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ABSTRACT

For the design of microprocessor based systems in

an environment where the development systems are not aVai-

lable the development of simulators seems to be essential.

The present work deals with the development of 8085 micro-

processor simulator on IB~1-370/115 mainframe. A powerful

command set has been designed to communicate with the si-

mulator for debugging purpose. Detailed study of intel 8085

microprocessor instruction set and its architecture has

been carried out for its modelling on the mainframe.On the

otherhand study was also made to incorporate the micropro-

cessors 8-bit words with the full/half words of the main-

frame. Finally a simulation program has been developed and

tested from the simulation algrithm. of the microprocessor

model.
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CHAPTER- I

rlHRODUCTION

1-1. WHATIS SIMULATION

The llJord "Simulation" does mean different things to

different people according to the mode of requirements. Man

has been simulating since first his brain developed the po-

KIer to imagine.

According to EDICT "Simulation is the development

and use of models to aid in the evaluation of ideas and stuQ

dy. of the systems or si tuations. (5). McCooy defines"Simula-

tion is the act of representing some aspects of the real

world which may be easily manipulated "(5).

The philosophical basis for the design of a simula -

tion module is the concept of modeling a system approximate-

ly in proper method which represents the behaviour of the
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system very close to the real situation.

In generalised form simulation may be defined as the

technique of creating a model of experimental or practical

situation that may happen in a device or in a laboratory or

in a field.

The simulation may be classified in different catego-

ries. Since the purpose of the present work is the simula-

tion of a microprocessor system, therefore the digital comp-

uter-aided simulation is the main interest of this thesis.

1-2 OBJECTIVE OF THE PRESENT RESEARCH

In just one decade microprocessors have found thousa-

nds of appliCations in commerce~ndustry, transport,medicine,

education, defence, communications, food ~rocessing, agricul-

ture, entertainment and domestic life. No section of human

activity is untouched by the microprocessbr. But the effici-

ent utilization of this most modern and innovative technolo-

gy in the various fields requires a detail understanding of

the software features alongwith the hardware concept of the

microprocessor. For successful operation of a microprocessor

based system effective software development plays an impor-

tant role. In the development of software module, it is fr-

equently necessary to make numerous corrections and changes.

When designing a new microprocessor based system

even for a simple application, software development of the



system requires debugging aids for successful execution of

the programs. Usually microprocessor development system

CMOS) provides these facili ties on which progr.ams may be

written, translated and stored during development. It pro-

vides the means for editing and testing program module as

they are written even at a stage where the prototype hard-

ware is incomplete or totally absent( 8 ). It is therefore

possible for hardware development to proceed in parallE).I".:with

software development. Through application of this develop-

ment system one Can display or print the contents of the

registers, memory locations and debug the programs using

single stepping or break points. Without this system it is

almost impossible to findout the various compliCated types

of errors that occur during program development phase. This

development system is very much expensive and supplied by

the manufacturers at high cost.

As such attempts are made to have simulated programs

to model the microprocessor on an existing large computer

in order to approximately satisfy the requirements of the

software aspects of the microprocessor development system.

Usually different development systems are required to deve-

lop different microprocessor softwares where as the same

mainframe could be used for several microprocessor simula-

tion. Using the simulation progralll the process of software

testing and debugging Can be speeded up because of supe-

rior caPabilities of large computer in comparison to that
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of microprocessor, simulations Can also incorporate explicit

error messages, traPs for illegal conditions and diagnostics.

In order to achieve all the facilities discussed above, with-

out having the costly microprocessor development system it

has been decided to attempt at the Development of a simula-

tion module for a microprocessor system on the .existing main

frame.

1.3 EXPECTED RESULTS OF THE PRESENT WORK

As a result of the present research work a simulation

module is expected to be developed, the implementation of

which will provide some aids to develop the microprocessor

softwares on the mainframe. The following are some of the

most important aids for the above purpose.

i. Execution of microprocessor programs in

single stepping or upto certain predefined

address etc.

ii. Display or printout the contents of all the

registers, memory locations, stack pointer

and program counter etc. at every step or

only at predefined breakpoints or from a

certain address to any other addresses etc.

iii. Setting the program counter with a specified

address before starting execution of the

program or after one or more segments of .the
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CHAPTER - II

COMMUNICATION WITH SIMULATION PROGRAM

2.1 INTRODUCTION

This Chapter focuses on the formulation and descrip-

tion of the communicating tools' of the simulation program

which we call as 'command'. The commands have been design-

ed for loading, checking ,executing, displaying,transfering

and printing etc. of microprocessor program and to provide

various other facilities during itsdevelopment POase.

2.2 COMMANDS AND
THE! R FORMATS

The comman ds desi gned to communic ate lIlith the simul a-

tion program Can broadly be classified into two groups as

given below:
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a) The commands in the first grOup are utilized to

set certain parameters that will be used during

execution of microprocessor instructions. Thase

parameters are contained in the command table of

that specific command.

For example if we want to define the break-

points of a microprocessor program, the addresses

for the breakpoints must be stored before executi-

on. If more than one break point is to be defined

multiple addresses are to be stored. So the comm-

and tagle of the '8 REAKPOINTI command contains

the address parameters. The maximu~ size of comm-

and table depends on the maximum number of break-

points that we would allow. After execution of each

microprocessor instruction the previously defined

breakpoints are compared with the address of the

next instruction and if found equal, breakp;aint

condition is satisfied.

The command table configuration and type of

Parameters are dependent upon the command used.

The command parameters may be microprocessor add-

ress, ins tru ction co de an d data.

b) The commands forming the second group are instan-

taneously utilized during their execution to set

the microprocessor registers and memory contents.



The command formats are shown in Table 2-1. The follo-

wing syntax are followed for writing the commands:

~) Words with capital letters indicate the command

itself.

ii) Items surrounded by "<
specified by the user.

>" are those to be

iii) Items enclosed in brackets ,,[ J" are optinal
and can be omitted. If these items are omitted

the simulation program will supply the defeult

Values or previously specified values wherever

necessary.

iv) Symbols other than those described above, e.g.

commas, hyphens, equal signs etc. must be entered

exactly at the positions as they are shown in the

table.

V) Optional items indicated by " •••••••• " can be

repeated as many Limes as desired within the ~oxi-

mum specified limit for-that command.

vi) When two or more items EPpear between two verti-

cal lines, this means that the desired function

must be specified by indicating one of the items

for input.



Table 2.1 Command format:

a) Commands to set the Parameters of the command table

1. *tiOPTIONS-1N=i ~~~~II~IOUT={LPRINT, CONSOL]

2. *tiIN-Zport address)ti [<'data-1)ti •••••• ti<.data-n~tiSS
where n is not greater than 23

3. *tiSTOPti ATti B REAKPOINTS-{< ad dr. -1)~ •••••• .M<addr. -n >}ti$ S$$

where n is not greater th~n 11.

4. *tiPRINTtiATt!t3REAKPOINTS-{<addr.-1),iI' ••••• .M(addr-n)} tissU

where n is not greater than 11.

5. *Jz!DUMPJz!FROMJz!ADDR-(start-addr.) l'!TOJz!<end-addr.) Jz!ATIi

{< addr. -1)ti ••• 1i<ad dr. -n >} ti$$$$
where n is not greater than 9.

6. *\i EIHE RtiTO-<addr-1) IiAlii <addr-2>[< data-~ il'•••
•••• •~<data-n)} b$$

where n should not exceed microprocessor memory size.

7. *liPRINlIiSINGLEliSTEPPING~

B. *IiPRINTIiSINGLEtiSTEPtiFROM~address-1>tiTILLIi<addrBss-2>
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(Table 2.1 cont.)

9. *~MAX~INSTRUCTIONS-<mBx.instruction number)

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

b. Commands to set microprocessor registers and memory.

11. *~ENTER!iFROM-<address) tI{ (data-1)!i •••• !i(data-n)} tiS $
where n should not exceed microprocessor memory size

12. *!iSET!iPC-(address>

13. *liSET!iREGISTER-{A=<~ata)I~1 B~<data)I~1 C=<9ata>I~1

D=<dat~ \~IE=<data) I~IHI<data) I~L =<data>}
14. *~PDU~1P-<address-1) !iTo!i <address-2)

15. *tiEXEC$
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vii) If one or more items enclosed in bracesll{ }'"

at least one of the items must be specified.

viii) A bl~nk space is indicated by the symbol" l6' ".

2.3 DESCRIPTION OF THE COMMANDS

The first column of all the commands contain an

asterisk(*) symbol.A hyphen(-) is used in the command to

separate the command parameters and doller(S) is used to

end the commend. The addresses mentioned in the command

format consist of 2 bytes indicating the microprocessor

memory address. The data and the port address consist of

1 by~ .• The detail description of the design and functions

of the commands are discussed in the subsequent paragraphs.

2.3.1 INPUT (OUTPUT SH1UL AnON COMMAND

The 8085 microprocessor uses I/O mapped I/O method

to transfer data between microprocessor and the external

world. These operations are performed by using two-byte

instruction known as IN and DUT. These I/O operations may

be simulated through using secondary storage(diskette,disk,

tape etc.), console. console key board and line printer

etc. without changing any hardware configuration of exist-

ing IBM mainframe. In the simulation module the provision

of I/O operations are provided by using diskette (DSKT) and

and Console key board(KBRD) as input medium and line prin-
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ter( LPRINT) and console(CONSOL) as output medium. The OPTION

command is introduced for selecting of input and output media

for data transfer between microprocessor and I/O ports.

As this command is related to I/O operations, so it

may be omitted if the program does not involve any input-

output data transfer. The format of the command that repre-

sents the input/output simulation is given below:

Command format:

2.3.2 INPUT- DATA TRANSFER COMMAND

Tbe input to the microprocessor accumulator from an

I/O port is accomplished by executing the 2-byte IN ins-

truction. The second byte of the instruction is the port

address from where the data are to be transferred. In the

previous sub-section(Z.3.1), the diskette and console have

been selected as input media(ports) for the simulation mo-

dule. The IN command is introduced in orde~ to transfer

the data from a specified port through diskette to the

microprocessor accumulator whenever an IN instruction is

executed for that port. Data through console kyboard may be

directly obtained by displaying the appropriate message
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(shown in appendix-A) upon the console at the instant of

execution of the instruction. The IN command must be used

in conjunction with OPTION command if diskette is used for

simulating the input ports. The first Parameter in this

command is the 1-byte port address and the others are the

port data. each of which will be serially loaded to the

accumulator during execution of each microprocessor IN

instruction.

This command for a Particular job may be more than

one and its number depends on the number of port addresses

used in the program. Therefore the number of IN command

should be equal to number of input port address". Ihe simu-

lation program allows maximum of 16 ports for a particu-

lar job and port address should be in between OO(Hex) and

FF(Hex). The maximum number of data in each port should

not exceed 23. This number comes from the capacity of an

eighty column record containing the command and port data.

The command must be ended with two consequtive dollar ($)

sign. The command format is given below:

Command format:

~~IN-(Port address)~{<data-1),iI••••••••• ,II<data-n)J;
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2.3.3 BREAKPOINTSETTING FOR PROGRAMSEGf-lENTSHlULATION

To help in the debugging and diagnosis of programs for

the microprocessor it is convenient to have the whole progran

in the form of several segments specially when dealing wi th

complex programs. The confirmation of one segment will lead

to debug the next one. This switching function from one pro-

gram segment to another can be achieved through using break-

pain ts.

The command "STOP AT BREAKPOINTS" allows the user to

execute the section of a program until one of the breakpoint

conditions is meet. The execution of the program is then stop-

ped and the control may be transferred to execute the next

command statement.

The command "P RrNT AT BREAKPOINTS" serves for obser-

ving the status of the microprocessor registers correspon-

ding to the breakpoint addresses. I t allows the user to ob-

tain a printout if anyone of the breakpoints is found.

This printout may be to show the contents of general purpose

registers, accumulator, program counter, stack pointer,diff-

erent flag bits, instruction code etc.

Typical breakpoint conditions are program counter ad-

dress or microprocessor data references. Each address para-

meter consists of two bytes followed by a blank sPace. The

maximum number of breakpoints allowed in each command should

not exceed 11. This number comes from the caPacity of an



2- " )

en 80 column record containing the command and its Parameters

The command statement should be ended with four consequtive

doll ar symbol.

The commands using the breakpoints are as follows:

Command format:

*WSToPWATW8REAKPoINTS-{<addr. -1)W •••• W<addr-n>} WSSSS .

*WPRINTWATWSREAKPoI NTS-{<addr. -1) W •••• p< <addr-n)} WS.$S$

Where n is not greater than 11

2.3.4 MEMORYDUMP

In iome cases we need to dump the memory for locating

the errors. The following two commands have been introduced

to obtain the microprocessor memory dump for effective debu-

gging of programs.

Command format:

FRof1 ADDR-(start-addr.) TO <end-addr.) AT 1 H"~
. t<add. -1) P ...• Wteddr. -n)j~'-';"v

*~PDUI"P-<address-1) ~ Tolt <address-2)

The first command allows the user to get a storage

dump from the start ~ddress to end-address when anyone of

the dump address is found. Each address consisting of 2

bytes is separated from the next one by a blank Space. This

command is also ended wi th four consequtive dollar symbol.

A tabl e 0 f dump address is fo rmed on execution of this

command. Considering the SPace provided by an 80 column
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record containing the command and its parameters, the maxi-

mum allowable

may be upto 9.

number of dump addresses in each command

The execution of the second command(shown above)

produces a memory dump, the size which is specified in the

command parameters.

2.3.5 PROGRAMLOADING

The following commands are designed to load the

microprocessor program and the associated data to the

mainframe memory.

Command format

*I!ENTERI!TO-<addr-l) I!ATI!<addr-2)[<data-l) \i••• Ii<data-n >} b$$
*I!ENTERI!FROM-<address) I!t <data-l) Ii ... Ii<data-n) }Ii$$
where n should not exceed microprocessor memory size.

Through execution of first command, the instruction

codes and data are transferred to the command table. During

the execution of microprocessor program, if the program

counter attains the address-2 all the codes will be tra-

nsferred from command table to the microprocessor desig-

nated mainframe memory starting at the address-l.

The execution of the second command transfers the

program and data directly to the microprocessor designa-

ted mainframe memory starting at the address specified
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in the command Parameters.

In both commands, data consisting of 1 byte may be

either instruction code or data. The maximum number of

data allowed in the command should not exceeds micropro-

cessor memory size. The codes and data must be ended

with two consequtive dollar sign.

2.3.6 SINGLE STEP PRINTING

During program development phase, the user may requ-

ire to examine the contents of the registers and memory lo-

cations, program counter, stack pointer and different flag

bi ts etc. in every execution step of the instruction. Single

step printing can provide these facilities. The following

commands have the capability to provide the single-stepping

facili ties.

The first command allows the user to execute the

program one instruction at a time and to give a printout

for that when program counter attains address-1 and it will

continue until address-2 is reached. Whereas the second

command provides the single step printing as long as the

program execution continues.

Command format:

*~P RINTlisIN GLq,(STEPIiFROM-(address-1)!iTILL!i<address-2)

*!iPRINT!iSINGLE!iSTEPPING$



2.3.7 EXIT fROM ENDLESS LOOP

In many Cases the programer uses instruction-loop for

repeatation of a Particular set of cal"culations. Normally

the loop is terminated after the range has been executed

which may consist of one or any number of statements.But

unfortunately if the control finds no condition to exit from

the loop then the repeatation of cycles will be continued

and never ends until it is intervened. The following command

is designed to exit from such an endless loop.

Command ..format:

*~MAX~INSTRUCTIoNS-<max.instruction number)

.The maximum number of instructions is mentioned by

the programmer that is roughly estimated.

A counter is maintained to count the execution steps

and at the end of each step its contents is compared with

the maximum number, the equality stops the execution of si-

mulation program with an appropriate error message.

2.3.B SETTING Of PROGRAM COUNTER

When the system is reset by enabling the RESET line

of the 8085 microprocessor the program counter is eutomati-

cally forced to set with the initial address OOOOH. But occ-

asionally a segment of the program starting from any other



address may be required to be simulated.

The first command sets the program counter during the

simulation process with address-1 when address-2 will be
.

the content of the program counter. This ecommand facilitate

to make the program jump externally from one address to ano-

ther predefined address.

The second command sets the program counter value to

the specified address immediately when the command is encoun-

tered i.e. before the simulation starts. The commands are as

follows:

Command format:

*~SET~AT-<addr.1>~WITH~<addr.-2>

*~SET~PC-<address)

2.3.9 SETTING OF REGISTER CONTENTS

If user wants to set the registers with initial values

he Can do so by using the following command. In the simulati-

on program the defaul t value of all the registers have been

set to zero. The general purpose registers B,C,D,E,H,L, and

the accumulator (A) are included in the command. The register

Parameters are separated from one another by a blank space.

Any number of registers may be set with initial values.
Command format:
*l!l'SET~REGISTER- {A=<data >1, IB= <data) I ,I C <data) I ,I
D=(data) I~IE=<data) I~IHF<data~~1 L =(data)}



2.3.10 START AND END OF SIMULATION

After setting the initial conditions the microproce-

ssor program execution may be initiated by using the

Command format:

*liEXECt.

command. The execution starts from the memory address pointed
by the contents of the simulated program counter and conti-
nues until breakpoint address is encountered. The control
may then be directed to execute the next command set.

C~mmand set consists of a number of commands ending

with "EXEC".

The e:Jecution of the simulation programe is ended
and the program control is returned to the mainframe super-
visor only when the following command is given

I *~END$
2.4

I
EXAMPL E OF CO~mAND SET

1. * SET PC-20C2
2. * STOP AT BREAKPOINTS-20FF
3. * PRINT SINGLE STEPPING$
4. * EXECS

Command set-1



5. * SET REGISTER-A=2D,8=54

6. * PDUMP-20C2 TO 20FF Command set-2

7. * ENDS

Command-1 : Set the program counter to 20C2.

Command-2 : Store the breakpoint 20ff in its command table

Command-3 : flag byte is set to indicate single step prin-

ting at the end of each instruction.

Command-4 : Starts the execution of microprocessor instru-

ction

Command-5 : Set the accumulator to 20 and register 8 to 54.

Command-6 : Dump the memory from the location 20C2 to 20ff.

Command-7 : Stops simulation.



CHAPTER - III

MICROPROCESSOR MODEL ON MAINFRAME

3.1 ANALYSIS OF THE PROBLEM AND
PRO GRAMM IN G LAN GUAGE SELECT! ON

The analy;is of the problem is based on the capabi-

lities of the mainframe and the requirements of the micro-

processor to meet up all the necessi ties of simulation fu-

nction.

In recent years there has been exceptional reliBnce

on the caPabilities of large-scale, high speed IBM Compu-

ter system. These systems have rapidly developed to the

point where their speed, storage caPacity and logical power

Can provide us a large extent of facilities of memory and

regi s terse
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In order for modeling of Intel BOB5 microprocessor

on the IBM-370-115, the mainframe requires to have all the

BOB5 architectures, such as control units, ALU, Memory,

registers, flag bits etc. in the same manner as the micr-

oprocessor have. But the mainframe is not supposed to have

all the hardware supports of the BOB5 microprocessor beca-

use it is designed to function in its own methodology. For

example IBM mainframe uses the registers, each one has

the minimum length of 4 bytes ( a Full Word) , al though

half operation is possible, whereas the BOB5 microproce-

ssor has the register length of one byte.

Even more the important is the fact that though the

Intel BOB5 microprocessor is a byte oriented machine it

includes some instructions that require bit manipulations

such as STC, RAL, RAR, RLC, RRC and logical operation

AND, OR and Exclusive-DR(all these instructions have been

shown in Appendix - A). The solution of these problems

are discussed in details in the subsequent sections of

this Chapter.

As regarding the selection of the programming lan-

guage for simulation purpose in light of the above prob-

lems it seems to be very difficult or almost impossible to

solve these by using the available high level languages.

But Assembly offer most suitable advantages for the simu-

lation work. Because it is the symbolic representation of

~achine language and all kinds of manipulations are poss-
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ibls with the help of this language. As such considering all

these aspects, IB~1 Assembly has been selected as the progra-

mming language for the development of simulation module of

the Iniel B085 microprocessor system.

3.2 THE MICROPROCESSOR ARCHITECTURE AND
ITS IMAGE ON THE MAINFRAME

Before going to the solution of the problem we should

focus in brief on the Intel 80B5 microprocessor architecture

on the modeling point of view. The Figure 3-1 shows the fun-

ctional block diagram of this microprocessor. The architect-

ure of the microprocessor can be divided into three

sections:

1. Register Section
2. Arithmetic and Logic Unit(ALU )

3. Con trol uni t.

3.2.1 REGISTER STRUCTURES AND THEIR II~AGES

main

The B085 mic rop roc esso r us es both 8-bi t and 16- bit

registers. It has eight addreseable 8-bit registers. Six of

these can be used as 8-bit registers or 16 bit register pa-

irs. In addition , the 8085 contains two more 16-bit regis-

ters. The 80B5's registers are as follows:

i) The accumulator(A) is an 8-bit register and has

its usual meaning. Most arithmetic and Logic op-

erations are performed using the accumulator. All



Figure 3. 1 8085 Microprocessor Functional Block Diagram
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I/O data transfers between the 8085 and the I/O

devices are performed via the accumulator. Also

there are a number of instructions that .move data

between accumulator and memory. The accumulator is

simulated on the mainframe by allocating 1 byte

of the mainframe momory and its location is add-

ressed by MFA( Microprocessor Accumulator on

Mainframa).

ii) The General purpose registers 8,C,D,E,H and L

are each 8-bit long and may be used as six 8-

bit or as three 16-bit registers depending on the

instruction being executed. Each of these 8-bit

registers Can be incremented Dr decremented by

a single instruction. There are a number of ins-

tructions which combine two of these 8-bit regis-

ters to form 16-bit register Pairs as follows:

A and PSI,'

8 and C

0 and E

H and L

high-order low-order
byte byte

The 16-bit register Pair obtained by combining

the accumulator and the program status <!lord

(PSW) is used only for stack operations. Ari-
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thmetic operations use Band C. or D and E or

Hand L as 16-bi t data registers.

