 etc~ 
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1 0 ~;ener~l 
This rout!ne 1~ the terminal 1nterfaee for 
~imulation within the sy5temG 

Entry !s either from the si~~iator or the 645 
loader.. Entry i~ made from the loader only when 
simulation is to be avoided ~nd results In an 
error message being produ~ed on the error fi1e., and 
~core image deposited on the core dump file~ ~fter 
~lch the activity is term!nate<L Entry fr~ the 
$lmu1ator 1 :t . .accompt !shed when the simulator detect$ 
a dl$a§trous error condition or termln~tfon of 
simulation ~~ encountered,. The particular entry 
condition re~u1ts in a relevant message being 
produced on the error fl1e and ,a core dump onto the 
dump file. after which the slmul3tor actlvlty ~~ 
terminated. 

An option l$ provided whereby an octal eore dump 
of the 645 memory area may be produced on the 
~tandard GECOS out~Jt eot\ector ~ SYSOUTQ Prior 
to terminating the activity# the GECOS switch word 
for th-is ac-tivity ls examined. if bit po$ltion 6 
has been set to oneo ,the octal dump Is produced~ 
The switch \IIfOrd may be set either by using the 
escape option and e~eeuting a MME GESETS or by 
p1aelng an ONl option on the $EXECUTE control card 
for the simulation activity, . 

2~ Description 

.aD Entry 
The following symdef's represent the e~try 
points to 64SOMP~ 

Symbol g 

Oef!nitlon: 

Usage~ 

fiNISH 
Terminate location for the 
~lmu 1ator o 

_Whenever the simulator detects 
~fi error eondltlon9 or when 645 
object code requests terminatlono 
~ontrol is transferred to this 
location using the $tandard 
625/635 c~11u Thi~ tr~n$fer 
results in an appropriate mes§age 
written on the error file 63 ER 88 

~nd the 645 registers~ core 
memory written on the dump file 
a»cR~e~ Afte~r thi§ has. been 
~(Ccomp11shed,; ~ltlf14J1at ion term· 
!nate~ via~ MME GEFlNl~ 
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Sydlol: 
Definition: 

usage~ 

The calling sequence assumed is 

CALL FINISH(ARG1~ARG2) 

where 

ARG1 -specifies the location of 
a BCD message which is to 

be written to the error 
file, and 

ARG2 -specifies the number of 
6-bit BCD characters in 
the message. 

SUICIO 
Terminate location for the 645 
loader. 
Whenever the 645 loadeY deter­
mines that simulation is not 
possible. or undesirable, cony 
tro1 is transferred to this 
location. The transfer results 
in a terminal message being 
written to the error file" 11ER". 
and the 645 core lmage 11 together 
with the contents of the 645's 
registers, written to the dump 
file, .. CR... After this has been 
accomplished. simulation term­
inates via a MME GEFINI. 

b~ Format of the Dump File 
The dump file produced at termination of the 
simulation process contains the following 
infonmation in the order listed below. 

Nunber of words preceding the core Image 
. A - Register . 
• Q - Register 

Exponent Register 
Indicator Register 
Timer Re~ is ter 
lnstruct1on Counter 
Index Regis~er 0 
Index Register 1 
Index Register 2 
Index Register 3 
Index Register 4 
Index Register 5 
Index Register 6 
Index Register 7 
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. Descriptor Base Register 
Procedure Base Register 
Base Address Register 0 
Base Address Register 1 

. Base Address Register 2 
Base Address Register 3 

• Base Address Register 4 
Base Address Register 5 

. Base Address Register 6 
Base Address Register 7 

. NtJid)er of. words assigned to the 
simulated 645 metROry 

• 6251635 address of the zeroth (bits o--17) 
and top (bits 19-35) most addressable 
locations of the simulated 645 memory 

• Control Unit Status Word 0 
~ C6ntro1 Unit Status Word 1 
• Control Unit Status Word 2 
. Control Unit Status Word 3 
• Control Unit Status Word 4 
. Control Unit Status Word 5 

Memory Controller 0 Interrupt Mask Register 
. Memory Controller 1 Interrupt Mask Register 
• Memory Controller 2 Interrupt Mask Register 
• MeMory Controller 3 Interrupt Mask Register 
• Memory Controller 4 Interrupt Mask Register 
• Memory Controller 5 Interrupt Mask Register 
• Memory-Controller 6 Interrupt Mask Register 
• Memory Controller 7 Interrupt Mask Register 
• MeMory Controller 0 Access Mask Register 
• MeMory Controller 1 Access Mask Register 
• Memory Controller 2 Access Mask Register 

. • Memory Controller 3 Access Mask Register 
• Memory Controller 4 Access Mask Register 