The HL register pair(called a data poin-

ter by Intel 6065) can be used for address

pointing; This is the implied or register

indirect addressing mode. There are a number

of instructions, such as Mov reg,M and Mov M,

reg, which move data between any register and

memory location addressed by HL. A few instru-

ctions use the BC and DE register Pairs as ad-

dress pointe rs but normally they are used as

general purpose data registers.

The simulations of the general purpose

registers may be accomplished in the same ma-

nner as that of accumulator by allocating 1

byte of mainframe memory for each of this

6-bit registers. The simulated general purpo-

se registers desi gnoa ted as follows:

Microprocessor Mainframe

B MFB

C ~lFC

D MFD

E ~lFE

H r., FH
L MFL



( ... \
1.J..l.l

fi ve

The Program Status Word (PSW) consists of

flags. These flags are used by condi-

tional jump, call and return from subroutine

instructions. The figure 3-2 represents these

five flags.
Sign
Zero
Auxiliary carry

Pari ty
Carry

Fig. 3-2 8085 flags.

The carry flag(CY) is set or reset by

arithmetic operations. Its status is then

may be tested by program instructions if

required. In subtraction the CY flag acts

as a "borrow"flag, indicating the minuend

is less than the subtrahend if the flag is

set.

The zero flag(Z) is set if the result

of certain instructions is zero. The zero

flag is cleaired if the result is not zero.

The sign flag (5) is set to the condition

of the most significant bit of the accumu-

lator following the execution of arthmetic
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or logical instructions. These instructions

use the MSB of data to represent the sign

of the number contained in the accumula-

tor. A set sign flag represents a negati-

ve number. Whereas a reset flag means a

posi tive number.

The auxiliary carry flag(AC) indica-

ting carryout of the bit 3 of the accumll-

lator. This flag is commonly used in BCD

(binary-coded-decimal) arithmetic.

The Parity flag(P) testsfor the number

of 1s in the accumulator. If the accumula-

tor holds an even number of 1s, it is

said that even Parity exists and the

Parity flag is set to 1. However, if the

accumulator holds an odd number of 1s

(called odd parity), the Parity flag on

the 8085 is reset to O.

Dealing with each flag bit in simu-

lating the PSW would require a number of

mainframe instructions, the using of

which are cumbersome and time consuming.

But only two instructions require PSW

register for:

i) Storing the flag bits on the
stack in one byte(PUSH PSW).
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ii) retreiving the PSW and set the flag

bits according to the contents of the

PSW (POP PSW).

All other instructions handle each of the flag

bits independently. Therefore, for ease of mani-

pulation, each flag bit of the PSW is represented

by 1 byte of mainframe memory. They are designated

as follows:

fhcroprocessor ~lainframe

CY MFCY

Z MFZ

S MFS

AC MFAC

P MFP

One byte of the mainframe memory is also

reserved to represent the PSW of the microproce-

ssor and designated as MFPSW.

iv) The Stack Pointer (SP) is 16 bits long. All sta-

ck operations with the 8085 use 16-bit register

Pairs. The stack pointer contains the address of

the last data byte written into ~he stack. It is

decremented by 2 each time 2 bytes of data are

wri tten or pushed onto the stack and is incremen-

ted by 2 each time 2 bytes of data are read from

or pulled off the stack, that is, the top of the
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stack has the lowest address in the stack

that grows downward. It occupies two bytes

on the mainframe memory(MFSP).

v) Programe CounterCPC): The program counter

Contains the address of the instruction or

operational(OP) Code. The program counter

usually points to the next instruction lo-

cation, that is, it normally contains the

oddress of the next instruction to be e::e-

cuted. On the mainframe memory the two bytes

are reserved for the program counter and

address as MFPC.

ARITHMETICLOGIC UNIT ANDITS IMAGE:

The ALU performs all the data manipulations,such

as arithmetic and logic operations, inside the microproce-

ssor. The size of ALU conforms to the word length of the

microprocessor. This means that en 8-bit microprocessor will

have a 8-bi t ALU. Typicall y, th e ALU perfo rms the folIo wing

func tions:

1) Binary addition and logic operations

2) Finding l' s complement of data

3) Shifting or rotating the contents of the

accumulator 1-bit to the left or right

through carry.
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The arithmetic and logic instructions of IBM-370/115

simulate the functions of the ALU of the BOB5 microprocessor.

3.2.3. CONTROL UNIT AND ITS IMAGE:

The main purpose of this microprocessor section is to

read and decode instructions from the program memory.In order

to execute an instruction, the control unit steps through

the appropriate blocks of the ALU based on the opcodes con-

tained in the instruction register. The opcodes define the

operations to be performed by the control unit in order to

execute an instruction. The control unit interprets the con-

tents of the instruction register and then responds to the

inst~ction by generating a sequence of enable signals.These

signals activate the.appropriate ALU logic block to perfoIlll

the required operation.

In general, the control section fetches and decodes

instruction from memory and generates all the necessary con-

trol signals for the registers and ALU in order to execute

them.
The instruction fetching and decoding functions of

the control unit Can be simulated by a control program on

the mainframe. The main functions of the control program are:

i) to fetch an instruction from the memory loca-

tion addressed by the simulated microprocessor

program counter (MFPC).
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ii) to decode the opcode and calculate the address

of the program section which will perform the

functions of the specified instruction.

iii) to update the MFPC with the next instruction

location of the mainframe.

iv) to execute the required instruction.

The development of the control program is discussed

in detail in the Chapter-4.

3.2.4 INTEL 8085 MEMORY AND ITS IMAGE:

Program steps(instructions) and data must be stored

in the memory and recalled at the appropriate time in order

for the computer to perform its function. Intel 8085 is 8-

bit microprocessor, that is, it uses 8-bit word. It has the

16-bi t address bus. This provides a maximum of 2
16

=65,3536

memory.
64 Kilo bytes of mainframe 'memory is reserved

to represent microprocessor memory. The starting address is

designated as r-IICRDr"EM.

3.3 SUMM ARY
The 8085 microprocessor image on the mainframe as

discussed above may be summarized in the following Figure r.3.
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\ PROG I
Simulation prog..ram

REGISTER ~1FA( a-bit) MFPS\1 (a-bit)
SECTION

MFa (a-bi t) MFc(a-bit)

MFH(a-bit) r~FL ( a -b i t)

11FH(a-bit) MFL (a-bi t)

FL AGS MFCY (a-bit)
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MFS (S-bit)
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• • • •••
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mi c ro P roc esso r
memory on mainframe.

Fig. 3-3 SOS5 Registers and memory picture on
mainframe.



CHAPTER -IV

DEVELOPMENT or SIMULATION PROGRAM

4.1 INTRODUCTION

•

The technique and procedure adopted in the development

of simulation program have been described in this chapter.

The simulation program may be grouped into the following four

primary sections:

1. Command processor

2. Control program

3. Debugger

4. Error handler

The combination of these program units represents the

simulation program of the Intel 80B5 microprocessor system

on IBM-370/115 mainframe. The transition of program control



among the different program units is presented in the state

diagram of figure 4.1.

Simulatio
entry

STOP

•fig. 4-1 State diagram showing the transition
among the program units of the simulator

The explanation of the above state diagram is summa-

rized below:
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In order to start the execution of simulation

module the program control is first received

by the command processor. The commands menti-

oned by the user in the command set are pro-

cessed in sequential order until an"EXEC".This

Command transfers the program control to the

control program where each of the microproce-

ssor instructions is processed. On receiving

the control from the command processor, the

control program starts fetching, decoding,

and executin~ the microprocessor instruction

and at the end of each instruction the con-

trol is directed to the Debugger. In the debu-

gger unit, the command Parameters stored in

the command tables are utilized accordingly.

After debugging is over the control is

transferred to the control program to process

the next instruction if no breakpoint condit-

ion is met. When the breakpoint condition is

encountered the program control is directed

to the command processor to process the next

command set. If it is an "END" command, the

execution of simulation program is stopped

and the control Passes over to the mainframe

supervisor.
If an error occurs in any of the program
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units, the control is directed to the error handler

to end the simulation program with an appropriate

error message for the user.

4.2 COMMAND PROCESSOR

The command processor program processes the commands

designed in the simulation program. This unit may be divided

into two sections as follows:

i. Command recognizer

ii. Command Validity checker &: executor

4.2.1 COMMAND RECOGNIZER

The command recognizer uses a special method for

.identification of. a cDffimand•. It first counts the number

of characters in a command until command separator(-) or co-

mmand terminator ($) is reached,which is used to point the

address of the command validity checker. The command address

taole (CMNADTAS) in the program consists of the addresses of

all the sections of the command validity checkers. The number

of command characters counted must remain in:b~tween 0 and 20

otherwise the control Passes over to the error handler.

The counting of command ch?racters does not authentica-

te the validity of the command. Therefore the validity of the

individual command is checked in the corresponding command

validity checker. An invalid command causes to branch to the

erro r han dler.
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4.2.2 COMMAND VAll DITV CHECKER &. EXECUTOR

It executes the valid =mmand identified by the command

recognizer. All these commands have been described in chapter-2.

The execution of commands 1 to 10 (table 2.1) sets the command

table with cthe corresponding command Parameters. The parame-

ters of the command table are utilized during the processing

of the debugger unit. On the otherhand the execution of the

rest of the commands immediately sets the registers and memo-

ry of the microprocessor.

At the end of each command execution, the program con-

trol jumps to the command recognizer. Except is the case of

the commands EXEC and END. The EXEC command transfers the

control to the control program for executing the microproce-

ssor instruction whereas. "END" stops the execution of

simulation program. The flowchart of the programs to execute

each of these commands are shown in Appendix-B from Fig.B-1

to B-16.

4.3 CONTROL PROGRAM

The control unit of the microprocessor is simulated

by the control program. The Control program fetches, deco-

des and executes a microprocessor instruction and also up-

dates the program coonter. The functions of the control pr-

ogram is summarized in the Fig. 4.3
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Instruction fetching

Updating the program counter

Instruction decoding
I ,; rI

I I
( I

,J_,, I

r- ~-., r-L...,
ADD INR I I I I J Mov

J I ,
I

, RST7r, 1'2 reg I I I I J I r1~
L_r--' L_,_ -l L_

1
_ -I

, I, t

Fig. 4.2 Control program showing its different
functions.

Upon receiving the control from the command proce-

ssor the control unit starts to fetch the microprocessor

instruction from the microprocessor designated mainframe

memory location addressed by the program counter (MFPC).

The instruction is fetched from the memory address, com-

puted by adding the contents of the program counter(MFPC)

to the address of the MICROMEM(starting address of the

microprocessor designated on the mainframe memory). The

program counter is updated through incrementing its cont-

ents before executing each microprocessor instruction.
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The instruction sets of the 8085 microprocessor are

given in the Appendix-C. The 8-bit machine language op-

code is in between OOH to FFH excluding 08H, 10H, 18H,

28H, 38H, CBH, DDH, EDH and FDH. We utilize the advanta-

ges of sequential order of the opcode. In order to perform

the decoding function, an instruction address table is

established using A-type address constant. This table

contains the address of the program segment of all the

instructions, each one is 4 bytes long in order to satisfy

full-ward (32- bit) boundary condition. We might think of

the table as consisting of a series of full-ward address-

es , the address of each of which is 4 higher than that of

its predecessor. The starting address of the table is de-

signated by ADNOP. The figure 4.4 represents an example

of such a table.

ADNOP Address of NOP (32-bit)
(NOP instruction executing

Address of LXIS (-32-bit)
LXIS . :

opcode
segment) 00

opco de
01

Address of RST7 (32-bit) opcode
(RST7 instruction executinn setment FF

Fig. 4r3 Address table of the instruction program segment.
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The decoding of an instruction is accomplished through

multiplying the opcode value by 4 and result is added to the

address of ADNOP(initial address of the above table) in order

to obtain the addresses of the program segment of the corres-

ponding instruction from the table. Having the address located

in the address table the control jumps to execute the corres-

ponding program segment;

The execution function of the control program is

simulated by executing a program segment. When an instruction

(program segment) is executed the control passes over to the

Debugger unit. The flow diagram of all the program segments

representing the execution of instructions of the B085 mic-

roprocessor are shown in the Appendix-B from figure B-18 to

B-88.

4.4 DEBUGGER

The name implies the function of the section. This

unit is intended to help the user in debugging and diagnosis

of the microprocessor program. It may be recalled that the

commands furnished in the table 2.1 are categorized in the

two groups. At this point we are concerned with the para-

meter values set by the command of the first group. Compa-

ring the MfPC contents with appropriate address Parameter

(flag) of the command used in the command set, the debbuger

may perform different functions. A Parameter value from a

command table is checked by the debugger only if a command
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was used to set any of the Parameter values by that command.

This is accomplished by checking a flag status for

each command, which is Bet if that command was executed.

The command table Parameters are actually utilized in this

program section where the debugger can provide the print-

out of the microprocessor register contents using single

stepping or breakpoints and memory dump. The loading,trans-

ferring, checking, executing and displaying etc. of program

can also be accomplished according to the commands mentioned

by the user. The figure B-17 (Appendix-B) shows a flowchart

representing the program section of the debugger unit. This

unit transfers the control to the control program if no bre-

akpoint condition is met. If breakpoint is found the control

passes over to the command processor to process the next co-

mmand set.

4.5 ERROR HANDLER
The error handler deals with the various sorts of

errors. As discussed earlier(section 4.1) if an error occ-

urs in any program unit the control jumps to error handler.

It is important to notice that the error handler stops the

simulation program and returns the control to the mainframe

supervisor- .According to the number of program units, the

program segments representing the error handler may be cla-

ssified into two categories as follows:
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i. Command processor error routine

ii. Control program error routine

The errors and the messages are shown in the simula-

tion program in Appendix-A.



CHAPTER - V
SIMULATION PROGRAM TEST RUN

The simulation function of the developed program has
has been tested by simulating an BOB5 microprocessor program

on the IBM-370/115 mainframe with different command sets.The
test problem has been designed so as to include all the poss-
ible instruction groups. The program of this problem controls
the hardware circuit connected to the ports of the micro~omp-
uter"depending on the data from input ports. The eXact defi-
nition of the problem is given below:

5.1 TEST PROBLEM
The LEDS connected to bit a of port 0 and port 1 de-

depend on the input conditions set by switches on bit 1 of
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port 0 and port 1, as shown in Figure 5.1. The I/O conditions

are as follows:

.
1. If the input to bit 1 of port 0 is HIGH and input

to bit 1 of port 1 in LOW,then the LED connected

to port 0 will be on and the LED connected to port

1 will be off.

2

0 +5V
I

2 1k

Po rt 00 3
4 t+5V 1k

6 R
2

7 +5V
0

1 1k
2

Po rt 01 3 1k J4
5

7

Fig. 5.1 Circuit'diagram of the test program.
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2. If the input to bit 1 of port 0 is LOWand that

of port 1 is HIGH, then the LED of port 0 will be

off and that of port 1 will be on.

3. If the bit 1 .inputs of both ports 0 and 1 are the

Same (either both HIGH or both LO\-/) then LEDS of

ports 0 and 1 will be on:

(a) Flowchart. the problem

(b) Convert the flowchart to an BOBS program and

execute it.

5.2 PROGRAMFLOWCHARTANDLISTING

A port when used for input operation .all the bits are

set .up as input. The same port when used for output ope-

ration all the bits are configured as output. The flow-

charts of the test program are shown in Fig. 5.2.

B _04~-

C -.~-

npu t H'

Fig. 5.2 Flowchart for test program

I
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5-5

C4

no

no Ou.tpu t 0116 to po rt 00
Output 0116to port 01

no Output 0116 to port 00
Output 0016to port 01

1
Output 0016to port 00 8output 0116 to port 0

Fig. 5.2 Cont.
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01 :;"0' " .-
The flowchart can be translated into an 8085
--

program, the listing of which is presented below:

~v:::C,2

~v: EI,0
~V: C,2
I\! e.
~J~I 2

~EGCK -RAR
JNC PR:Ct;

~RTC:O{ D=~ C
J!\!Z Rc2:i.-~

.., •• 'i "

.~ ••• .i. _

0:2;5:2,
e;;z!E,.Z'

e'J~lZI
e.!Z:2:Z1
,z,iZ,3iZ'
e.e:40

0"..25 :i\'C CAReT<

e.e.80
(l:?!StZ:;

- '2'100
0c c'2.

~,...-:~'-.
:_L'IL'~

eE~c2
DBf!l ~,

20i 1

2!Z~:Z:9D2e:D20
2i2.'Z.: !Z'.;.
2iZi?D iZD

2:Z:.17 .;.;-
2;[; 18 D;~1C2e.
2:2<:.3 lZi:::

202:0 ~5e:0
2ll-lli2 Q:Ee12
2e.:2'Lr DB'Z:;Z;

21£,.1D C2:L72:Z:
2:2.~2iZI78
2021 C5l,e.

?7-"."",,:"•..•_.j..'f..

:Z:141Zl .):\:Z ZE~=;.{.
;z ~o 5:2; ~jOV h ~::-
01£.0 !C.DI 0
:{.i 7:21 JZ ::::C?..!C:-{

0190
,;:~' ~:.

222:= ~Ji?~.
2tZ:= ~ .75

:Z;~:=:.2, c:'..r:-_

=.--;- -.-.,-;..'
_ .•. ..Jw ~''':':''''_ '2..-. ::' -~' -".-.- .

~'-

OUT =?
!':iVI ~, 1
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5.3 TEST RESULTS

The test results are obtained by sim~lating the 8085

program using Diskette as input port and line printer as out-

put port. The selection of commands and command sets are so

as to exhibit the necessary simulation results of the diffe-

rent conditions assigned in the test problem. Each of the

command sets are shown along with the corresponding output

results. Since the problem consists of three conditions, we

obtain three individual sets of output results each of which

is separately discussed as follows:

Case-1 Table 5.1 shows the output results when the input to

bit 1 of port 00 is HIGH(F2 HEX) and input to bit 1

of port 1 LOW(CO HEX) • The commands necessary to

load the program and data for the above conditions

and for the simulation purpose are shown in the co-

mmand set. The output results shew that the data tra-

nsferring from accumulator to the output port 0 is

01 (turning on the LED) and that of the output port 1

is OO(turning off the LED). This satisfies the output

conditions to be set for the given input conditions

and verifies the correctness of the program segment

to perform the function.

Case-2 The results of second Case are shown in the Table

5.2. The problem condition is just opposite to the

case-1. The data transferring from accumulator to the
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output ports show the desired results.

Case-3 Table 5.3 shows the output results when the input

to bit 1 of both port is either HIGH or LO\~.Ths

bit 1 of both ports should bs such as to turn on

ths LEDS connected to both ports.

The test results of Table 5.3 reveal the expected

outputs and proves that the program segment is error
fre.s.

Observing the input data of the two ports and the

t8st results of the above three cases we can conc-

lude that we have obtain8d the simulated output
which were exactly expected.

5.5 ERROR TESTS

Case-1 As we have discussed earlier(Chapter-4), error hand-

ler routings have been developed in the simulation

program to trap the illegal conditions. On detection

of an error in the program the error handler stops

the simulation program with appropriate error mess-

age for the user. To show the function of the error

handler an intentional error is introduced by punc-

hing (Or)H in place of(OD)H at memory location 200A

in the test program, which is indicated in the result

table (5.4). This error is traped by the error handler.
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5-12

Due to this error the instruction D2(Hex) at memory

location 2009H Causes to jump to the address 200F

where the one byte data (08)H is treated as opcode

to the simulation program. Since 8085 microprocessor

does not have any opcode like(08)H, so the error

handler of simulation program stopped simulation

showing the error message"invalid opcode".

This error can be detected with the help of

the informations provided in the error message,

where we get the memory address 200FH containing

the data(08)A as the location of error. If we

trace back from this address we Can surely find out

the exact location of error.

Case- 2 An error is intentionally introduced by punching

(39)H in place of (32)H at memory location 2024H

in the test program and the erroneous program is

simulated. The simulation results tabulated in

the table 5.5 shows the corresponding output. The

data of the input ports depict that the LEOS conn-

ected to bit 1 of both ports should be turned on

(01 HeX). But the simulation program turned off

(00 Hex) the LED connected to the port 0 and tur-

ned on (01 Hex) that of port 1, which are the

expected outputs of the simulation program because
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the instruction CA(Hex) at memory location 2023

Causes to branch to the address 2039 where these

outpvts are desired.

This proves the ability of the simu12tion

program to help in tracing the errors in the mic-

roprocessor program. On the otherhand the unexpec-

ted output for the microprocessor program makes

it necessary for the programmer to choose the aPP-

ropriate command sets from the simulation commands

for debugging purpose.

No w we Can det ect the erro rs in pro gram by

applying breakpoint condition at different points

to check the status of different microprocessor re-

gisters or taking the dump of microprocessor memory

to see the overall status of the program and data.

The results or the above two cases reveal the

fact that the errors which have been made in the

test program are exactly trapped by the simulation

pro gram.



CHAPTER - VI

.'
DISCUSSION AND CONCLUSION

In an environment where the prototype hardware isin-

complete or totally absent and the microprocessor develo-

pment system is also not available the simulation prog-

ram in conjunction with the Cross-Assembler proved to

be very useful tool for the software development of

microprocessor system. This also paves the way for mul-

ti ty.,e m1croprocessor instruction simulations.

During the development phase of simulation prog-

ram we have designed a number of commands which can be

used to communicate with the simulation module. These

commands are strong enough to help the programmer in

developing the microprocessor software. With the help

of the simulation program we Can display or print the
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contents of a register or memory location, execute programs,

and debug the programs using single-stepping or breakpoint.

All the 8085 microprocessor instructions have been

successfully simulated in such way, as if they are being

processed in the microprocessor itself except input/output

operation and interrupt control.

Input/output operation is very difficult to simulate.

However, testing of the program on the actual microproce-

ssor and input/output equipments is essential. In present

work an attempt has been made to simulate the I/O operati-

ons by using the auxiliary storage of the mainframe giving

a series of the expected input data for each of the input

ports. Among the available storage devices the diskette

and console keyboard are selected to simulate the input

ports and whereas the line printer and console display to

simulate output ports.

The interrupt required for reviving the microproce-

ssor from the wait state (using HLT instruction) has been

simulated using the console keyboard. The HLT instruction

causes the mainframe CPU in the wait state and display a

message for interrupting through the console keyboard.

Interrupting is simulated by ent~ring the vector address

through keyboard. This address is addressed in the MFPC

and starts the execution accordingly.

However, input/output system as well as interrupt
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control can be exactly simulated using in-circuit emulator

which provides one of the most sophisticated hardware deb-

ugging techniques.

The simulation program that we have developed works

on the existing batch ~r~cAssing mode. Though we have obt-

ained satisfactory results' of the simulation performance

through processing in balchmude but more efficient simula-

tion is possible if we develop the programs using interaC-

tive mode. It will effectively reduce the time required to

develop the microprocessor software.

Under interactive mode the breakpoint results can be

used for instanteneous corrections of the registers,memory

contente and an appropriate command set may be used for sub-

sequent simulation work. This gives a tremendous advantage

over the batchmode, where a series of trial command sets

are given independent of the previous result. Another im-

portant facility is the simulation of the hardware interr-

upts in the interactive mode by allocating individual key

for each of them. The interrupt key can be scanned at the

end of simulation of each microprocessor instruction. The

implementation of terminal facilities in SUET Computer

Centre could open the door way of further works using

interactive mode as the extension of the present work.

However, the present work provides a set of commands

which proved to be the powerful aids to develop the Intel
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BOB5 microprocBssor software. The important feature of the
present research is that the implementation of this simule-

•tion module will Partially replace an extensive costly mic-.roprocessor development system.



APPENDIX - A

SI~1ULATION PROGRAM



NoGEN
"lFA,MFSP" ICROI~EMDEVADDR=SYSRDR,EOFAODR=END.IOAREAI=INPUT.*ORKA=YES
WORKA=YESOEVAOD~=SYSLST.laAREA1=OuTPUT.CONTROL=YES
CON TROL=YESPR I NT

DIS KT

************************************************************************ ' *
* ** ~RJGRA~- I~TEL BOBS MICROPROCESSOR SYSTEM SIMULATION •
* O'l IB'1-370/1 IS MAINFRAME *
* ** ** ~REPARED BY-' MD.BASHIR UD~IN *
* ** SU~ ERV ISED BY-DR. SYED MAHBUBUR RAHMAN ** ASSISTANT P OFESSOR ** DE~A~TMENT OF COMPUTER ENGINEERING *
* SUET.DHAKA **=====================================================================** ABSTRACT ** ======== ** THIS IS A SIMULAITION PROGRAM OF INTEL B085 MICROPRO- *
• CESSoR SYSTEM. THE P~OGRAM IS DEVELOPED FOR LOADING. *
* CHECKING. TRANS ERRING.DISPLAYING. AND EXECUTING ETC. *
• OF MICRoPRDCESSOR PROGRAM ON IBM-370/115 MAINFRAME BY *
* EXECUTING SOME COMMANDS. THE PROGRAM IS PROVIDED WITH *
* ER~OR HANDLING CAPABILITIES. THROJGH APPLICATION OF *
* THIS P~JGRAM ONE CAN DISPLAY OR PRINT THE CONTENTS OF *
* ~EGISTERS.MEMORY LOCATION AND DEBUG THE MICROPROCESSOR ** PRJGRAM USING SINGLE STEPPING OR BREAKPOINTS. *
*=====================================================================*
* ** PRJGRAM oRGANIZATI N *
* ==================== ** THE SI~ULATION PROGRA'~ CONSISTS OF A MAIN ROUTINE 'MAIN' A'lD ** NI'lE SU3~OUTlNES. THE SUBROUTINE ARE CALLED THE'MAIN'WHENEVER*
* REJUIRED. THE PROGRAM IS ORGANIZED AS FOLLOWS. *
* II CO~~AND PROCESSOR ** A. COMMA'lD RECOGNI:ZER ** B. COM~ANO VALIDITY CHECKER&EXECUTOR *
* 21 CJN TROL PROG RA.'1 *
* 31 DEBUGGER *
* 4) ER~JR HANDLER **=====================================================================*
* ** ** XXXXXXXXXXXXXXXXXXXXXX *
* X COMMANJ RECOGNIZER X ** XXXXXXXXXXXXXXXXXXXXXX *
* ** ** THIS IS THE START I G SECTIO OF THE SIMULATION PROGRAM. THE *
* COM~ANDS ARE RECOGN IZED IN THIS SECll ON. THE PROCESSING OF A *
* CJMMAND IS STARTED THROUGH READI G A COMMAND CARD. THE PRELI~INARY** IDE'lTIFICATIO'l OF A COMMAND IS ACCOMPLISED BY COUNTING THE COMM- *
* A'lD CHA~ACTERS. A COMMAND ADDRESS TABLE IS EASTABLISED WHICH CONT-*
* AIN5 THE AODRESSES JF ALL tiE COMMAND VALIDITY CHECKER AND EXECU- *
* TJR. WE ~IGHT THI'lK OF THE TABLE AS CONSISTING OF A SERIES OF *
* FJL_-WORD ADDRESSES.THE ADDRESS OF EACH OF WHICH IS 4 HIGHER THAN *
* ITS PREDECESSOR. ON IDENT! F1CATION OF A COM~lAND THE CONTROL BRANC-** HES TJ THE CJMMAND AJDRESS TABLE TO OBRAIN THE ADDRESS OF THE *
* CoMMA'lD VALIDITY CHCKER AND EXECUTOR CF THAT COMMAND. *
* **=====================================================================*
MAIN START

PRINT
ENTRY
DTFCD
CD"loD
DTF~R
PRMOD



THIS COMMAND CHECKS FOR 1/0 SIMUL-
4TION. WHETHER INPJT OR OUTPUT OR
BOTH TO BE SIMULATED OR NDT. THE= LAG 'DSKT' IS SET 1F 1NPUT PORT IS
SIMUL4TED THROJG~ DISKETTE do 'KBRD'
IS SET IF INPJT IS SIMULATED THROUGH
CONSOLE KEYB04R~ THE FLAG 'PRNT' IS
SET IF OUTPUT PORT IS SIMULATED
ON LINE PRINTER 4ND 'CNSL' IF IT IS
SIMULATED UPON CONSOLE. THE END OF
PROCESSING OF COMMAND CAUSES TO BRA-
NCH TO 'NEXT' TO PROCESS THE NEXT
C OMM4ND,

COUNTER CONTENTS ARE MULTIPLIED BY 4
4ND ADDED TO STARTING ADDRESS OF
CUMMAND 4DDRESS T4BLE(CMNADTABI TO
O[]TAIN THE 4DDRESS OF VALIDITY CHEC-
KER 4NO EXECUTOR OF THAT COMM"ND.

CO~IM"ND CHARR~CTERS ARE COUNTED IN
RJ UNTIL COMMAND SEPERATOR(-I OR
COMMAND TERMIN4TOR($1 ENCOUNTERED.
lF COUNTER EXCEEDS MAX. COUNT. ERROR
~ANDLER IS TO BE PROCESSED.

R9.RI0.Rll,AN) R12 ARE USED AS BASE
REG ISTERS.

4 COMMAND CARD READ AND PRINTED FOR
CHECKING ITS CONTENTS, R2 LOADED
WITH COMMAND ADDRESS.

B:=:G(N

Oi>T A

B AL R 12, 0
USI'iG * 01 2
L ~ 10, IN XH
USI'iG I'iXH,10
LA Il.INXH+4092
USING INXH+4 92.11
_4 9,INXH+8184
USING I'iXH+8184.9
OPEN DISKT.~R1NT
GET DISKT.INWORK
'lVC OUTPUT: 1321 ,SP4CE
MVC OUTPUTI801.INWORK
CNTRL PRINT.SP.2
PUT PRINT
LA 2,INWORK+4
SR 3. J
eLlOC21.C'--
[]C '3,MBRCH
eLl O(2).C'$'
BC 8.~'BRCH
A. 3.::F'l'
C 3. ::F' 20 'BC 2.STOP~
A. 2.,=F' ,.
BC IS,NEXTB
LA 7,C'l'iAOT"'B
SR S.5_R 5.3
..., 1..•• =F.4'
4R 7.5• 7,0(71
BR 7*******************~**************************************************** ** ** XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX ** X COMM4ND V4LIDITY CHECKER&EXECJTOR X ** XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX *

* ** ** THE V4_1DITY JF 4 CDMM4ND IS FIRST CHECKED 4ND THERE4FTER THE ** THE VA_I) COM'l4ND IS EXECUTED IN ~ PROGRAM KNOWN AS ' COMM4ND ** Y4LIDITY CHECKER 4N EXECUTOR' T~E lNY4L1D COMMAND LEADS THE CONT- ** RO_ TO THE ERRJR H4NDLER. AT THE END OF PROCESSING OF EACH COMMAND ** THE CONTRJL JU'lPS TO THE COMMAND RECONIZER. EXECPT IS THE CASE OF ** THE COMMAND 'EXEC' 4ND 'END', THE 'EXEC' COMMAND C4USES TO BRANCH *
* TO CDNTROL PRDGRAM WHERE' ND' CUMM~ND STOPS SIMULATION. *
* **~~=~~=~::::;~~~======::==::::;::==::=::=====::=~=========::::=~==~==================*
O~TION C_C I'iWORK(IOI,=C'* OPTIONS-'

BC 7,STOPA
L4 8,INWORK+IO
CLC 0(J ,8 I,=C '1N= ,
[]C 8,J~TB
CLC O(4,tH,=C'JUT='
3C 7,STQPC
A. 8,::F'4"
CLC 16,81.=C'LPRINT'
BC 8.JPTA
CLC O(6,8I,=C'CONSOL'
BC 7.STJPC
'lYC QUTCNI4I,=C'CNSL'
B 'iEXT
'lYC OUTPT(4I,=C'PRNT'
A 8,=F'7'
CLC O(5,81.=C'CONSOL'

NEXHI

NEX T

M3R CH



REGISTER-'MICROPROCESSOR REGISTERS ARE SET BY
EXECUT ING THIS PROGRAM SEGMENT.X' CI'
IS SUBTRACTED FROM REGISTER SUCH AS
A.H.L ETC. RESJLT ADDED TO STARTING
ADDRESS (MFA) OF REGISTER TABLE TO
GET LOCATION OF IHAT REGISTER. GIVE"
REGISTER VALUE: CONVERTED FROM EBCDIC
TO BINARY AND MOVED TO CORRESPONDING
MICROPROCESSOR REGISTER. THIS IS RE-
CYLED UNTIL T;E GIVEN REGISTERS HAVE
BEE~ SET. FINALLY BRANCHES TO PROCE-
SS NEXT COMMAND.

INPUT DATA TRANSFER COMMAND IS EXEC-
UTED IN THIS PROGRAM SEGMENT. THE
CONTROL BRANC;ES TO A SUBROUTINE
'SUBIN' TO SET THE COMMAND TABLE
wITH DATA OF INPJT PORT WHEN INPuT
IS SIMULATED THROJGH DISKETTE.

EN) $'
=: NO OF S IMULAT ION.

IN WOR K ( 15' • =C • * SE T
7. ST:JPA
8.INWORK+15
4.::::F'7'
o\D,=F'O'
AO+3{11,=X'Cl'
7. 1.\ FA
O(4,fJt;=C'
;J,NEXT
<LT+311 I.D[ 8'
2.KLT
2. AD
2.KLT
7.KLT
8,=F' 2'
Tf>K [ 2 I • 0 I 8 I
T"K (2 I.TTAtl-X'C I'
PT L (3 I•TPK
TPKI21.PTL
T:>K ,X'FF'
2. STOPB
O(I.71.TPK
8, =F' 3'
4.SETR
'lEX T

7.NEXT
OUTCN(41.=C'CNSL'
NEXT
8.==F'3'o ( 4 • 8 I • =C • ) SK T •
8.:lP TC

(4.B),=C'KBRD'
7.STDPC
I'PT(41.=C' KORD'
O"TD
I NP T( 4 I • =C • D SK T •
9.=F'S'o ( 4 • 8 t • :::C' 0 UT= •
7.oPTE8.=F'4'
()( 6. B I • =C ' L PR I NT'
8.0PTFO[6.8J,=C'CONSOL'
7.SToPCOUTCN(4t.=C'CNSL'
NEXT
o ( 4 • 8' • =C •
7.SToPC
NEXTOUTPT{4).=C.PRNT'
8. =F' 7'
O(6.BI.=C'CONSOL'
7.NEXT
OUTC~'4J.=C'CNSL'
NEXT
IN WOR K ( S I • = C '* 11N-'
7. STOPA
13. SA VE
IS.=V(SUOINI
3.=AIINWORK I
14.15
NEXT
I" WORK ( 6 I •= C' *7.5 TOPA
01 SKT ,;>RINT

LA
BA_R
B
Cl...C
BC
CLUSE
EOJ
C..C
BC
LA
LI.\VC
I.\VC
LA
CLC
BCI.\VC
L
SST
A
A
,'I VC
TR
'lVC
"ACK
Cl... I
BC
MVC
A
OCT
B

BCI.\VC
B
A
CLC
OC
CLC
BC
1.\ VC
B
MVC
A
CLC
BC
A
CLC
BC
CLC
BCI.\VC
B
CLC
BC
B
.~VC
A
CLC
BCI.\VC
B
CLC
BC
_A

BE:ND

A)PORT

END
SET REG

SE:TR

U'T F

O~TB

O'TC
O~TD



pc- .
THE PROGRAM COUNTER (MFPC) [S SET BY
EXECUTING TH[S PROGRAM SEGMENT. THE
ADDRESS [S CONVERTED TO BINARY AND
MOVED TO 'MFPC' TO SET WITH G[VEN
ADDRESS.

ENTER TO-'
TO LOAD THE MICROPROCESSOR PROGRAM/
JATA [N THE COMMAND TABLE, ADDRESS
C ONVER TEO TO B [NARY AND 5 TORED IN

EXEC $'
SIMULAT[ON [S STARTED BY EXECUTING
'EXEC' COMMANJ. INSTRUCT[ON ADDRESS
[5 LOCATED BY ADDING PROGRA~ COUNTER
CONTENTS WITH STARTING ADORESS[MICR-
OMEMI OF M[CROPROCESSOR MEMORY ON
MA[NFRAME. OPCODE VALUE [S MULT["L[
EO BY '+ AND ADDED TO START[NG ADORE-
SS(ADNOP) OF INSTRJCT[ON ADDRESS
TABLE TO OBTAIN THE ADDRESS OF THE
PROGRAM SEGMENT OF THAT INSTRUCTION.
THE CONTROL JUMPS TO THE EVALUATED

ADDRESS TO S[MULATE THE INSTRUCT[ON.

PDU"!P-'TO OBTAIN MEMURY DUMP. ADDRESS ARE
cor~VERTED FROM EBCD [C TO BINARY AND
ADDED TO STARTING ADDRESS(M[CROMEMI
OF M[CROPROCESSOR MEMORY ON MA[NFR-
AME. RZ LOAD E) W[TH DUMP START ADDR-
ESS AND R3 LOADED WTH DUMP END ADDR-
ESS AND BRANCHES TO SUBROUT[NE
(SUBDMPI FOR PR[NT[NG MICROPROCESSOR
MEMORY DUMP. RETURN[NG FROM SUBROUT-
INE BRANCHES TO PROCESS NEXT COMMAND

[NWORKI71.=C'*
7.STJPA
AD~ES,=F'O'
6,M[CROME'"7,ADNOP
AORES+ZIZ),MFPC
6. ADRES
"'E"CIZI.MFPC
5.=F'O'
KL.T+3( [I.D[ 61
5.KLT
4.=F'4'
7.5
7.0(71
5.=F'l'5,MFPC
5.'IF"C
7
INI'IORK(81. =C'*
7. STJPA
8.[rJWORK+8
3. "I ICR:JME"I
ADRES.=F'O'JKI 4) ,Dt 8)
JK(41.TTA3-X'CI'
JKL(5I,JK
JKT(3I,JKL
JKT(ZI,=X'F-FFF'
2.STOPL
JKT+I,X'FO'
D"CA(ZI.JKT8,=F'4'o ( l:l. • 8) • =C' TO •
7.STOPA
8.=F'4'J« 41.0(81
JK (41 •TTAEl-X'C I'
JKL(51.JK
JKT( 31, JKL
JI(T(ZI,=X'FFFF'
2, S TOPL
JKT+I.X'OF'
D"CB( 21 ,JKT
Z,3
ADR ES+2 (2 I,DPCA
2.ADPES
AJRES+2(2I,DPCB
3, ADRE5
13. SA VE
15, =V(SUBD"IPI
14.15
NEXT
[~WORK'9 ••=C'* SET
7,STOPA
JK( 4) oINWORK+9
JK( 41. TTAB-X'CI'
JKL [5 1•JK
JKT[3I,JKL
JKT(21.=X'=FFF'
Z.5TOPL
"'FPC(2).JKT
NEXT
[ 'l W0 R K ( I I I • =C ' 't
7.STOPA
4, =F' 19'
8. INWORK+ IIL.

LA

CL:

"I
AR
L
L
AH
STH
BR

CLC
ElC
"IVCLALA
"IVC
A
,"I VC
L
r-4V[

BC
LA
LA
"IVC
"'VCTR
"'VC
PACK
CLC
BC
NI
'IVC
A
CLC
BC
A
MVC
TR
"I VC
PACK
CLC
BC
O[
MVC
LR
"IVC
A
MVC
A
LA
L
8ALR
B
CLC
ElC
"IVC
TR
"'VC
"ACK
CLC
BCMVC
B
C_C
BC

BO'N TRT

BEXEC

[J:J DM;:>

B" SET



THE SECOND l>,NOONWARD PROGRAM/DATA
CARDS ARE PROCESSED HERE. AFTER PRU-
CESSING IS OVER THE CONTROL BRl>,NCHE5
TO 'NEXT' TO PROCESS NEXT COMMAND.

COMMl>,ND TABLE. TWO BYTES OF EBCDIC
PROGRAM/DATA CODE CONVERTED TO I
BYTE OF BINARY CODE AND STORED IN
THE COMMl>,ND Tl>,BLEEACH TIME AND THIS
IS CONTINUED TILL THE FIRST CARD HAS
BEEN PROCESSED. THE PROCESSING OF
NEXT CARDS STARTS FROM 'ESTP2' SHOwN
3ELOW.

E5 T I' I

E5 TP2

E5 T 1'3

E5 T 1'4

BJ SET T

,~vc
TR\lVC
" AC<CLC
3C\lVC
l>,
CLC
BC
l>,
\lVC
TR
TR
MVCPACK
CLC
BC
\lVC
l>,
L\lVC
CooCBE
CL I
BC
TR\lVC
Pl>,CK
CLI
BC
'WC
A
l>,
BCT
L
GET\lVC
\lVC
PUT
~l>,
L
~VC
C!... [
BC
CLC
BE
TR
'~VCPl>,CK
CL I
BC\lVC
A
C
BC
l>,
A
BCT
B
STH
B
CLC
3C_A
\lVC

J«4).0[B)
JK( 41. TT4B- X'C I'
JC.[51.JK
JKTI31.JKL
J < T 1 2 1 • = X' F FF F •
2.STOPL
E~TADI2I,JKT
8,=F'4'
O(4.SI,=C' AT'
?STOP'"
8,=F'4'
JK(4).O{B)
JKI41.0181
JK( 41 ,TTI\B-X'CI'
J!(~[5I,JK
JKT{31,JKL
JKTI2I,=X'FFFF'
2.STOPL
I\TI\DR(21.JKT
8,=F'5'5,=I\(MICROMEM+65536)
PKI2 ••0(8)
T=» K ( 2 » • =C' $ $'
ESTP4
T~K.C' •
8. STUPD
T"KI21.TTl>,B-X'CI'
P TL [3 I•TP K
TPK (2 I,P-TL
TOK,X'FF'
2,STOPB
(1.5I,TPK
5,=F't'
8,=F'3'
4, ESTPI
2. =F' 19'DISKT,{NIMORK
OUTPUT( 1321 ,SPACE
JUTPUT( 80) ,INWORK
PRINT
B.INWURK
3,=F'27'
TP K [ 2 ) • 01 81
T:>p(,C"
B,STOPD
T:J K ( 2 ) • =c • $ $ J

ESTP4
T"«21.TTI\3-X'CI'
PTLl31.TPK
TPK [21, PTL
T:>K,X'FF'
2. STOP3
0[I,5I,TPK
2,=F'l'2,=F'65536'
2.STJPE
5,=F'l'
8.=F'3'
3.ESTP3
ESTP22,DATCNT
NEXT
1N WOR K 1 121 • =C '* SE T
7,STOP'"
8,INWORK+12
J«4'.0181

PC AT-'
EXECUTION OF THIS SEGMENT SETS THE
COMMAND TABLE WITH FLAG AND COMMAND
PARAMETER5 TO SET PROGRAM COUNTER.