Memory Controller 5 Access Mask Register 
• Memory Controller 6 Access Mask Register 
• Memory Controller 7 Access MaSk Register 
. Memory Controller 0 Interrupt Cells 
• Memory Controller 1 Interrupt Cells 
. Memory Controller 2 Interrupt Cells 
• Memory Controller 3 Interrupt Cells 
• Memory Controller 4 Interrupt Cells 
. Memory Controller 5 Interrupt Cells 
• Memory Controller 6 Interrupt Cells 

Memory Controller 7 Interrupt Cells 
• 6115 Core IMage* 

* The core image contains only that contiguous port ion of 
memory wh ieh contains non-zero in format ion. Mellory 
locations from the last addressable on down which contain 
zeros are not written to the core dump flle. 
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1 ,, Gener•1 
This routine cont•!ns the ~ssumed contents of the 
fault vector whe~ a fault vector Is not supplied 
by the BJ&er., 

2 <· Oeser lpt ion 
During its ln!~iaUz.ation tasks~ the 645 loader 
moves this routine to the simulated fault vector 
orlg!n before any user requested insertions are 
~•de. Each location of this Initial vector 
contains the following lnstruc:.tlon., 

ESCAPE ... , 

This instruction when encountered under simul•tlon 
results in 1nwediate termination of the slmul~ition 
process. 

E~ ~rv Cont~njtlon~(M&TB.Lll 

1o GenertJ.1 
This is a table which defines the interlacing of 
memory addresses across memory controllers~ 

2" Oeseription . 
The origin of th15 32 word table Is defined by the 
symdef_ MCIBLto The table ls consulted when 
simulating a SMlC. RMCM. or SMCM command to detenmi~e 
which memory controller the instruction ls 
addresslr;g. Eight memory controllers may be ataiumed. 
The address of a memory controller !s detenmined by 
concatenating bits 0·2 and 15·16 of the effective 
address of the command and using the· re•ult as an 
off·~et pointer Into thls t4lb1e., The content of 
0·17 of the table location Is 'Interpreted as the 
controller number to 'Vbich the command Is addressedo 

The table inlt1a11y supplied In the simulator 
package assumes that a11 addresses are assigned to 
memory controller Oo 

~~ARC 'Yee.t_Qt._(E%APE1 

1 ~ Genertal 
This is • vector ~ieh defines the. 625/635 escape 
code optionso · 



l'v\ULTICS SYSTEM-.. PROGRAMMERS~ MANUAl SECTION BE., 7" 08 PA:1E 16 

2" Description 
This rout lne contains ii· durr.my esc;ape coding \!ector 
end the symdef ~_._t. wh lch locates the vecto:r .-, 
it is $ ~equirement of the simulator that this 
routine be present when no user $upp1led escape 
coding exists" When esc•pe coding Is present., thi~ 
routine must be replaced with a vectorD and symdef 
Uoc•ting the vectorg ~$soclated with the supplied 
e sc:•r~ co<H r\g <· 

(~ ~ lril~-L..-~~El 

1" General 
This routine produces the !n$tructlon by !nstrYctlon 
panel dis,p1ay when the tracing option is invoked,. 

Entry i$ from the simulator Immediately preceding 
1n1t!•1 prep~ration of the address of an instruction 
\\fOrd. 

Oeser lpt ion 
;s.. Entry 

Symbol~ 
Definition~ 
Usage& 

.• ~ o., TR 
Entry location for panel di~p1~y 
Each entry result§ in ~n oct.a1 
display of the'61t5 register <itS 
they appear at the tl~ of the 
entryu The data is written to 
the stand~rd GECOS output co1-
1eetor~SYSOUT. using the GEFRC 
routine~GPRNT. 

A maximum of 1000 displays 1~ 
allowed during any given slmu1aQ 
tion run6 , 

In addition to the nonmal outputo 
the control unit status Is ~lso 
displayed whenever the instruction 
being executed ha' been obtained 
from.the fault veetor~ 

b~ Format of the dl5p1~y 

~ach panel d!sphliy contains the following 
infonnatlonc 

A ,. Regi~ter 
0 "" Register 
Exponent Register 
JndlcMtor Register 
Timer Register* 
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Instruction Counter 
~ Inde~ Regi$ter D 
,. Index Register 1 

Index Register 2 
" INdex Register 3 
~ Index Register 4 

.Index Register 5 
~ Index Register 6 

Index Register 1 
'n Descriptor Base Register 
o Procedure Base Register 
~ Base Address Register 0 
~ B~se Address Register 1 
Q Base Address Register 2 
•. Base Addre.ss Register 3 

Base Address Register 4 
Q B•ie Address Register 5 

B•se Address Register 6 
B3se Address Register 1 

~ Control Unlt Status Word 0** 
Control Unit Status Word 1** 

c Control Unit Status WOrd 2** 
· Control Unl.t Status Word 3** 

., Control Unl t Status Word 4**. 
o Control Unit Status Word 5*~ 

Even active Instruction 
Odd active lnstruetlon 

~ CYCLS* 

* expressed in simulator format 
** only when executing from the fault vector 