•MFPC' MiEN A PART ICUL AR ADDRESS IS
REACHED, ALL ADDRESSES ARE CONVERTED
TO B[NARY AND STORED [N THE COMMAND
TABLE.

THE SECOND AN) ONWARD PROGRAM/DATA
CARDS ARE PROCESSED HERE, AFTER PRO-
CES51NG [S OVER.THE CONTROL BRANCHES

TO PROCESS THE NEXT COMMAND,

ENTER FI~OM-'
EXECUTION OF THIS PROGRAM SEGMENT
LOADS PROGRAM/DATA D[RECTLY TO MICR-
OPROCESSOR MEMORY DES[GNATEO ON MA[N
FRAME. THE LOADING ADDRESS IS COMPU-
TED BY ADD[NG THE GIVEN ADDRESS TO
THE START[NG ADDRESSIMICROMEMI OF
THE MICROPROCESSOR MEMORY ON MAINFR-
AME. TwO BYTES OF EBCDIC PROGRAM/DA-
TA CODE CONVERTED TO 1 BYTE OF BINA
RY CODE AND STORED IN THE MEMORY
EACH TIME ANO CONTINUEO TILL THE
FIRST CARD HAS BEEN PROCE5SED , THEN
PROCESSING OF NEXT CARDS STARTS FRD-
'EPNT2' SHOWN BELD~,

JK(41.TTAB-X'CI'J'<L(5),JK
J{T(31,JKL
J { T ( 2 1 • = X' F FF F '
2,STOPLAT:>C(2I,JKT
8,=F'4'
o ( 6 .8 1 , =C' IIII TH '
7, STOPA
S.=F'6'JK(4I,O(81
JK( 4) ,TTA.B- X'C I"
JKLI51.JK
JKT(31.JKL
J<T(2'.=X'~FFF'
2, STOPL
III I T HP C ( 21 • J K T
'lEX T
l'1t..'OC<K( 131. =c'*
7.STDPA3.~ICR0\o1EM
ADRES,=F'O'
4,=F'21'
8.INWORK+13
JK(41.0(81
J.KI41.TTAB-X'CI'
JKLI51.JK
JK T ( 3 1 • JKL
J{T(21.=X'=FFF'
2.STOPL
E'lTADFI 21. JKT
ADRES+2(21.ENTADF
3. A DRES8,=F'S'
T" K I 2 ) .0 ( 8)
T~ K ( 2 • ,=C • 5>$'
EPN T4
T"KI21,TTAB-X'CI'
P TL I3 1•TPK
T;::JK ( 2) • P TL
T::)K,X'FF'
2,STOPBo [ I ,3 1 , TP K
3,=F'l'
8.=F'3'
4.EPNTI
5,=F'21'
01 SKToINWDRK
JUT"UTl 1321 .SPACE
JUTPUTISOI.INWO K
PRINT
8.INWORK
4.=F' 27'
T" KI 2 J • 0 ( 81
TP K ( 2 I • =C ' $ $ ,
EPNT4
T:>KI21.TTAB-X'CI'
"TL ( 3 J , TP K
TPK (2 I•P TLTPK,X'FF'
2.5TDP3
OII,31.TPK
5,=F'l'
5.=F'c5536'
2.STDPE
3,=F"1'

TR
~ VC
" ACKCLC
BC
~VC
A
C_ C
BC
A
~lVC
TR
MVC
PACK
C_C
BC
~VC
B
C_C
BC
L.A
~VC
_A
~VC
TR
~VC
PACK
C_.C
BC
~VC
MVC
A
A
'lVC
CL. C
BE
Tf~
'lVCPACK
CL.I
BC
~VC
A
A
BCT
L.
GET
'lVCMVC
PUT
LA
L
~VC
CLC
BE
TR
~VC
PACK
eLl
BC
'lVC
A
C
BC
A

BENTRF

E" N T I

E:>NT3

E"NT2



E>NT 4
P~ 5 TEP P

B)JMP

05 TP I

D5 T P2

M< I N5 T

~
BCT
I:l
B
CLC
BC
'lVC
B
CLC
BC
LA
_A
'IV C
TR
'lVC
P~CK
CLC
BC
"II
'lVC
A
CLC
BC
A
"lVC
TR
'lVC
P~CK
CLC
BC
01...•vc
~
CLC
BC
~
MVC
CLC
BE
T~
MVC
> ACK
CLC
BC
"lVC
A
A
A
C
BC
5TH
BCLC
BC
LA
,'lVC
>ACK
CVB
ST
B
CL:
BC
LA
LA

8. =F' 3'
4,EPNT3
EPN T2
"lEX T
INWORK( 2()1. =C'*
7, ST:JP~
SSCNT (3) • =C 'PSS'
,'lEX T
IN WOR K ( I 7.' • =C ' *
7. STOPA4,=F'O'
5,)"lPTAB
f3,I'1I>ORK+17
JK(41,O(81
JK(41 .TT~B-X'CI'
JKL(5',JK
JKT(3).JKL
J K T ( 2 I • = X' r FFF'
2.STOPL
JKT+l.X'FO'
D'IPSTART( 21 ,JKT
8.=F'4'
o [ 4 • B , • =C' TO '
7. STOPA
8,=F'4'
JK(4I,O(81
JK(41.TTAB-X'CI'
JKL{SJ,JK
J KT ( 3 1 • JKL
J K T ( 2 1 • = X • F FF F '
2.STOPL
JKT+l,X'OF'
D"lPEND( 21 .JKT8,=F'4'
o ( 4 • 8 , • =C' ~ T •
7.STOPA8,=F'4'
JK( 41 .0(81
J<t 4J ,=C'$$$$'
DSTP2
JK(4) ,TTAB-X'CI'
JKL(51.JK
JKT(31.JKL
JKT( 2'.=X'FFFF'
2,STOPL
012.5' .JKT
5,=F'Z'
8.=F'5'
4,=F'l'4,=F'9'
4,DSTPI
4.DM?CNT
NEXT
I \I W0 RK' 1 8) • =C • *
7.5 TOPA
B.INWDRK+1BMX,=D'O'
MX+5[ 31 ,0(4 ,B'
4, M X
4,'lAXNO
'IE X T
I NWORKI 22' • =C ' *
7.ST)PA4,=F'O'
5, SB~ TAB
8.INWORK+22

PRI NT SINGLE STEPPI NG$'
=OR SINGLE STEP PRINTING A FLAG'PSS'
IS SET I:N THE COMMAND TABLE.

DUMP FROM ADOR-'
~LL THE ADDRESSES IN THIS TYPE OF
DUMP CCMMAND ARE CONVERTED TO BINARY
AND STORED IN THE COMMAND TABLE. THE
)UMP START ~ODRESS IS LOADED IN HZ
~NO DUMP END ADDRESS IN R3. THEN
BRANCHES TO A SUBROUTINE(SUBOMPI FOR
PRINTING MICROPROCESSOR MEMORY DUMP.

MAX INSTRUC~ION-'
THE GIVEN MAXIMUM INSTRUCTION NUMBER
IS CONVERTED TO BINARY ANO STORED IN
THE COMMAND TABLE.

STOP AT tlHEAKPOINTS-'
THE BREAKPOINT ADDRESSES IN THE COM-
MAND ~RE CONVERTED TO BINARY AND
STORED IN HIE COI.lMAND TABLE.



PRINT SINGLE STEP FROM-'
THE ADDRESSES IN THE COMMAND PARAME-
TERS ARE CONVERTED TO BINARY AND
STORED IN THE COMM4ND TABLE, A FLAG
'SPP'IS ALSO SET IN THE COMMAND
TABLE.

PRINT AT BREAKPDINTS-'
ALL THE BREAKPOINT PRINTING ADDRESS-
ESS ARE CONVERTED TO BINARY AND
STORED IN THE COMMAND TABLE,

S5 T PI MVC J'«4I, (81
C_C JKt 4) ,=C'$$$$'
BE SSTP2
TR J'«4),TT4B-X'Cl'
~VC JKL (5I,JK
PACK JKT(3I,JKL
CLC JKT(2I,=X'FFFF'
BC 2,STOPL
"IVC O(2,5),JKT
A 5.=F'2'
A 8,=F'S'
A 4,=F'1'
C 4.:;:F'11'
BC 4,SSTPI
STH 4, SBPCNT
B NEX T
CLC INWORK:23I,=C'*
BC 7.STDP4
L 4,=F'O'
_A 5,:>B:>Ti\B
LA 8.1NWORK+23
'lVC JK(4),O(8)
CLC JK(41.=C'$$$$'
BE f'STP2
T~ JKI41.TT48-X'Cl'
MVC JKL(5),JK
PACK JKT(3) ,JKL
CLC JKT(2),=X'FFFF'
BC 2,STDPL
'lVC O(2.51.JKT
A 5.=F'2'
A 9,=F'S'
A 4, =F' 1.•
C 4.=F'11'BC 4,:>STPI
STH 4.:>Bf'CNT
B NEXT
CLC INWORK(251.=C'*
8C 7,STOPA
L 4,::;F'O'
LA 8,INWORK+25
~VC JK(4).0(8)
TR JK( 41 ,TT4B-X'Cl'
"IVC JK_(5).JK
PACK JKT[3',JKL
CLC JKT(2I,=X'FFFF'
8C 2.STOPL
"IVC f'~NT4D~(21.JKTA 8.=F'4'
CLC 016.81.=C' TILL'
BC 7,STOPA
A B,=F'6'
"IVC JK( 4) ,0(8)
TR JKI4I,TTA8-X'Cl'
MVC JKL[51.JK
:>4CK JKTI31,JKL
CLC JKT(21.=X'FFFF'
BC 2,STOPL
'lVC TILADR(2I,JKT
'lVC S:>SNT(3),=C'SSP'
B NEXT***********************************************************************

* ** ** XXXXXXXXXXXXXXXXXXXXX *• X CO~TROL PROGRAM X •

S:;TP2

P5TP2

f'5TPI

P~SSTF



LOAD R4 WITH THE CONTENTS DF RIGIS-
TER 'MFB' AND INCREASE ITS CONTENTS
BY I THROUGH HALF-WORD OPERATION.
BRANOf TO A COMM;)'l ROUT INE ' INCRM'
TO SET DIFFERENT FLAGS.

MOVE LOW ORDER IMMEDIATE DATA TO THE
REGISTER'MFC' AND HIGH ORDER DATA TO

REG[STER 'MFB'. U~DATE THE PROGRAM
COUNTER (MFPCI

ADO REGISTER ;>AIRIMFB MFCI CONTENTS
TO THE STARTING ADDRE5SIMICROMEMI OF
MICROPROCESSOR DESIGNATEO MAINFRAME
M=MORY TO LOCATE THE ADDRESS "'HERE
THE ACCUMULATOR(MFAI CONTENTS [5 TO
BE STORED.
LUAD R4 WITH THE CONTENTS OF 'MFB'
'MFC' RG ISTER PAl R AND INCREASE ITS
CONTENTS BY 1 THROUGH HALF-wORD
OPERAT ION.

-\lVC
_H
AH
5TH

\l
AR
L
B~
NO;>
A
B
A
\lVC
A
MVC
L
AH
5TH
A
3
"'VC\lVC
LA
A
"1 V:
A
B
"'VC
L\lVC
LH
AH
5TH
"1VC
A
B
~VCMV::

AH
5TH
L\lVC

[ ~RB

L(ItJ

SfAXB

NO;>

• XXXXXXXXXXXXXXXXXXXXX •
• •• •* fHE IS THE CONTROL UNIT OF THE SIMULATION RRUGRAM.THE INSTRUC- •
• TION (OPCODE) IS FETCHEO FROM THE MEMORY LOCATION,THE ADDRESS OF •
• wHICH [5 COM~UTED BY ADDING PROGRAM COUNTER CONTENTS TO STARTING.* ADDRESS OF TH= MICROPROCESSOR DESIGNATED MAINFRAME MEMORY'MICROMEM' •
• THE DECODING OF INSTRUCTION IS ACCOMPLISHED THROJGH MULTIPLYING •
• THIS OPCODE VALUE BY 4 AND TH= R=SULT IS ADDED TO THE ADDRESS OF •
• 'ADNOP',lHE STARTING ADDRESS OF ADDRESS TABLE OF PROGRAM SEGMENT OF.* MICROPROC=SSOR INSTRUCTION. THEIS ADDRESS TABLE CONSISTS OF A •
• SERIES OF FUL_-~ORD ADDRESSES. THE ADDRESS OF EACH OF wHICH IS 4 •* HIGHER THA'l ITS ~REDECESSOR.HAVING THE ADDRESS LOCATED IN THE ADD- •* RES fABLE TH= CONTROL JUMPS TO EXECUTE THE CO~RESPONOING PROGRAM •
* SEGM"NT. THE ~ROGRAM COUNTER(MFPC) IS UPOATED BY INCREASING ITS •
* PRESENT CONTE'lTS. AFTE, SIMULATING EACH INSTRJCTION THE CONTROL •
* PASSES OVER TO THE 'DEBUGGER'. *
* **=====================================================================*
Z=XT LA 7,AONOP THE ADDRESS 0= THE INSTRUCTION

\lVC \lE;>CI21 ,,"'FPC ADDRESS TABLEI ADNOP I LOAOED INTO R7.
8.=F'I' THE OPCODE LOCATED AT THE ADDRESS
8,"'FPC INDICATED [1Y PROGRAM COUNTER CONTE-
8.\lF~C NTS IS MULTIPLIED BY 4 AND THE RESU-
5.=F'O' LT IS ADDED TO THE CONTENTS OF R7 IN
<_T+3111.0161 ORDER TO OBTAIN THE ADDRESS OF THE
5,KLT PRGRAM SEGMENT OF THE INSTRUCTION.
4, =F'4' THE PROGRAM COUNTER IS UPOATED AND
7,5 THE CONTROL 15 MADE TO JUMP TO THE
7.0171 CORRESPONDING PROGRAM SECT ION TO
7 SIMULATE THE INSTRUCTION.
a NO OPERATION
6,=F'l'
XEXi
6, =F t 1 •
\lFC(Il,O(61
6, =F' l'\lFB(II,O(61
4, =F' 2'
4,MFPC
4.\lFPC
6.=F'I'
X" X 1ADRESI41.=4X'OO'
AD,ES+21 21, MFB
8,'"ICRD'~E,'"8, AD,ES
OII.81.MFA
6 t =F' 1•
XEX 1
ADD(2),=H'O'
4,=F'O'
A:lDI2I,MFB
4,AD;)
4.=H'1'
4. ADD~FB(2I,ADD
6.=F'1'
XEX T
ADOI21.=H'O'
HOUS( 21. =H' 0'4.=F'O'
ADD+I (I I.r~FB
4. ADD
4.=H't'
4.HOUS



OCR 8

MI I B

D~DEl

*'"LDAXB

0: < B

D:RC

IiIVC
B
MVCIiIVC
LIiIVC
LH
SH
SHj
IiIVC
B
AIiIVC
A

AH
STH
B
"1VC
L
'1VC
_H
SL_
STH
'1 VC
'lVC
DC
'1VC
A
B
'~YCIiIVC
B

'1VC
'1 VC_A
A
IiIVC
A
BIiIVC
L
'1VC
_H
SH
S TH
MVC
A
B
\1V:
'1 VC
-
"1VC
LH
AH
STH
'" VC
BIiIVC
MYC
-\1VC
_H
SH

MFBI I I,HD US + I
I'lCRM
HJUS( 21 ,=H' 0'
ADD I2 I•=H' 0 '
4.:;;F'O'
ADD+I (I l.MFB
4.ADD
4.=H'l'
4.HDUS
MFB [I I.HOUS+I
DECRM
6,=F'l'IiIF:lCII.O(61
6.=F'1'
4.=F'l'
4, '1 F;> C
4, '1FPC
XEXTAOD.=H'O.
4,=F'()'
ADD+I (I I.MFA
4,ADD
4, I
4, ADD
~ A ( I I •A DO
''1FCYI II ,RA
ADD+I[II.RA
'1FAIII,ADD+1
6,=F'1'
XEXT
A.O(4I,=F'O'
AD+21 21 ,MF3
DADCDM

ADRES.=F'O'
AD~ES+2121 ,MFB
B.Ii\ICRJMEM
8, ADRES
IiIFA(II,<H81
6,=F'l'
XEXT4.DD,=H'O'
4, =F' O'
ADDI21,MFB
4. ADJ
4.=H'l'
A, A DD
.IiIFBI2I,ADD
6,=F'l'l
XEXT
HJ US. :::;H'O'
l\OD(2I,=H'O'
4,=F'O'
AOJ+III',MFC
4, ADD
4,=:;H'l'
4.~OUS
MFC(I).HOUS+I
INCRM
HJUS( 21 .=H' 0'
A l) D ( 2 t • =H • ~ '4,=F'O'
ADD+IIII.MFC
A,ADD
4,=H'I'

_DAD RA wiTH CONTENTS OF REGISTER
'MFB' AND DECREASE ITS CONTENTS BY I
THROUGH HALF-~ORD OPERATION.BRANCH
TO A COMMON ROUTINE'DECRM' TO SET
DIFFERENT FLAGS.

1iI0VE IMMEDIATE DATA TO REGISTER
'MFB' AND UPDATE PROGRAM COUNTER.
• MFPC' •

LOAD R4 WITH ACCclMULATOR [MFAI CONT-
ENTS AND ROTATE ONE POSITION TO THE
LEFT,ElY MOVING ITS MOST SIGNIFICANT
BIT OF 'MFA' INTO ITS LEAST SIGNIFI-
CANT BIT AND CARRY FLAG[MFCYI IS SET
BY MSB.

MOVE THE CONTENTS OF REGISTER PAIR
'MFB NrC' TO A FULL-wORD MEMORY LOC-
ATION ADDRESSED BY 'AD' AND BRANCH
TO A COMMON ROUTINE'DADCOM' TO PRO-
CESS THE REST OPERTIONS.
ADD REGISTER PAIR (MFB MFCI CONTENTS
TO STAR~ING ADDRESS (MICROMEM' OF
MICROPROCESSOR DESIGNATED MAINFRAME
MEMORY TO LOCATE THE ADDRESS FROM
WHERE ACCUMULATOR IS TO BE LOADED.

LOAD R4 WITH THE CONTENTS OF REGIS-
TER PA IR' MFB MFC' AND DECREASE ITS
CONTENTS BY I TH~DUGH HALF-WORD
OPERATION.

LOAD R4 WITH THE CONTENTS OF REGIS-
TER 'MFC' AND INCREASE ITS CONTENTS
BY I THROUGH ;ALF-~ORD OPERTION,
ElRANCH TO A COMMON ROUTINE 'INCRN'
TO SET DIFFERNT FLAGS,

LOAD R4 WITH THE CONTENTS OF REGIS-
TER 'MFC' AND BRANCH TO A COMNON
ROUTINE 'DECRM' TO SET DIFFERENT
FLAGS.



,'1'1 C

R~C

L.~ID

srAXD

['1RD

0: RD

STH
"IVC
B
~
MVC
..•.
L•••.H
STH
D
~VC
L.
~VC
'1VC"II
'4VC
LH
SRL
STH
"IVC
\lVC
..•.
B
~
~ VC
..•.
MVC
~
L.
•••.H
5TH
[j

"IVC
"IVC
LA
A
"1VC
..•.
B
,'1VC
L.
MVC
'.-H
AH
STH
fo\ VC
..•.
B
\tVC
'1VC
"IVC
_H
•••.H
5TH
"1VC
H
"1VC
IIVC

MVC
_H
SH
STH
"IVC
B

4.HOUS
"IFC[I I,HOUS+ I
DECR"1
6,=F'l'
"11=:;[11,0161
6.=F'l'
4,=F'l'
4. MF::JC
4."1FPC
XEXT4.DD.=H'O'4,=F'O'
ADD+IIII.MFA
R~[ II .MF~
RA.,X'Ol'
4.DDIII,~""
4. ADO
4. I
4.ADO"1F•••.(II ••••.DD+I
I.4FCY(lt.RA
6.=F'l'
XEXT
6.=F'l'"1FEIII.O(61
6,=F'I'
~FOllI.016'
6.=F"1'4,=F'2'
4.\1F:JC
4.\lFPC
XEX T
~DPES.=F'O'~D~ES+2[ 21. MFO
8.11ICRoME~~
fl.ADPES
o I I .8 I • ro\F 4.
6.=F'l'
XEXTAOa,=H'O'
4,=F'O'
~D)121.MFD
4 ••••.00
4,=H'l'
4 ••••.00
"IFDI21 ••••.DD
6,=F'l'
XEXT
HJUS( 21 ,=H' O'
AD" I 2 I • =H '0 '4.=F'O'
ADD+IIlI.MFD
4. ~ DO
4,=H'l'
4,HOUS
'IF)II1,HOUS+ I
[\ICRM

t ...• J US. =1-1• 0 •
ADD.=H'O'4.=F'O'4.DD+IIII,MFD
4 • ~ DO
4,=H'l'
4,HoUS
"I F D [ I I , HD US + 1
D::CRM

MOVE [MMEDIATE DATA TO REG[STER
'MFC' AND UPD •••.TE PROGRAM COUNTER,

LOAD R4 w[TH ~CCUMULATOR CONTENTS
AND ROTA'TE ONE POSITION TO THE R[GHT
TR4.NSFERR[NG THE LE •••.ST SIGNIFIC-
CANT B[T OF '>lFA' TO [TS MOST S[GN[-
F[CANT BIT, CARRY FLAGIMFCYI IS SET
BY LEAST SIGN[F[CANT B[T.

MOVE LOW ORDER IMMEoI •••.TE DATA TO REG
TER 'MFE' AND HIGHER ORDER DATA TO
REGISTER 'MFD', UPDATE PROGRA'I COUN-
TER[MFPCI BY [NCREASING ITS PRESENT
CONTENTS.

ADD REGISTER (MFO MFEI CONTENTS TO
START[NG ADDRESS [MICROMEMI OF MICR-
PORCESSOR DS[GNATEO MA[NFRAME MEMORY
TO LOCATE THE ADDRESS WHERE ACCUMUL-
~ TOR[MFA I CONTENTS [5 TO BE STORED,

LO •••.D R4 W[TH THE CONTENTS OF 'MFD'
'MFE' REG[STER PAIR •••.ND [NCREASE ITS
CONTENTS BY I THROUGH HALF-WORD OPE-
ERATION.

LOAD R4 WITH THE CONTENTS OF REGIS-
TER •MFD' AND [NCREASE [TS CONTENTS
3Y I THROUGH ~ALF-WORD OPERATION.
BRANCH TO A COMMON ROUT[NE '[NCRM'
TO SET THE DIFFERENT FLAGS.

LOAD R4 WITH THE CONTENTS OF REG[S-
TER'MFO' AND DECREASE [TS CONTENTS
3 Y I THROUGH ~ALF-WORD OPERT ION,
~R4.NCH TO A COMMON ROUTINE 'DECRM'
TO SET D[FFERENT FLAGS,



~/I 0 ~ 6,=F'l'MV:: MF D (I),0 (61
~ 6.=F'l'
- 4,=F'l'
AH 4,MFPC
STfi 4. \1 FP C
II XEX T

RA_ MVC 4.0D,=H'O'4,=F'O'
~VC ADD+III ) ,MFA
LH 4,ADD
SLL 4, I
STH 4,~DD
r~vc RA( II ,ADD
MVC ~FA(II,ADD+1
DC MFAIIJ,MFCY
NI RA,X'Ol'
M VC MFCY( II ,RA
A 6,=F'l'
[J XEX T

DADO MVC AD. =F • 0 •
MVC ~D+21 2I,MF)
13 D~DCOM

**L)AXD Mve AD.RES ,=F'
IIVC A) RES +2 (2 I,MF)
LA 8,MICROME\I
A 8, ADRES
~VC MF~III, 181
A 6.=F'l'
13 XEXT

Dex D \JIve ADD,=H'O'4,=F'O'
~VC AD) 121. MFD_H 4, ADD
SH 4.=H'I'
STH 4,~OD
\lVC .'1FD121, ADD
A 6 t =F' 1I
B XEX T

I~RE Mve H:JUS. =H'O'
"11/[ 4.DD,=H'O'4,=F'O'
\lVC ~DD+I(lJ.MrE
LH 4, ADO
AH 4,=H'I'
STH 4,HOUS
Mve MFE(II,HOUS+1
B INCRM

DC RE MVC HJUS • .=;;:H'O'
MVC 4.DD,=H'O'
- 4,=F'O'
MVC ADD+I (J I,MFE_H 4, ADO
SH 4,=H'I'
STH 4,HOUS
\1 VC ,MFE(I I,HOUS+1
B DECRM

MI IE A 6,=F'l'
MVC MFEIII,Ol61
A 6,=F'l'
L 4,=F'I'
AH 4, MFPC
STH 4,.MFPC
D XEX T

\lOVE IMMEDIATE DATA TO REGISTER
'MFO' AND UPDATE THE PROGRAM COUNTER
',\lFPC' BY INCREASING ITS PRESENT
CONTENTS.

LOAD R4 ~ITH ACCJMULATOR(MFAI CONTE-
NTS, ROTATE ONE PDSITION TO THE LEFT
AND SET CARRY WITH MSB AND LSB WITH
CARRY FLAG(MFCYI,

~DVE TliE CONTENTS OF REGISTER PAIR
'MFO MFE' TD A FULL-WORD MEMORY LOC-
~TION ADDRESSED BY 'AD' AND BRANCH
TO A COMMON f'OUTINE 'DADCOM' TO PRD-'
CESS THE REST OPERATIONS.
ADD REGISTER PAIR(MFD MFEI CONTENTS
TD STARTING ADDRESS (MICROMEM) OF
MICROPROCESSOR MEMORY ON MAINFRAME
TO LOCATE THE ADDRESS FROM WHERE
ACCUMULATORIMFAJ CONTENTS IS TO BE
LDADED.
LDAD R4 WITH fHE CONTENTS OF 'MFD' &
'MFE' REGISTER PAIR AND DECREASE ITS
CONTENTS THROUGH HALF-WORD OPERA-
T ION.

LOAD R4 WITH THE CONTENTS DF REGIS-
TER 'MFE' CONTENTS THROUGH HALF-WORD
OPERATION.BRANCH TO A COMMON ROUTINE
,INCRM' TO SET 01FFERENT FLAGS.

LUAD R4 WITH THE CONTENTS OF REGIS-
TER 'MFE' AND DECREASE ITS CONTENTS
BY I THROUGH HALF-WDRD OPERATION.
BRANCH TO A COMMON ROUTINE 'DECR~'
TO SET D[F~ERENT FLAGS.

~OVE IMMEDIATE DATA TO REGISTER'MFE'
~ND UPD~TE THE PROGRAM COUNTERIMFPCI
BY INCRE~SING ITS PRESENT CONTENTS.



RI14

L(IH

S-iLD

D:RH

14VC

\1 V::
14VC
NI
14K
LH
SR_
STH
~VC
MVC
II
B
\<IV:
II
B
II
\1V::
II
14VC
II
LIIH
STH
B14VC
II
M V::
II
\lVC
LII
II
14VC
II
14VC
II

AH
STH
B
L~V::::
\I VC
:"HIIH
STH
MVC
A
B
'"",,:::
14VC
-\lVC
:"HIIH
STH
MVC
B
'-IVC
\1VC
L14VC
_H
SH
STH
MVC

4,C>O,=H'O'
4. =F' O'
""D+I (I) ,MFII
~II{ll,MFII
RA,X'Ol'IIDD{II,MFCY
4,IIDD
4, 1
4,IIDD
~FII{II,IIDD+I
14FCY[II,RII
6,=F'l'
XEXT
'IFII{II,MASK
6,=F'['
XEXT
6,=F'l'
M=L {( I. 0 { 6 ,
6.=F'I'14FH[II,O(61
6.=F'1'
4,=F'2'
4,MFPC
4,MFPC
XEXT
IID~ES,=F'O'
6, =F' 1 •
""RES+3{ II, O{61
6,=F'I'IID~ES+2[ II,O{61
S,14ICROMEM
S,IID~ES
D( I,8 I,MFL
8,=F')'
OCl,81,MFH
6. =F ' 1•
4. =t='. 2'
4, ,"1 FPC
4,MFPC
XEXT
4,=F'O'40C),=H'O'
IIDD[2I,MFH
4, liDO
4.=H'I'4,liDO
~FH(21.IIDD
b, =F' l'
XEX T
HJUS, =H'O'4.DD,=F'O'4,=F'O'IIOD+I{ll.MFH
4,IIDD
4.=H'l'
4,HOUS
MFH [I I,HOUS+1
I'lCR~
H:JUS. =~•0 •ADD,=H'O'
4,=F'O'IIOD+llIl,MFH
4.IIDD
4,=H'I'
4.HOUS\\FH(( I, HOUS+ I

LOAD R4 WITH ACCJMULATOR {MFAI CDNT-
~NTS, ROTATE ONE POSITION TO THE
RIGHT. SET MS8 BY CIIRRY FLAG CONTENT
liND CIIRRY FLA:>{MFCY I WITH LSB,

LOIID ACCUMULATOR{MFIII wITH 8 BITS OF
INTERRUPT MIISK DATA CONTAINED IN

• MASK' •MOVE LOW ORDER IMMEDIATE DATA TO
REGISTER 'MFL' AND HIGH ORDER DIITA
TO REGISTER '14FH', UPDATE PROGRAM
CUUNTER{MFPCI OY INCREASING ITS
PRESENT CONTENTS.

liDO NEXT TwO INSTRUCTION BYTES TO
THE STARTING IIDDRESS IMICROMEMI OF
MICROPROCESSO~ MEMORY ON MAINFRAME.
REGISTER RB CUNTIIINS THIS IIDDRESS.
STORE REGISTE~ 'MFL' AT LOCATION
IIDDRESSED BY R8, INCREASE R8 AND
STURE'MFH' AT LOCIITION ADDRESSED 8Y
R8,

LOIID R4 WITH CONTENTS OF REGISTER
'MFH MFL' REGISTER PAIR AND INCREASE
ITS CONTENTS BY I THROUGH HALF-wORD
DPERATION,

LOAD R4 wiTH THE CONTENTS OF REGIS-
TER'~IFH' AND INCREASE ITS CONTENTS
BY I THROUGH HALF-WORD OPERATION.
BRANCH TO A COMMON ROUT INE 'INCRM'
TO SET DIFFERENT FLAGS.

LOIID R4 WITH THE CUNTENTS OF REGIST-
~R 'MFH' AND DECREASE ITS CONTENTS
BY I THROUGH HALF-wORD OPERATION.
BRANCH TO A COMMON'ROUTINE'OECRM' TO
SET DIFFERENT FLAGS,



v,J I H

DAA

OA I

DA 2

OA3

OADH

L-f~D

B
AV,VC
A

AH
STH
B
"1\1==V,VC
"VC
SR
SRI.\VC
~VC
_H
NC
LH
CH
BC
AH
V, V I
\lC
LH
CH
BC
AH
STH
MVC
MVC
L'
L
LABA_R
L
MVC
V,VC
L
\lC
LH
CH
BC,V,VC
1.\ VC
A
B>lVC
MVC
B>lVC
AV,VC
A
'I V C_A
AI.\VC
A>lVC
A
L
AH
STH
I:l

OECRI.\
6,=F'\'l1
V,FH(II,O(6'
6,=F'l'
4,=F'l'4,MFPC
4.MFPC
XEXT
HJUS.=H'O'ADD,=H'O'
SU9.=H'O'
8,8
7,7
AOO+I (I I.'-IFA
SU3+1 {I. 'I"'1FA
7. A DO
ADO.=X'O OF'
8.ADD-9,=H'9'
13, OA I
7.=X'0006'
I..1FAC,X'OI'
SUB.=X'OOFO'a.SUB
8, =X' 0090'
13.DA2
7.=X'0050'
7, HO US
MFA (I I,HOUS+ICYC,=H'O'
13, SA VE
15,=V(SUBFLGI
3. =A{ riOUS,C ye)
14.15
5.0(31
"lFZ(II,O(5'
5.04t3J
V,FS(II.0(51
5,08(3'
HDUS, =X ' 0 OF F •
7.HOU57,=H'O'
8.0A3
MFP (1 1,0: 51
5.0 (41
V,FCY(II.O(5J
6.=F'I'
XEX TI\D.=F'O'
AD+ 2t 21. MFH
DADCOM
AD,ES.=F'O'
6,=F'l'
AO,ES+3( I' .0(6'
6. =F' l'
AD R E S+ 2 t I I • D ( 6 ,
8,M ICRJMEV,
8.ADRES
V,FL(II.O(BI
8,=F'I'
MFH(lI. (BI
6,=F'l'
4,=F'2'4,MFPC
4.1.\ FPC
XEXT

1.\0VEIMMEDIATE DATA TO REGISTER'MFH'
AND UPDATE PROGTAM COUNTER 'MFPC' BY
INCREASI NG ITS CONTENTS.

CHECK FOR LEAST SIGNIFICANT NIBBLE
OF ACCUMMULATOR(MFAI IS CONTENTS.
WHETHER IT IS GREATER THAN 9 OR NOT
IF (T EXCEEDS 9 ADO 6 TO 'MFA' CON-
TENTS. ALSO ADO SOH TO (MFA) IF MOST
SIGNIFICANT NIBBLE OF 'MFA' CONTENT5
EXCEEDS 9. BRANCH TO SUBROUTINE
'SUBFLG' TO SET THE FLAGS ZERO(MFZI.
PARITY(MFP' AND CARRY(MFCY).

MOVE THE CONTENTS OF'MFH MFL'To FULL
WORD' AD'. BRANCH TO 'DAOCoM' TO PRO-
CESS THE REST OPERATIONS.
ADD NEXT TwO INSTRUCTION BYTE TO THE
STARTING ADDRESS (MICROMEMI OF MICR-
OPROCESSOR MEI.\ORY ON MAINFRAME. R8
:ONTAINS THIS ADO,ESS. LOAD REGISTER
• MFL' WITH CONTENTS ADDRESSED BY RB.
INCREASE R8 AND LOAD 'I.\FH'WITH CON-
TENTS ADDRESSED BY R8.



I~RL

DC R L

MI I L

51\1

L~lsP

Sf A

L
"IVC
"IVC
,-H
SH
STH
'WC
~
E3
"IVC
"IVC
L
MVC
LH
AH
STH
MV(
E3
MV(
"IVC
"IVC
LH
SH
STH
"IVC
E3
A
"IVC
A
L
~H
STH
B
~I
A
B
"IVC
~
B
A
~I/:
~
\1 VC
~
L
AH
STH
B
"IVC
~
"IVC
~
"IVC
L~
~
"IVC
A
L
~H
STH
8
L
LH
~H
STH

4.=f7'O'
ADD .=H'O'
ADD (2 I,MFH
4, ADD
4,=H'l'
4, ~ DO
,"IFH(2).~DD
6,=F'l'
XEX T
HJUS. =H' O'ADD.=H'O'
4,=F'O'
.11.00+1 I 1 I • :~F L
4, ~ DO
4.=H'l'
4.HOUs
MF_' II,HOUs+I
INCRM
HDUS, =H' O'ADD,=H'O'4,=F'O'
ADO+l{lJ,MFL
4. ADO
4,=H'I'
4.HOUsMFL (I I,HoUs+I
DECRM
6,=F'l'
MFL{IJ,O(6)
6,=F'l'
4.. =F' 1•
4,"IFPC
4.MFPC
XEX T"tFA,X'FF'
6.=F'l'
X:':XT"IAsK(II,MFA
6.=F'l'
XEXT
6,=F'1''~=SP+ \( 11.(1(61
6,=F'l'
\1FSP{ 1),0{5.
6,=F'1'
4,=F'2'
4.MFPC
4,"IFPC
XEXT
ADRES,=F'O'
6,=F'l'
~;)RE5 +3( II, OC6)
6, =F' 1 •
~DRES+2(1),O(61
8.MICROMEM
8,ADRES
( I .8 1 , MFA
6,=F'l'4,=F'2'
4, MFPC
4,MFPC
XEXT4,=F'O'
4. "IFSP
4,=H't'
4,"IFSP

LO~D R4 WITH THE CONTENTS OF 'MFH'
'MFL' REGISTER P~IR AND DECRE~SE ITS
CONTENTS BY I THROUGH HALF-WORD OPE-
RATION.

LOAD R4 ~ITH THE CDNTENTS OF REGIST-
:':R'NFL' ~ND INCREASE ITS CONTENTS
3'f I THROU:;H riALF-WORD OPERATION.
BR~NCH TO A COMMON ROUT INE ' INCRM'
TO SET DIFFERENT FLAGS.

LO~D R4 WITH CONTENTS OF REGISTER
'MFL' AND DECREASE ITS CONTENTS BY I
THROUGH H~LF-\\OR) OPER4TION. BRANCH
TO 4 COMMON ROUTINE 'DECRM' TO SET
DIFFERENT FLA:;S.

MOVE IMMEOIATE DAT4 TO REGISTER'MFL'
4ND UPDATE TH:':PROGRAM COUNTER
• MFPC' •

COMPLEMENT ACCUMJL4ToRI MFA' CONTENTS
BY LOGICAL EXCLUSIVE OR OPERATION.
SET INTERRUPT MASK WITH ACCUMULATOR.
(MFA' CONTENTS.
MOVE LOW ORDER IMMEDIATE DAT~ TO
LOW ORDER POSITION OF STACKPOINTER
'MFSP' 4ND HIGH ORDER DAT~ TO HIGH
ORDER POSITION. UPDATE PROGRA"I CDNU-
TER BY INCREASING ITS CONTENTS.

~DD NEXT TWO BYTE TO ST4RTING ADDRE-
SS (MICRoMEMI OF MICROPROCESSOR MEM-
ORY ON MAINFR~ME TO LOC4TE THE ADDR-
:':55.WHERE ACCUMJL~ToR CONTENTS IS
TO BE STORED.

LO~D R4 WITH CONTENTS OF 5TACKPOINT-
E:R 'MFSP' AND INCREAsE ITS CONTENTS
BY 1 THROUGH HALF-'i/ORO OPERATION.

"



I ~ R 101

loll I ~I

STC

D~DS:>

'"LC) A

D:XSP

I'lR4

~
B
'lVC
~'VC
L
'lVC
L~
~
'lVC
LH
~H
STH
'lVC
B
'IVC
1.1V::
L
'lVC
L4
~
I.4VC
_H
SH
S lrl
'IVC
[l
\lVC
4
L~
'IVC
~
-..VC
4
L
~H
STH
B
'1'11
~
[l
'lVC
\lVC
B

'IVC
~
'IVC
~
\.1V::
L4
4
'Jive
4
L
~H
5TH
[l
L
LH
SH
STH
~
B
'lVC
I.1VC

6,=F'l'
XEXT
AD~ES,=F'O'4.:>D,=H'O'
4,=F'O'
~C>~ES+2(21.MFH
8.'IICROMEM
8.~ORES
~C>D+I(I) .01 8'
4.4DD
4,=H'\'
4.HOUS
O( 1 .81.HOUS+ 1
I 'J C RM
.\C>RES.=F'O'4.D),=H'O'
4,=F'O'
4D~ES+2121 .MFH
B,MICRD"IE\I
B.~DRES
~C>C>+II1 I.O( 8'
4. 1\DD
4,=H'I'
4. HOUS

1I,81.HOUS+1
OECRM
I\DRES.=F'
6,=F'\'
B. \IICRI1ME'I
I\D~ES.2(21.MFH
8. ~D~ES

(I,BI.0(6'
6,=F'l'
4, =F' 1 •
4.'1FPC
4,'IFPC
XEX 1
""Fey. X'OI'
6. =F' 1•
XEXT
6,O,=F'O'
I\D+2121 .:'IF5P
D~DCOM
~)~ES.=F'O'
6,=F' \t
AD~ES+3{ 1 •• Ot6)
6 • =F' 1 •
4D ~ E S + 2 ( 1 ) • 0 16 )
3.MICR:lMEM
8.I\DRES
'1F~(1 ).0(8)
6.=F'\'
4, ;;::F' 2'
4.'1FPC
4. \lFPC
XEX T
4,=F'O'
4.'IFSP
4,=H'l'
4.'lFSP
6,=F'l'
XEXT
H)US. =H'
"'DD.=H'O'
4,=F' O'

~DD MEMORY POINTING REGISTER PAIR
(MFH MFLI CONTENTS TO STARTING ADDR-

ESS(MICROMEM) OF MICROPROCESSOR MEM-
ORY ON MAINFR4ME, LOAD R4 WITH D4TA
LOCATED AT COMPUTED ADDRESS. INCREA-
SE ITS CONTENTS BY I AND BRANCH TO A
:OMMON ROUTINE 'INCRM' TO SET DIFFE-
RENT FLAGS.

ADD MEMORY POINTING REGISTER(MFH MFL
) CONTENTS TO ST~RTING AODRESS(MICR-
:lMEMI OF MICROPROCESSOR MEMORY ON
,\1A I NFRAME. LOAD R" IoIITHDATA LOCATED
~T COMPUTED A)DRESS. DECREASE ITS
CONTENTS BY I.BRANCH TO A COMMON
ROUTINE 'DECRM' TO SET DIFFERENT
,=LAGS.

"'DD MEMORY POINTING REGISTER PAIR
IMFH MFL) CONTENTS TO START ING ADDR-
ESS (MICROMEM' OF MICROPROCEESOR
MEMORY ON MAINFRAME. MOVE I~MEDIATE
DATA TO THIS COMPUTED LOCATION. UPD-
~TE THE PROGRAM COUNTER.

SET THE CARRY FL4G(MFCY).

MOVE ST4CKPOINTER(MFSPI CONTENTS TO
4 FULL-WORD MEMORY LOC~TION 'AD' 4ND
BR4NCH TO 4 COMMON ROUTINE'DADCOM'TO
PROCESS THE REST OPERATIONS.
4DD NEXT TIolOINSTRUCTION BYTES TO
ST4RTING ADORESS(MICROMEM' OF MICRO-
PROCESSOR MEMDRY DESIGNATED ON MAIN-
=RAME. MOVE TrlE CONTENTS LOC4TED AT
THE COMPUTED ~EMORY ADDRESS INTO
4CCUMUL4TOR:Mc~,.UPD4TE PROGRAM
: OUNTE R AND BRANCH TO 'DEBU GGER' •

L04D R4 WITH THE CONTENTS OF ST4CK-
PUINTER:MFSP) AN~ DECREASE ITS CONT-
ENTS BY I THROUGH HALF-WOR~ OPERAT-
ION.

LD4D R4 WITH CONTENTS OF RRGISTER
'MfA' AND INCREASE ITS CONTENTS BY 1
THROUGH H4LF-WOR) OPERATI ON. BR4NCH

•



~ VC ADD+I(lI.MFA
'-H 4, ADD
AH 4.=H'l'
STH 4. HOUS
MVC '1FA[ II,HOUS+I
B INCRM

D:~ A "'tV:: HJ US, =rl'
~VC 4.0),=H'0'4,=F'O'
~VC ADD+I (I •• MF A
LH 4. ADD
SH 4,=H'l'
S lH 4.HOUS
~VC 'IF II (1 I,HOUS+1
B DECR',\

M' I A A 5, =F 1 11

.'1VC MFACl),O{6)
1\ 6.=F't'
L 4.=F'l'
I\H 4, MFPC
STH 4. ~ F" C
S XEX T

C~C XI ~FCY. X' 01'
1\ 6,=F'I'
B XEX T

MJV BS .'1VC '1FB,~FB
II S.=F'l'
B XEXT

."IJVBC "IVC "IFB,"IFC
II 6,:;;F'l'
B XEX T

>.IJVBD MVC MFB.MFD
A 6,=F'l'
B XEXT

MJV BE 'IVC I~FB.'IFE
1\ 6.=F'l'
3 XEXT

MJVBH "IVC "IFB,MFH
II 6,=F'I'
B XEX T

MOV BL. 'IVC '~FB ,MFL
II 6.=F'l'
B XEXT

MJ'SM 'IVC IIDRES,=F'O'
"IVC IID'< ES+2 (2 I, MFH
LII 8.MICROME~
II a.ADRES
\\ VC ~F9[II,O(BI
A 6, =F' 1•
B XEXT

M:JV BA MVC MFB."4FA
A 6, =F • 1 •
B XEXT

MJ V CB 'IVC 'IFC,MFB
II 6.=F'l'
B XEX T

MJVCC 'IVC :~FC ,MFC
A 6,=F'l'
B XEX T

'lDV CD MVC MFC,MFO
II 6.=F'\'
B XEX T

MJVCE "IVC MFC,MFE
II 6.=F'1'
EJ XEX T

MJ V CH MVC MFC .~IFH

TO A COMMON ROUTINE'INCRM' TO SET
DIFFERENT FLII~S.

LOIID R4 wITH CONTENTS OF REGISTER
'MF II' AND DECRE ASE 1 TS CONT ENTS BY I
nlROUGH HALF-WORD OPERA TI ON. BRANCH
TO A COMMON ROUTINE 'DECRM' TO SET
[) IFFERENT FLAGS.

MOVE I MMEOI liTE DIITII TO REGISTER'MFII'
liND UPDATE THE PROGRAM COUNTER'MFPC'

COMPLEMENT CARRY FLAG THROUGH LOGIC-
ilL EXCLUSIVE DR (IMMEOIIITEI OPERAT-
ION.

liDO MEMORY POINTING REGISTER PAIR
['lFH MFL) CONTENTS TO STIIRT ING ADDR-
ESS(MICROMEMI OF MICROPROCESSOR MEM-
ORY ON MAINFRAME TO LOCIITE IIDDRESS
FROM WHERE REGISTER(MFBI IS TO LOAD-
ED.



MJVCL..

MJVC~

MJ V DB

t~JV DC

MJV 00

MJVOE

,"'JVOH

MJVOL..

"')" OM

MJV O~

MJ" EB

MOVEC

MJV EO

MJVEE

MJ V EH

MJ V EL

MJ" EM

4
B
MVC
~
B
r-iVC
"'VC
L~
A
"'VC
A
B
"'VC
~
B
MVC
~
B
"'VC
~
B
"'VC
~
B
MVC
4
B
"'VC
A
B
MVC
~
B
MVC
"'VC
L..4
A
MVC
~
B
"'VC
~
B
MVC
4
B
MVC
4
B
MVC
~
B
,"'VC
4
B
"'VC
~
BMVC
4
B
.'1VC
MVC
L..4
A'
MVC

6.=F')'
XEXT
."'FC, MFL
6 t =F' 1•
XEX T
4DRES,=F'O'
.\D'? ES+2 t 21, MFH
8, .'11CROME'"
B, ~O~ES
~FC'l ),OtSI
6,=F')'
XEXT
,"'FC .MF46,=F')'
XEXT
MFD.MFB
6,=F'I'
XEXT
MFO,"'FC
6,=F'l'
XEX T
,'1FD ,MFO
6,=F'l'
XEXT
t~FD,MFE
6,=F'I'
XEX T
MFD ,t1FH
6,=F'l'
XEX T
:~FD.MFL
6,=F'l'
XEX T
AJRES,=F'O'
AJ'?ES+ZIZI,MFH
8."'ICROMEM
8.ADRES
"'FOIIl,OI81
6,=F'l'
XEXT
.MFD,"'F4
6.:;::F'l'
XEXT
'1FE .'1FB
6,=F'l'
XEX T
'1FE,"'FC
6.=F')'
XEXT
MFE,MFD
6.=F')'
XEX T
."'Fe ,MFE
6,=F')'
XEXT
MFE,MFH
6. =F' t'
XEXT
MFE,MFL
6,=F')'
XEX T
~DRES,=F'O'
4D~ ES +2: .2) • MFH
8,M[CROME'I
8.AD~ES
"!FElll.Ol81

4JD MEMORY PO[NT[NG RG[STER PAIRtMFH
MFL) CGNTENTS TO ST~RTING ADDRESS
IMICROI~EMI OF MICROPROCESSOR MEMORY
ON MA[NFRAME TO LOCATE ~DDRESS FROM
WHERE REGISTER 'MFC' IS TO BE LO~OED

4DD MEMORY POINTING REGISTER P~IR
(I~FH MFLI CONTENTS TO ST~RT [NG ~DOR-
ESS[M[CROMEMI OF MICROPROCESSOR MEM-
ORY ON MA[NFR4ME TO LOCATE AODRESSS
FROM WHERE'MFO' [S TO BE LO~OEO,

4DD MEMORY pmNTING REGISTER PAIR
(MFH MFLI CONTENTS TO ST~RTING ADOR-
ESS(MICROMEMI OF MICROPROCESSOR MEM-
ORY ON MAINFR~ME TO LOCATE AODRESS
FROMWHERE 'MFE' [S TO BE LOADED.



MJVEII

MJ II HB

MJ II HC

MJII HD

MJ II HE

MDV HH

MJ II HL

MJIIHII

MJIILB

MJIILC

MCJII LD

MJIILE

MJIILH

MJ II L_

MJ V LM

MJ II LII

MJ V 'IS

.:>.

B
MIIC
II
B
MIIC
II
BMVC
II
B
MIIC
II
B
MIIC
II
B
"" IICII
B
MIIC
II
B
'1I1C
'1I1C
LII
II
MIIC
II
B
'1I1C
II
B
'1I1C
II
B
""IIC
II
B
MIIC
II
B
'1I1C
II
B
""IIC
II
B
'1I1C
II
B
.'1I1C
MVC
LII
II
"4VC
II
B
'1I1C
II
B
MIIC
\1VC
LII
II
'IV C

6, =F' 1if

XEX T
MFE,'1FII
6,=F'l'
XEX T
,MFH,~IFB6,=F'}'
XEXT
MFH,MFC
6,=F'l'
XEXT
'1FH ,M FD
6,=F'l'
XEXT
'1F,i ,MFE
6,=F' l'
XEX T
MFH,MFH
6,=F'l'
XEXT
MFH,MFL
6.=F'l'
XEX T
ADRES,=F'O'
II,)RES+2( 2), MFli
B,MICROME'1
8,IID~ES
'1FH(I),O(8J
6,=F'l'
XEXT
MFH,MFII
6. =F' I'
XEXT
14F!- .\1FB
6. =F' 1 •
XEX T
MFL ,MFC
6,=F'l'
XEXT
MFL.MFD
6,=F'l'
XEXTr-tFL,MFE
6,=F'l'
XEXT
MFL ,MFH
6,=F'I-
XEX T
MFL,MFL
6,=F'l'
XEXT
AOQES,=F'O'
1I)~ES+2(2),MFH
S. '1ICRDME •..1
B,IID~ES
'~F_ (\) ,0181
6. =F' 1 I

XEXT
MFL.~FA
6,:::;F'I'
XEX T
II 0 R ES , =F ' 0 '
IIDR ES +2 [ 2 J • MFH
8,MICROMEM
8.IIDRES
[I,BI,MFB

':>'00 MEMORY POI NT! NG REGISTER PIIIR
: /IFH MFL I CONTENT S TO STIIRT ING ADDR-
ESS(MICRCMEMI OF MICROPROCESSOR MEM-
ORY ON MAINFRIIME FRat" WHERE 'MFH' IS
TO BE LUIIDED.

IIDD MEMORY POINTING REGISTER PIIIR
IMFI-i ~IFLl Cor.TENTS TO STARTING IIDDR-
ESS(MICROMEMJ OF MICROPROCESSOR MEM-
ORY ON MAINFRAME FROM WHERE 'MFL'
:ONTENTS IS TO BE LOADED.

IIDD MEMORY POI NT! NG REGISTER PAIR
IMFH MFLI CONTENTS TO STARTING ADDR-
ESS[MICROMEMI OF MICROPROCESSOR MEM-
ORY ON MIIINFRAME TO LOCIITE THE IIDD-
ESS wHERE 'MFS' CONTENTS IS TO BE



M) 1/ Me

M:lIIMD

MJIIME

MJ II 'It-I

\IJ II ML

MJ II '1'1

A
BMVC
~ VC_A
A
MVC
A
B
~ VC
MIIC
LA
A
MVC
A
BMIIC
~VC_A
A
MVC
A
B
MVC
MVC
LA
A
MVC
A
B
MVC
~WC
_A
A
MIIC
A
B
_A

A
CLC
3C
CLC
BC
A
CLC
BC
MVC
TR\lVC
PACK
CLC
BC
MVC
MVC
MVC
LA
A
LR
B
MVC\lVC
LA

6.=F'I'
XEXT
AJRES,=F'O'
AJ~ES+21ZI.MFH
B, ,MICROMEM
8,ADRES
OI1.81.MFC
6,=F'I'
XEXT
AD~ES,=F'O'
J\DR ES+2 [ ~) • "'1PH
8.MICROME\I
8.ADPES
tI I 1 , 8 I • 'IF D
6,=F'I'
XEXTA.C>RES,=F'O'AD,ES+2[ZI,MFH
B.MlCROMEM
8.ADPES
Il,81.MFE

6.=F'l'XEX T
o\D~ES,=F'O'
AD~ES+2(2),MFH
8. MICROMEM
8,ADRES
(I,B),MFH

6,=F'I'
XEXT
ADRES, =F'O'
ADRES+2l2I,MFH
8 •.'1ICRDMEM
8.AD'lESo ( 1 , 8 ) • MF L
6,=F'I'
XEX T
13. SA VE
IS, =VIDUTPORTl
J, =F' 2'
14. 15
5,=>(3)
6,=F'l'
o ( 4 , 5 ) • =C ' E ND S'
,g, ENDo ( 4 , 5 • , =C • J UMP ,
7.ST'JPH
5,=F'5'
o ( 4 • 5 ) • =C '
8.XEXT
JK(4) ,0(5)
J K I 4 I ,T T Aa -'X' C I '
JKLISI.JK
JKTl31.JKL
JKT I2 I•=X'FFF F '
2,STOPL
MF"CI 21 ,JKl
A.D.::<ES.=F'O'
ADRES+212I,MFPC
8.'IICRO,\lEM
8,ADRES
6.8
XEX T
AORES,=F'O'
AJRES+2[ 2l,MFH
8.'1ICROMEM

MOVED,
ADD dEMORY POI NTING REGISTER PAIR
(MFfj MFL) CONTENTS TO STARTING ADDR-
ESS[MICROMEMI UF MICRUPROCESSOR MEM-
DRY ON MAINFRAME TO LOCATE THE ADDR-
ESS wHERE 'MFC' CONTENTS IS TO BE
MUVEDED.
ADD MEMORY PUINTING REGISTER PAIR
(MFH MFLI CONTENTS TO STARTING ADDR-
[.SS [MICROME'l1 OF MICROPROCESSOR
MEMORY ON MAINFRAME TO LOCATE THE
ADDRESS WHERE' t-FD' CONTENTS IS TO
BE MOVED.
ADD MEMORY POINTING REGISTER PAIR
lMFH MFLI CONTENTS TO STARTING ADDR-
ESS lMICROMEMI OF MICROPROCESSOR
MEMORY WHERE 'MFE' CONTENTS IS TD BE
MOVED.

ADD MEMORY PUINTING REGISTER PAIR
lMFH MFLI CONTENTS TO STARTING ADDR-
ESS (MICROMEMI OF MICROPRUCESSOR
MEMORY ON MAINFRAME TO LOCATE THE
ADDRESS WHERE 'MFH' CONTENTS IS TO
DE MOVED.

ADD MEMORY POINTING REGISTER PAIR
IMFH MFLI CONTENTS TO START ING ADDR-
ESS lMICROMEM) OF MICROPROCESSOR
MEMORY ON MAINFRAME TO LOCATE THE
ADDRESS WHERE 'M=L' CONTENTS IS TO
BE MOVED.
SIMULATI:ON OF 'HLT' INSTRUCTION CAU-
SES TO BRANCH TO SUBROUTINEIOUTPORTI
TO OBTAIN THE APPROPRIATE DATA FROM
CONSOLE KEYBOARD. THE DATA 'ENDS'
ENDS SIMULATION AND DATA 'JUMP' CON-
T INUES SIMULAT ION. VECTOR ADDRESS
IS CONVERTED TO BINARY AND SETlMFPCI
WITH IT TO SIMJLATE NEXT INSTRUCTION

ADD MEMORY POINTING REGISTER PAIR
IMFH MFLI CONTENfS TO STARTING ADDR-
ESS(MICROMEMI OF MICROPROCESSOR



MJII AC

M:JV AD

,'1J II AE

MJ V AH

M:lV AL

,'1)11AM

'1:1 V AA

ADD B

AJDC

AJDD

ADDE

ADDH

ADDL

ADDM

AJDA

A
MIIC
A
EJ
MVC
A
EJ
,I VC
A
8
'I VC
A
[3
MVC
A
B
'I VC
A
[3
MVC
A
B
'1VC
'111C
_ A
A"'"C
A
B
MVC
A
B
'111C
'1VC
"'VC
[3
'I VC
'1VC
'1VC
B
'1VC
'1VC
MVC
B
"lVC
'1VC
'1VC
B
MVC
MVC
'1VC
B
'I VC"lVC
\l VC
B
"lVC
'~ VC
'1VC
LA
A
'1VC
\l VC
B
'1VC
"lVC

8,ADRESo ( 1 ,8 I , 'IF 1\
6,=F'l'
XEXT
MFA,MFB
6, =F I 1•
XEX TMFA ,MFC
6,=F'I'
XEX T
MFA,MFD
6,=F'l'
XEX TI.\FI\,MFE
6.=F'\'
XEXT
'1FA,MFH
6.=F'I'
X:': X TMFA,MFL
6. =F' 1•
XEX T4)RES,=F'O'AD~ES+2(2),MFH
8,I.\ICRDMEM
8.AD~ES
,I.\FO,(1 ),0(8)
6,=F'I'
XEXT
'IFA,MFA
6,=F'I'
XEX TA,I)O.=H'O'
AOD+1 (ll,MFEJ
CYY,=X'OO'4DCOl.\
AOD.=H'O'ADD + 1(1 I,"IFC
Cyy ,=X' 00'
ADCO"1A»),=H'O'
ADO+l(lI,'FD
CYY,=X'OO'
l\OCOMAOJ,=H'O'
1\DD +l ( I ) ,"IF E
CYY,=X'O •
ADCDM
ADD,=H'O'AD)+I(I),MFH
CYY,=X'OO'ADCOM
AD:>,=H'O'I\DO+I(1) ,"IFL
CYY,=X'O •
ADCO'lADO,=H'O'
AD'lES,=F'
AD'lES+2(2I,MFH
8, 'IICROMEI.\
8,AD E51\)0+1 (11,0 (8)
CYY.=X'OO'
ADCOMADD.=H'O'ADO + 1(1 I,MF A

MEMORY ON MAINFRAME TO LOCATE THE
I\DDRESS ~HERE 'M=A' CONTENTS IS BE
MOVED,

ADD ;~EMORY POINTING REGISTER PAIR
(MFH t~FLI CONTENTS TO START ING ADDR-
ESS (MICROMEMl OF MICROPROCESSOR
MEMORY ON MAINFRAME TO LOCATE THE
4DDRESS FROM kHERE ACCUMULATOR IS TO

BE LOADED,

MOVE REGISTER(MFBt TO A MEMORY LOCA-
TION 'ADD' AND ZERO TO 'CYY' AND
BRANCH TO A COMMON ROUTINE 'ADCOM'
TO PROCESS REST OPERATIONS.
MUVE REGISTER(MFC) TO A MEMORY LOCA-
TIO~ 'ADD' AND ZERO TO 'CYY' AND
BRANCH TO COMMON ROUT INE 'ADCOM' TO
PROCESS REST QPE'lATIONS,
MOVE REGISTER(MFDI TO II MEMORY LOCA-
TION 'ADD' ANJ ZERO TO 'CYY' AND
BRANCH TO A COMMUN ROUTINTE 'ADCOM'
TO PROCESS THE REST OPERATIONS,
MOVE REGISTER(MFEI TO A MEMORY LOCA-
TION 'ADD' ANJ ZERO TO 'CYY' AND
BRANCH 10 1\ COMMON ROUTINE 'ADCOM'
TO PROCESS THE REST OPERATIONS.
MOVE REGISTER(MFHI TO A MEMORY LOCA-
TION 'ADD' AND ZERO TO 'CYY' AND
BRANCH TO A COMMON ROUTINE 'ADCOM'
TO PROCESS THE REST OPERATIONS.
MOVE REGISTER(MFLI TO A MEMORY LOCA
TION 'ADD' AND ZERO TO 'CYY' AND
BRANCH TO A COMMON ROUTINE 'ADCOM'
TO PRCESS THE REST OPERAT IONS,
I\DD MEMORY POINTING REGISTER PAIR
(MFH MFL ITO 5 T ART ING ADDRESS OF
MICROPROCESSOR MEMORY ON MAINFRAME
fRUM WHERE DATA IS MOVED TO A MEMORY
LOCATION 'ADO', MOVE ZERO TO CYY
I\ND BRANCH TO A COMMON ROUTINE
,'1DCOM' TO PROCESS THE REST OPERA-

TIONS.MOVE ACCUMULATOR CONTENTS TO MEMORY
LOCATION'ADO' AND ZERO TO,'CYY' AND



4:>C B

4D C C

4)CO

4)CE

A)CH

A)CL

A)CM

0\) C A

4JCO'~

\live
BIlVC
IlVC
'1VC
B
'1 VCIlVC
IlVC
B
IlVC
11 VC
IlVC
B
IlVC
\1 VC
11 VC
BMV:::IlVC
'1VC
B
'1VC
IIVC
IlVC
B
IlVC
'111C
'1VC
_4
4
IIVC
IIVC
B
'1VCIIVC
IIVC
B
IIVC
IIVC
L
vt v:::
_H
4HIlVC
4H
STH
IIVC
_4,
c.A
BALR
'1VC
IIVC
L4
L
L4
B4LR,
'1VC
LIIVC
NC
LH

CYV,=X'OO'
~)C OM.<\DD.=H'O'
AOD+I (I 1,,'1FB
CYY (I I•MF C Y
40CO'lA.DD,=H'
A»+I (II.MFC
CYY( 11.\lFCY
A)C OMAC>D,;:;:H'O'
AOO+IOI.MFO
CYY(II.MFCY

.4DC0'1
4.)) .=H'O'
A»+I (II .MFE
CYY(II.MFCY
4DC0l1<\)),=H'O'
~OD+I(II.MFH
C Y Y ( 1 ) • MF C Y
4DCOMADD,=H'O'
40D+I(II.MFL
CYY(II.MFCY
~)COM
4D~ES.=F'0'4DD,=H'O'
"'DRES+'2('21.MFH8.M ICROMEM
~loAD~ES
4DO+I(IJ.O(81
CYY(lI.MFCY
40COMA.DD.=H.O'
400+1 (11.IlFA
CYY(lI.MFCYADCOIISUB,=H'O'
HJ US,:;::H I O'
4.=F'O'
SUB + I ( I I • MF A
4.AOD
4. SUB
HJ US+ \(11 .C YY
4.HOUS
4. HOUS
\lF4(II.HOUS+I
13. S4 'IE
IS. ='1(4CFLG II
3.=4(AOO.SUB.CYYI
14.155.0(3)
.I4FAC(11.0(51
CYC.=H'O'
13. S4 'IE
15. =V( SUBFLGI
3.=4( HOUS.C YC)
14. IS
5.0 ( 3 II4FZ(lI.O(51
5.4(31
'~FS(II. (51
5.B(31
HOUS.=X' OFF'
7.HOU S

8RANOi TO A COMMON ROUT INE 'AOCOI4'
TO PROCESS THE REST OPERATIONS.
MUVE REGISTER(MFUI TO 4 MEMORY LUC4-
TION 'ADD' AND C4RRY FL4G TO 'CYY'
AND BRANCH TO COMMON ROUTINE 'AOCOM'
TO PROCESS THE REST OPER4TIONS.
MOVE REGISTER(MFCI TO A MEMORY LOCA-
TION 'ADO' AND CARRY FLAG TO 'CYY'
4NO BRANCl1 TO COIlMON ROUT INE ':,oCOM'
TO PROCESS THE REST OPERATIONS.
\lUVE REGISTER(MFOI TO MEMORY LOCAT-
ION 'ADD' AND CARRY FLAG TO 'CYY' AND
BRANCH TO COMMON ROUTINE '40COM' TO
PROCESS THE REST OPERAT IONS •
MOVE REGISTER(MFEI TO MEMORY LOCA-
TION 'ADO' 4ND C4RRY FLAG TO 'CYY'
4NO BR4CNCH TO COMMON ROUTINE'4oCOM'
TO PROCESS THE REST OPER4TIONS.
MOVE REGISTER (MFHI TO MEMORY LOCA-
TION '400' 4NO C4RRY FL4G TO 'CYY'
4ND BR4NCH TO COMMON ROUT INE '4DCOM'
TO PROCESS THE REST OPER4TIONS.
\lUVE REGISTERIMFLI TD MEMDRY LUC4T-
ION 'ADD' 4ND C4RRY FL4G TO 'CYY'
AND BR4NCH TO COMMON ROUT INE 'AOCOM'
TO PROCESS THE REST OPER4TIONS.
400 MEMO~Y POINTING REGISTER P41R
(MFH MFLI TO STARTING 400RESS OF
MICROPROCESSOR MEMORY ON M41NFRAME
FROM WHERE D4T4 IS MOVED TO MEMORY
LOC4TION '400'. \lOVE C4RRY FL4G TO
'CYY' 4ND BRANCH TO COMMON ROUTINE
'4DCOM' TO PROCESS THE REST OPER4-
T [ONS.
\lOVE ACCUMUL4TOR CONTENTS TO MEMORY
LOC4TIUN 'ADD' AND C4RRY FL4G TO
'CYY' AND BR4NCH TO COMMON ROUTlNE
'4DCOM' TO PROCESS REST OPER4TIONS.
4UD 4CCUMUL4TOR(MF41 CONTENTS TO
'400' 4ND 'CYY'. STORE THE RESULT IN
'MFA'. BR4NCH TO 4 SUBROUTINE
'4CFLGI' TO SET AUXILI4RY CARRY
(MF 4C I AND THEN BR4NCH TO 4NOT HER
SUBROUTlNEISUBFLG. TO SET THE FL4GS
'MFZ', 'MFS', 'MFP' AND'MFCY'.



CH 7,=H'O'
BC B. f> ADCUM
MVC "!FPIII.OI51

PA DCO~ - 5.0(41
"!VC 'IFCY(II.O(5)
A 6,=F'l'
B XEX T

SJBB \1VC SJO,=H'O'
'IVC SUB + 1 , 1 ) • MF B
'IVC CYY(II,=X'OO'
3 SUB COM

SJBC \.tV:: SU3,=H'O'
'IVC SU3+1(II,MFC
~VC CYY,=X'OO'
B SUBCDM

SJBD MVC SUa,=H'O'
'1VC SU3+1(t),MFD
~VC CYY,=X'OO'
B SUBCDM

SJBE '1"C SUB,=H'O'
'1VC SU3+1 (II,MFE
~VC CYY ,=X' 00'
3 SUBCD~I

SJ BH '1"C SU3.=H'O'
'1VC SJ9+1(II,MFH
"'''C ::yy,=X'O)'
B SU3CDM

SJBL ~VC SU3,=H'O'
~VC SUB +1(I I,'IFL
'1"C C,(Y,=X'OO'
9 SU3CDM

SJBM "'VC ADRES,=F'O'
'IVC SUB, =H' ,
'IVC ADRES+2(2I,MFH
_A B,'1ICROMEM
A 8,AD~ES
~"C SUB+I (11.:)(81
'IVC CYY,=X'OO'
B SU3COM

SJBA '1VC SLJ3,=H'O'
~VC SU3+IlI I,MFA
'I"C CYY,=X'OO'
B SUBCOM

SJ B CO'I 'I"C ADD.=H'O'
'I"C HJ US. =H' O'
L 4,=::F'O'
~VC ADD+IIII,MFA
LH 4,ADD
SH 4.SUB
\IVC HJUS+ 1111 ,CYY
SH 4, HOUS
STH 4,HOUS
'IVC 'IFAII l.fiOUS+1
LA 13, SA VE
- 15. =V (ACFLGD I_A 3.=AIADD,SUB,CYY)
BALR 14.15
L 5.0tJJ
MVC MFAC(II,O(51
'1VC CYC,=H'O'
e-A 13, SA VE
L IS, =V( SUBFL Gl
LA 3, =A( HOUS,C YC I
BALR 14,\5
L 5,0(31
MVC MFztl )to{SI

MOVE REGI5TER(MFOI TO MEMORY LOCAT-
ION 'SUB' AND ZERU TO 'CYY' AND
BRANCH TO A COMMON ROUTINE'SU8COM'
TO PROCESS THE REST OPERATIONS,
MOVE REGISTER(MFCI TO MEMORY LOCAT-
IUN 'SUB' AND ZERO TO 'CYY' AND
3RANCH TO A COMMON ROUT INE 'SUBCOM'
TO PROCESS THE REST OPERATIONS.
MOVE REGISTER(MFDI TO MEMORY LOCAT-
ION 'SUB' AND ZERO TO 'CYY' AND
3RANCH TO A COMMON ROUTINE 'SUBCOM'
TO PROCESS THE REST OPERATIONS,
MOVE REGISTERIMFEI TO MEMORY" LOCAT-
ION 'SUO' AND ZERD TO 'CYY' AND
BRANCH TO A COMMON ROUTINE 'SUBCOM'
TO PROCESS THE REST OPERATIONS.
MOVE REGISTER(MFHI TO MEMORY LOCAT-
ION 'SUB' AND ZERO TU 'CYY' AND
BRANCH TO COMMON ROUTINE 'SUBCOM' TO
PRCESS THE REST OPERATIONS,
MOVE REGISTER('IFLI TO MEMORY LOCAT-
ION 'SUB' AND ZERO TU 'CYY' AND BRA-
NCH TO A COMMON ROUTINE 'SUBCOM' TO
PROCESS THE REST OPERATIONS.
ADD MEMORY POINTING REGISTER PAIR
(MFH MFLI TO STARTING ADDRESS OF
MICROPROCESSOR MEMORY ON MAINFRAME
FROM WttERE DATA TO BE MOVED TD MEMO-
r,y LOCATION 'SUB' AND ZERO TO 'CYY'
~ND BRANCH TO A COMMON ROUTINE
'SUBCOM' TO PROCESS THE REST OPERAT-
IONS.'lOVE ACCUMULATOR CONTENTS TO MEMORY
LOCATION'SUS' AND ZERO TO 'CYY' AND
BRANCH TO A COMMON ROUT INE 'SUBCOM'
TO PROCESS THE REST OPERATIONS.
SUBTRACT 'ADD' A'ID 'CYY' FROM ACCUM-
ULATOR. STORE THE RESULTS IN ACCUMJ-
LATOR. BRANCH TO A SUBROUTINE
'SUBFLGD' TO SET AUXILIARY CARRY
=LAG AND THEN BR~NCH TO ANOTHER
SUBROUTINE'SUBFLG' TO SET THE FLAGS
'MFZ','MFS'.','1FP' AND'MFCY ••



PJBCO~

S3B8

S3BC

S3BD

S3BE

S3BH

S3BL

33BM

S3BA

A~AB
A~ AC

A~AH
A~AL
A~AM

L
~VC
-NC
LH
CH
BC
MVC
L
MVC
A
B~V:
~VC
~VC
B
~VC
~VC
~ VC
B
~VC
~VC
MVC
B
" VC~VC
~VC
B
~VC
'IVC
~VC
B
~VC
~ VC
~VC
a
\I VC
\lVC
MVC_A
A
~ VC
\lVC
B
MVC
MVC
\lVC
B~C
a
~C
a
~C
B
~C
B
~C
a
NC
B
\I VC
'IVC'-A
A
NC
B

5,4[31
MFS[II,O[51
5,8[31
HOUS,=X'OOFF'
7,HOU S
7.=H'O'
B,~U3COM
MF:>{l J,'){SI
5,0[41
''''FCY'11,fl(5)
6.=Fill'
XEX TSJ3.=H'O'
S U 3 + 1 (l 1 ,"IF 13
CYY[ll,MFCY
SUBCJM
SU9.=H'O'S:.I3+1[II,MFC
C y '( (1 •• MF:: Y
SU3COM
SU3,=H'O'SUB+I[II,MFD
CYY [l J, MFCY
SUBCOMSUO,=H'O'
sUB+l(I',MFE
CYY (lI,MFCY
SUB COMSUB.=H'O'SJB+l[II,MFH
CYYllt,MFCY
SU3COM
5U3 • =H'SU3+1 [I 1,\I~L
CYY[II,MFCY
SUB COM
~D'lES,=F'O'SUB,=H'O'
~DRES+2C2I,MFH
'3,MICROMEM
B,ADPES
SU3+1 [1 I ,O[ 81
CYYlll,MF:::Y
SUBCO~1SlIS,=H'O'
S U3 + I [ I I ,"IF A
:::YY[I I,MFCY
SU3COM
\lFA 11 I ,MFa
A~C 0'1
~FA[l',~IF:::
A~COM
'IFA'I',MFD"'~:::D\I
MF"'[l',MFE
4\lCOM
MF"'CII,MFH
"'~CDM\I;=A(II,MFL
",~:::or~
"'D'lES,=F'O'
"'D'lES +2 121 ,MFH
B,MICROMEM
8, "'ORES
'IF"'[lI,O(81
"'~CDM

MOVE REGISTERIMFBI TO MEMORY LOCAT-
ION 'sua' AND CARRY FLAG TO 'CYY'AND
AND BRANCH TO A COMMON ROUTINE 'SUB-
:::0"1' TO PROCESS 'lEST OPER"'TIONS.
MOVE REGISTER[MFCI TO MEMORY LOCAT-
ION 'SUB' AND CARRY FLAG TO 'CYY'AND
BRANCH TO A COMMON ROUTINE 'SUBCOM'
TO PROCESS THE REST OPERATIONS,
MOVE REG[STER[MFOI TO MEMORY LOCAT-
ION 'SUB' AND CARRY FLAG TO 'CYY'AND
BRANCH TO A COMMON ROUTINE'SUBCOM'
TO PROCESS THE REST OPERATIONS.
MOVE REGISTERCMFEI TO MEMORY LOCAT-
ION 'SUB' AND CARRY FLAG TO 'CYY' AND
BRANCH TO A COMMDN ROUTINE 'SUBCOM'
TO PROCESS THE REST OPER"'TIONS.
iMOVE REGISTERIMF'i1 TO MEMORY LOCAT-
ION 'SUB' "'ND CARRY FLAG TO 'CYY'AND
BRANCH TO A CDMMON ROUTINE 'SUBCOM'
TD PROCESS THE REST OPERATIONS.
MOVE REGISTER[MFLI TO MEMORY LOCAT-
[ON 'SUB' AND CARRY FLAG TO 'CYY' AN:>
BRANCH TO A COMMON ROUTINE 'SUBCOM'
TD PROCESS THE REST OPERATIONS.
"'DO MEMORY POINTING REGISTER PAIR
'MFH MFLI TO STARTING ADDRESS OF
MICROPROCESSOR MEMORY ON MAINFRAME
TO LOCATE ADDRESS FROM WHERE D"'TA IS
TO BE MOVED TO MEMORY LOCAT ION 'SUB'
"'NO C"'RRY FL"'G TO 'CYY' AND BRANCH
TO A COMMON SUBROUTINE 'SUBCOM' TO
PROCESS THE REST OPERATIONS.
MOVE "'CCUMULATOR CONTENTS TO MEMORY
LOCATI ON 'SUB' A~D CARRY FLAG TO
'CYY' ~ND BRANCH TO A COMMON ROUTINE
'SUBCOM' TO PROCESS REST OPERATIONS

LOGICAL AND OPERATION BETWEEN REGIS-
TER (MFBI AND ACCUMULATOR,
LOGICAL AND OPERATION BETWEEN REGIS-
TER[MFCI ANO "'CCUMULATOR.
LOGICAL AN~ OPERATION BETWEEN REG[S-
TER[MFDI AND "'CCUMULATOR.
LOGICAL AND OPERATION BETWEEN REGIS-
TEH( '~FEl AND ACCUMULATOR,
LOGIC"'L AND OPERATION BETWEEN REGIS-
TER (MFHI AND "'CCUMULATOR.
LOG ICAL AND OPERATION BETWEEN REG IS-
TER [MFLl AND ACCUMULATOR.
"'DO MEMORY POINTING REGISTER[MFH MFL
I TO STARTING ADD~ESS OF MICROPROCE
SSOR MEMORY ON M"'INFRAME. DAT~ FROM
THAT ADDRESS IS USED FOR LOGICAL AND
OPERATION wiTH ACCUMULATOR.



A'4CO'1
LJGCO'1

KOGCO'1
X~AB
XR AC

X~ AD

Xf.iAE
X~ AH

XRAL
XR"'M

X~ AA

DKAB
O'<AC
D'l"'D
D'lAE
DRAH
ORAL
0'<"''1

OR'" '"
O(RCO'1
C'1PCl

'4C
B
'1VI
B
'1Vl
'1VC
'lVC
~A
L

-'"B"'LR
I1VC
L
'1 VC
-'iC
LH
CH
BC
'1 VC

'"o
(C
:I
XC
B
XC
3
XC
B
XC
B
XC
IJ
xc
I1VC

-'"L
XC
B
XC
3
JC
EJ
DC
B
JC
B
JC
9
DC
B
DC
EJ
'1VC
'1VCL'"
'"DC
B
DC
B
'1VI
B
'1VC

'1FA(I','1FA
ANCOM
\1FAC, X'Ot'
LOGCOMMFCV,X'OO'
CYC,=X'FFFO'
HJ US + I ( I ) , MFA
13,S"'VEIS. =V:SUDFLGI
3.='"(HD US, C YC )
14.15
5.0(31
MFZ(II.O(51
5,04(3)
,"IF5 111,0151
5. 08t 3)
HJUS. =X'OOFF'
7.HOU 57,=H'O'
8.KOGCOM
'1F"III,O(51
6,=F'l'
XEXT
"I=A:II,MFB
OXRCDM
MFA( II,MFC
OXRCOM
'1=A I1 I,MFD
OXRCOMIlFA(I I,MFE
DX'<COMM=A(II,MFH
DX'ICOM
'1F":II.MFLJXRCOM
"'DRES,=F'O'
"'0'1ES+2 (21 ,~~FH
8,MICROMEM
8."'DRES
'~F '" : 1 1 , 0 ( 8 IOX'ICOM
'1FA(II,'1F'"
DX'<COM
IlF"'II',MFB
DX'ICOM
'1F'"II 1,MFC
DXRCOM
I~F"(II.MFD
DXR COM
'1F"'(II,MFEOXRCDM
'~F"':II,MFH
:JX~CDM
'1F"'(I I.MFL
DXRCDM
AD~ES,=F'O'
AO'<ES+2:.21.MFH
a.MICROMEM
8,"'ORES
'1=A(I).0(81
OXRCDM
IlF"'(II,MF'"
OXRCOM
'JlFAC,X'OO'
LOG COM
SUB,=H'

LOGIC"'L "'ND OPER"'TION BETWEEN REGIS-
TER(MFAI "'ND ACCUMULATOR.
AUXILI ARY CARRY (MFAC) IS SET TO I.
CARRY FLAG IS SET TO ZERO. BR"'NCH TO
A SUBROUTINE 'SUBFLG' TO SET THE

= LAGS 'MFZ'. '/'-1 F5' "NO • MFP' •

LOGICAL EXCLUSIVE OR OPER"'TION BETW-
EEN REGISTER(MFB) "'NO ACCMULATOR.
LUGICAL EXCLUSIVE-OR OPERATION BETW-
EEN REGISTER: '1FCI AND ACCUMULATOR.
LOGICAL EXCLUSIVE-OR OPERATION BETW-
EEN REGISTER(MFD) AND "'CCUMULATOR.
LOGICAL EXCLUSII"E-DR OPERATIUN BETW-
EEN REGISTERIMFEI AND ACCUMULATOR.
LDGICAL EXCLUSIVE-OR OPERATION BETW-
EEN REGISTER(MFHI AND ACCUMULATOR.
LOGICAL EXCLUSIVE-OR OPERATION BETw-
EEN REGISTER(MFLI AND ACCUMULATOR.
LOGICAL EXCLUSIVE OR OPERATION BETW-
EEN MEMORY CONTENTS AND ACCUMULATOR.

LOGICAL EXCLUSIVE-OR OPERATION BETW-
EEN ACCUMULATOR "'NO ACCUMULATOR.
LOGICAL OR OPERATION BETWEEN REGIST-
ERI MFB I AND ACCUMULATOR.
LOGICAL OR OPERATION BETWEEN REGIST-
ERlMFCI AND ACCUMULATOR.
LOG ICAL OR OPER ~TION BETWEEN REGIST-
ERlMFDI AND ACCUMULATOR.
LOGICAL UR OPER TION BETWEEN REGIST-
ERIMFEI AND ACCUMULATOR.
LOGICAL OR OPERATION BETWEEN REGIST-
ER(MFHI AND ACCUMULATOR.
LOGICAL OR OPERATION BETWEEN REGIST-
ER:MFLI "'ND ACCUMULATOR.LOGICAL OR OPERATION BETWEEN MEMORY
CONTENTS AND ACCUMULATOR.

LUGICAL OR OPERATION DETWEEN ACCUMJ-
L"'TOR AND ACCUMULATOR.
SET AUXILI"'RY CARRY FLAG WITH O.
MOVE REGISTER:MFBI CONTENTS TO MEMD-



C~PC

C~PE

C~P"

CD,~P

PCDMP

I ~ C R~

~VC
B
~VC
~VC
!3
~VC
~VC
B
"1VCMV[
13
~VC
~VC
g
~VC
~VC
13
MVC
~VC
~VCL"
••~VC
B
\1VC
~VC
13
~VC
MVC
~VC
_H
SH
STH
~VC'- •.-L."
B"LR
L
~ VC
~ VC
_A

-_ •.
B"L R
L.
'~VC

~VC
L.
'JC
_H
CH
BC
"IVC

~VC
••
El
~VC
~VC_ •.
L
'-AEl"LR

SUB-I-}III,MFB
CD'1P
SU3,=H'O'
SUB+IIII,MFCCJ~:>
SJB.=H'O'
SUB-I-IIII,MFD
CJ~PSUO,;:;:H'O'
SUB -I-1II I,MF E
GJ~P
SJ3,=H'O'
SUI3-1-1II) •.'1FH
CD'1PSJ3,=H'O'
SUB+I (I I,MFL
CJ~P
4)RES,=F'O'
SUB,=H'O'
")'lES+2( 2',MFH
8,~ICRD'1EM
B."D'lESSUB-I-}(I I,O( 13)
CD'1PSJB,=H'O'
SUB+I(ll,MFA
CJ~PADD,=H'O'
HJUS,=H'O'
4,=F'O'
"OOf-llll.MFA
4 ••• DO
4, SUB
4,HOUSCYY.=X'OO'
13,SAVE
15.=V("CFLGO)
3. = ••r "DO, SUB ,CYYI
14,15
5,Ot31
'~F"C( 11,0(5)
CYC,=H' •
13, S4 VE
15. =V(SU3FLGI
3.="(HOUS.C KI
14,15
5t1"(3)
MFZ(I).O(51
5.4(31
~FS(II,O:51
5.13(41
HJUS. =X'OOFF'
7.rlDUS7.=H'O'8,:>CDMP
'~F:>(}),O(5)
5,0(4'
"IFCY(}I,!H51
6.=F'l'
XEXT
SUB, =H'l'
C't'Y,=X'OO'
} 3 • S" VE
15.=V("CFLGII3,=4tADD,SUB.CYY»
14.15

RY LOCATION 'SUB' AND BRANCH TO 'SUB
:OM' TO PROCESS REST OPERATIONS.
MOVE REGISTER(MFCI CONTENTS TO MEMO-
RY LOCATION 'SUB' AND BRANCH TO 'SUB
COM' TO PRDCESS REST OPERATIONS.
MOVE REGISTER(MFOI CONTENTS TO MEMD-
RY LOC"TION 'SUB' AND BRANCH TO 'SUB
COI~' TO PROCESS REST OPERAT IONS.
MOVE REGISTERIMFEI CONTENTS TO MEMO-
RY LOCATION 'SUB' "NO BRANCH TO 'SUB
COM' TO PROCESS THE REST OPER"TIONS.
MOVE REGISTER(MFHI CONTENTS TO MEMO-
RY LOCATION 'SU~ AND BRANCH TO 'SJB
COM' TO PROCESS REST OPERATIONS.
MOVE REGISTER(MFLI CONTENTS TO MEMO-
RY LOCATION 'SUB' "NO BRANCH TO 'SUB
COM' TO PRDCESS REST OPERATIONS.
MOVE MEMORY CONTENTS POINTED BY IMFH
MFLI TO MEMORY LOCATION 'SUB' "NO
BR"NCH TO 'SUBCOM' TO PROCESS THE
RES TOPE RAT ION S •

MOVE "CCUMUL"TOR CONTENTS TO •• MEMO-
RY LOCATION 'SUB' "NO BRANCH TO 'SUB
COM' TO PRDCESS REST OPERAT IONS,
SUElTR"CT 'SUB' ANO 'CYY' FROM ACCUM-
ULATOR CONTENTS, STORE THE RESULTS
IN ACCUMULATOR. BRANCH TO A SUBRDUT-
INE 'ACFLGO' TD SET AUXILI"RY C"RRY
'MF"C' "NO BR"NCrl TO ANOTHER SUBROU-
TINE 'SUBFLG' TO SET THE FL"GS 'MFZ'
• J\1FS., 'MFP' AND' MFCY'.

~OVE 1 TO'SUS'AN) BR"NCH TO A SUBRO-
UTINE 'ACFLGI' TO SET "UXILIARY
:"RRY( MF"C). BRANCH TO ANOTHER S'JBR-
OUTINE 'SUBFLG' TO SET THE FL"GS'MFZ
• MFS' .•' MFP' AND 'MFey ••



- 5.0(31
j\-1VC MFIIC(II,O(51
MVC CYC ,=X'FFF(I'
LII 1 3 • SII VE
L lS,=V(SUBFLGI

)
LII 3, =A~ /-tous,e ve)
BilL R 14,\5
L 5,0(3)
MVC MFZ(1I,O(51
- 5,04: 3'
MVC MFS(tI,O(5'
L 5.B(3)
'1C HJUS, =X'OOFF'
LH 7.HOUS
CH 7,=H'O'
BC 3.INRMD
MVC MFPtlJ.otS)

I 'l R MD II 6,=F'l'
B XEX 1

OECRM MVC SUB,=H'l'
MVC CYY.=X'OO'
LII I 3, SII VE

15. =V( IICFLGD)
_II 3,=II(IIDD,SUB,CYYI
HA_R 14.15

5,0(31
'1VC MFI\C( II ,O( 5 1
MVC C Y:; , = X' F F F 0 '
LII 13, SII VE
L 15.=V(SUBFLGI
_II 3. =A( HOUS,C YC»
B I\LR 14.15

5.0(31
~ VC '1FZ(1 ),0(51
L 5,04131
MVC MFSOI,O(51
L 5,08(3'
NC HDUS. =X'OOFF'
LH 7.HOUS
CH 7,=H'O'
BC 8,DCRMD
MVC MFP ( 1 , ,0 ( 5'

DCRMD II 6. =F' l'
B XEX 1

D~DCO'l \J1VC S3 ( 4) ,=F ' (\,
L B,=F'O'
MVC 53+2tZ),"tFH
- 8.110
II 8,S8
ST 8.AD
MVC '1FH(2),IID+2
NC 110. =X '00010000'

8. AD
C 8,=F'O'
3C 8. C YO I
'1VI 'I FC Y, X' 0 I '
B CYO 2

C( 0 I MV( '~FCY, X'OO'
CfD2 II 6,=F'l'

B XEX T
J~;> MVC AC>~ES.=F'O'

LI\ 8.MICROMEM
MVC IIDR ES+2 (21, MFPC
1\ B,IIDRES
'1VC IIDRES+31 I I.O(S)
1\ 3.=F'l'

MOVE I TO MEMORY LOCATION 'SUB' liND
BRI\NCH TO 1\ SJBROUTINE 'I\CFLGO' TO
SET I\UXILIIIRY CIIRRY 'MFAC' AND THEN
SRIINCH TO IINOTHER SUBROUTINE 'SUBFLG
TO HiE FLIIGS 'MFZ', 'MFS', 'MFP'

AND 'MfCY ••

THE CONTENTS OF MEMURY LOCATION POI-
NTED BY 'MFH ~IFL' IS ADOEO THE REGI-
STER PAIR AND THE NINETH BIT OF THE
RESULT FROM THE RIGHT IS CHECKED.
SET CIIRRY FLIIG WI TH 0 IF IT IS 0
OTHERW ISE SET WITH I.

LOIIO PROGRAM COUNTER IMFPCI WITH
NEXT TWO INSTRUCTION BYTES,



'1VC "ORES+2( 11,0(8)
'1 VC '1FPCI21."DRES+2
L" 8.'1[CROMEM

" 8, "ORES
LR 6.8
S XEXT

J:OMI - 4,=F'O' I F FL"G [S I SR "NCH TO 'JMP' OTHER-
LH 4,400 WISE BR"NCH TO 'JCOM3',
CH 4,=H'L'
BE JMP

J:OM3 L 4, =F" O' THE PR OGR"M CUU NTER [S UPDATED THRO-

" 6.=F'3' UGH [NCRE"S I NG ITS CONTENTS BY 2.
_H 4., =H' 2'
"H 4, '1FP C
STH 4.'1FPC
B XEX T

J::OM2 - 4. =F' O' IF FL"G IS 0 BRANCH TO 'JMP' OTHER-
_H 4."00 '<I[SE BR"I\CH TO • JCOM3' •
CH 4,=H'O'
BE JMP
B JCOM3

J'1 '1 VC 4.DD.=H'O' JUMP IF S[GN FL AG IS I •
'1 VC "00+1 1l),MFS
B JCOr~1

J~C r~vc A.DD.=H'" JUMP IF CARRY F L" G [S O.
\1VC "00+1 (1 I.MFCY
A JCOM2

J~Z '1 VC l\OCl.=H'O' JUMP IF ZERO FL"G IS o •
MVC AOD+IIII.MFZ
B JCOM2

J' '1VC ADD.=H'O' J U~lP [I' SIGN FLAG [S O.
'1VC "00+1 (II.MF S
B JCO'12

JC ",,,e ADD.=H'O' JUMP [I' CARRY FL"G IS I •
\IVC "0 °+ 1 I 1 I • MF C Y
B JCOMI

J'E \1VC ;~DD,=H'O' JUMP IF P"RITY FL"G IS EV EN.
'1VC "00+1 I I' .MFP
B JCOMl

J'O \1VC AOD,=H'O' JUMP IF PAR I TY FL "G IS 000.
'I VC "00+1 I I ).MFP
B JCDM2

J~ 'I VC A.DD.::::H'O' JUMP IF ZERO FL AG IS 1 •
\1VC "00+1 (II.MFZ
B JCOMI

PCHL \1VC '1F"CI II ,MFH THE CONTENTS OF MEMORY POINTING REG-
MVC '1FPC+ l( II,MFL [ STER p" IR (MFH MFL I IS LOADED TO

" 6. =F' l' PROGRAM COUNTER (MFPC' •
B XEXT

C" L L 5.=F'O' THE NE XT TII/O I NST RU CT ION BYTE IS
- 4,=F'O' LOADED TO THE PROGRAM COUNT ER AND
'1V: II) RES. =F ' 0 • THE ADDRESS OF THE NEXT [NS TRUCT [ON
L" 8. ~IICRDME,'1 IS STORED IN TH E ST"CK.
'1VC "ORES+212' .MFPC

" 9." DR ES
MVC AORES+3(1).0IB)

" 8.=F'l'
'1VC ADRES+2( 1'.0181
_H 5.'1FPC
" 1-1 5,=H'2'
STH 5.'1FPC
LH 5,\1FSP
SH 5.=H'2'
STH 5. ,'1FSP
:..A 8,'1ICROMEM
AR 5.8



11VC O[ 1.5).MFPC+l
>\ 5.=F'l'
MVC (1.51.MFPC
'I VC M;'PC( 21 .>\DRES+2
/I 8./IDRES
LR 0.0
El XEX T

CC CJ'1 I - 4,=F'O' IF FL/IG IS I BR >\NCH TO • CALL' OTHER-
:",H 4, >\DD wISE B R/INCH TO 'CCOM3'.
CH 4.=H'l'
BC 8.C/ILL
El CC3M3

CCDM2 - 4,=F'O' I F FL/IG IS 0 BRANCH TO • CALL' OTHER-

:"'H 4,4.D) WISE BRANCH TO 'CCOM3'.
Cli 4. =H' 0 I

ElC B.C/ILL
CCOM3 1\ 6,=F'3' THE PROGRAI~ COUNTER {MFPC) IS UPDAT-

:"'H 4, =H' 2' ED THROUGH I NCRE>\S I NG 1 TS CONT ENTS
I\H 4. 'IFPC BY 2.
5TH 4.'IFPC
B XEXT

CC \lVC ADD,,:;;H'O' C4LL IF CARRY F L>\G IS I •
'1VC "00+1(1) .MFCY
B CC3MI

C~C \lVC A.DD,=H'O' CALL 1 F CARRY FLAG IS () .
MVC /lOO+l(I),MFCY
B CC3M2

C~ '1VC A.f)),=H'O' C/ILL 1 F SIGN FL /lG IS I •
'"1VC /1))+1 (I J .MF S
B CCOM!

C\ll \lVC ADD,=H'O' C/ILL 1 F ZERO FLAG IS O.
\lVC /10)+1 (\ l,MFZ
B CCOM2

C' 11VC .\C» • =H' O' CALL IF SI GN FL>\G IS O.
,'l VC 1100+1 (I J ,MF S
B CCOM2

C'E I1VC ADD,=H'O' C ••LL IF P"RITY FLAG IS EVEN.
MVC "DO+l(IJ,~\FP
B CC~Ml

C'O 'l VC "OO.=H' CALL IF PAR I TY FLAG IS ODD.
'lVC AOD+ll1l.MFP
B CCO'l2

Cl 'lVC A.)).=H'U' C/ILL IF ZERO FLAG IS I •
'lVC II 0 0 + I (\ l • MF Z
B CCO r~I

RooT _ •. S, ,'liCROMEM THE PROGRAM COUNTER IS LO"DED FROM
'lVC /I,)RES+2[2I,MFSP THE LOCATION ADDRESSED BY ST ACK POI-

•• 8./IDRES NTER. STACK POINTER IS INCREASED BY 2
MVC "'FPC+I[ 11,0[8)

•• S,=F'l'
"'VC \tF::lC{ 11.0(8)
LH 5,'lFSP
AH 5.=H'2'
SlH 5.'1FSP
MVC IIO~ ES+2 (21. MFPC
LA B.'1ICROMEM
A 8,ADRES
LR 6.8
B XEXT

RCOMI - 4. =F' (\' I F FLAG IS I BRANCH TO • R ET' OTHER-

:"'H 4./1')) WISE BRANCH TO 'RCOM3'.
CH 4.=H'l'
BC B.RET
B RCOM3

RCOM2 :... 4, =F' O' 1 F FLAG IS 0 Elf< ANCH TO • R ET • OTHER-
LH 4,"D) WISE BRANCH TO 'RCOM3',



CH 4- • =F I O'
BC A,~ET
B RCDM3

RCJM3 A 6. =F I l' BRA NCH TO DEBJGGER.
B XEX T

RC "IVC i\DD,=H'O' RETURN IF CARRY "LAG IS SE TO I •
"IVC AOD+I:I' ,MFCY
B ~COMI

R~ I.\I/C A.DD,=H'O' RETURN I,F SIGN FL AG IS \ .
"IVC ADO+I:r 1,.'1FS
B r~CJ "1 I

R~C "IVC A)~.=H'O' RETURN IF CARRY FLAG [5 O.
'1VC AOD+ I I I I.MFCY
B RCOM2

R~Z .'1VC 4.DD.=H'O' RETURN IF 1. E RO FL AG [ 5 O.
"IVC AOD+I (I I • "IF Z
B RCOM2

R' '1VC .l\L):>.=H'O' RETURN [F 5 [GN FL AG IS O.
"IVC ADO+I (II .MF 5
B RCDM2

f~:)E \1VC 4.DD.=H'O' RETURN [F PARI T Y [ 5 EVEN.
'1VC A))+I (II.MFP
B RCDMI

R"O "IVC 4.DJ.=H'O' RETURN [F PARI T Y [5 ODD.
"IVC 1\00+1 (I I.MFP
B RCO,'12

RZ MVC 4.1)),=H'O' RETURN IF ZERO FLAG [5 \ .
"IVC 1\))+1111,M"Z
B RCDMI

P:J P CD"I '-.H 4, =H' 2' STACK PO INTER I 5 [ NCREMENTED BY 2.
AH 4.MFSP
STH '>.MFSP
A 6.=F'l'
B XEXT

XCHG .'1VC '1(ll,MFDMV: N: 1 J • MF E THE CONTENTS OF IMFD.MFEI IS EXCHAN-
'1 VC "IF)(II.MFH GED W[ TH (MFH.MFLI.
'1 VC '1FE I II.MFL
"IVC "IFfHIl,M
"IVC "IF_II1.N
A 6.=F'l'
B XEXT

PJ5HCOM L 4,=F'O' THE STACK POI NT ER [5 DECREMENTED BY
_H 4. ,"1FSP 2.
SH 4,=H'2'
STH 4, "I FSP
A 6.=F'l'
E3 XEX T5~HL \1V: "I=SD( II .MFH THE CONTENTS OF REGISTER PAIR IMFH
"IVC "IFSD+II I I.MFL MFLI I S STORED IN THE LOCAT ION ADOR-
A 6.=F'l' ESSEDBY STACK POINTER.
B XEX 1

XTHL "tVC I\~=<ES.=F'O' THE REG[ STER PAIR IMFH MFLI IS EXCH-
"IVC AO~ES+21 21. MFSP ANGED W[TH THE OA T A ADDRESSED ElY THE
LA 8. M [CRD,'1EM S TIICK POI NTER.
LR 4,8
1\ 4,ADRES
"IVC o ( \ .4 I , "IF L
1\ 4,=F'I'
'1 VC O(I,4I,MFH
A 8,ADRES
MVC MFLI\I.O(81
A 8. =F' l'
"IVC "IFH(lI,OIBI
A 6,=F"l'
B XEXT



LOGICAL OR OPERATION OF IMMEDIATE
OATA WITH ACCUMULATOR.

LOGICAL AND OPERATION OF IMMEDIATE
DATA WITH ACCJMULATOR.

LOGICAL EXCLUSIVE-OR OPERATION OF
IMMEDIATE DATA WITH ACCUMULATOR.

MOVE IMMEDIATE DATA TO 'SUS' AND
BRANCH TO A ROUTINE 'COMP' TO PROC-
ESS THE REST OPERATIONS,

TO 'SUS' AND
AND BRANCH TO A
PROCESS THE REST

TO 'SUEl' AND 0
TO A ROUTINE
THE REST OPER AT-

MOVE IMMEDIATE DATA
CARRY FALG TO 'CYY'
ROUTINE 'SUSCOM' TO
OPERAT IONS,

THE PROGRAM COUNTER CONTENTS IS STO-
RED AT THE LOCATION ADDRESSED SY THE
STACKPOINTER AND IT IS LOADED WITH

THE VECTOR ADDRESS IOOOOIH.

MOVE IMMEDI ATE DATA
TO 'CYY' AND BRANCH
,SU8CO M' TO PROCESS
IONS.

MOVE [MMEDIATE DATA TO 'ADO' AND
CARRY FLAG TO 'CYY' AND BRANCH TO A
ROUTINE 'ADCOM' TO PROCESS THE REST
OPE RAT IONS.

MOVE IMMEDIATE DATA TO 'ADD' AND 0
TO 'CYY' AND 3RANCH TO ROUTINE
'ADCOM' TO PROCESS THE REST OPERAT-
IONS,

AO[),=H'O'
6,=F'l'
AD)+I [I) ,O[ 6'CYY,=X'OO'
4, =F' 1 •
4,V1F:J(
4,"1FPC
ADCOM4DD.==H'O'
6,=F'l'A)O+I (I I,01 6J
CYY(I ',MFCY
4,=F'l'
4,~FPC
4,~IFPC
ADCOMSU3,=H'O'
6,=F't'SUB+I (\ 1,0: 61CYY,X'OO'
4,=F'l'
4,MFPC
4. MFPC
suaCOMSUB,=H'O'
6,=F'l'SUB + I[I I,0 [6 I
CYY[IJ,MFCY
4, =F' 1•
4,MFPC
4,.~FPC
SU3C M
6,=F'l'
MFAI 11,0161
4,=F'l'
4,MFPC
4, ~Ff'C
A'ICOM6,=F'I'
'1FAll ),0(6)
4.=F'1'
4,MFf'C
4, '" F:l COXRCOM
6,=F'l'
~FAlll,0161
4, =F' l'4,MFPC
4, ~ F:> C
OXRCOM
5LJ~.=H'O'
6,=F'l'
SUB+ J ( I I ,0 [ 61
4,=F'l'
4,MFPC
4,Iw1F:lC
COMP
5,=F'O'
5,~F5P5,=H'2'
5. MFSP
8, ~ ICRO'~EM
5,8
011,51,MFPC+1
5,=F'l'
<) ( I,5 I,MFPC

AH
5TH
a
~VC
A
~VC
L
A
5TH
B

AH
STH
o
A
DC

_H
SH
STH_A
AR
~ VC
A
~VC

~VC
A
~ VC
~ VC
L
AH
STH
B
~ VC
A
~VC
~VC
L
AH
STH
9~VC
A
~VC
~v I
L
AH
STH
B
~VC
A
~VC
~VC
L
AH
STH
B
A
'lC
L
AH5TH
B
A
~C

R;TO

O~ I

C'I

X~ I

A'll

S J I

S91

A)I



'1VC \4F:lC: 2) ,=X' 0000'
B RSTCOM

R3 T I 5,=F'O' THE PROGRAM COUNTER CONTENTS [5 STO-
LH 5.'1FSP RED AT THE LOCATI ON ADDRESSED BY
sH 5.=H'2' STACKPO[NTER AND [T [5 LOADED WITH
5TH 5.'1FSP THE VECTOR ADDRESS IOOO8IH.
LA 6.MICROMEM
AR 5.8
'1VC [lll.51.MFPC+\
A 5, =F' 1 t

MVC I I .51 • MFPC
'1VC "1F;>C(21,=X'OOOB.
B RSTCDM

R, T 2 S.=F'O' THE PRCGRAr~ COU NT ER CONTENTS [5 STO-
LH 5, 1\1FSP RED AT THE LOCATION ADDRESSED BY
sH 5, =H' 2' STACKPO[ NTER ANO [T [5 LOADED WITH
5TH 5.'1FSP THE VECTOR ADDRESS IOOIOIH.
_A 6."1 [CROMEM
AR 5.8
V1 VC o ( 1 .5) • MF PC + I
A 5.=::F'l'
'1VC O(I.51.I~FPC
'1VC \1F:>Ct 2 •• =X'OOlO.
El RSTCDM

R, T 3 5,=F'O' THE PROGRM~ COUNTER CONTENTS [5 STO-
LH 5. '1FSP RED AT THE LOCATION ADDRESSED BY
SH 5,=H'2' STACKPO[ NTER AND [T IS LOADED WITH
5TH 5. "IF SP THE VECTOR ADDRESS (OOI8IH.
'-A 8.M[CROMEM
AR 5.8
'~VC O( I .51 .MFPC+l
A 5,=F'l'
~4VC OII.51.MFPC
MVC IFPCl21 .=X' 0018'
B RSTCOM

R, T 4 - 5,:::::F'O' THE PR OGflAM COUNTER CONTENTS [5 sTO-
LH 5.~FSP RED AT i .HE LOCAT[ ON ADDRESSED BY THE
SH 5,=H'2' SL\CKPO[:NTER AN) IT [5 LOADED WITH
5TH 5.Io\FsP THE VECTOR ADDRESS (OO20IH.
_A 8.M[CROMEM
AR 5.8
Io\VC O( 1.51.MFPC+l
A 5,=F'l'
MVC Oll,51,MFPC
"IVC Io\F~CI2I,=X'OO20'
B RSTCDM

RS T 5 L 5,=F'O'
,-H 5.Io\FSP THE PROGRA~1 COU NTER CONTENTS [5 STO-
SH 5, =H' 2' RED AT THE LOCAT[ON ADDRESS ED BY
STH 5.'1FSP STACKPO[NTER AND [T [5 LOADED WI TH
_A 8,M[CROMEM THE VECTOR ADDRESS IOO28IH.
AR 5.8
Io\VC O( 1.51.MFPC+I
A 5.:;:;:F'l'
"IVC 0' 1 ,51 d-1FPC
MIIC McPC( 21. =X' 0028'
S RSTCOM

RS T6 5,=F'O' THE PROGRAM COUNTER CONTENTS IS 5TO-
,-H 5.Io\FSP RED AT THE LOCATION ADDRESSED BY
sH 5,=H'2- STACKPOI NTER AND [ T IS LOADED WITH
5TH- 5, "1FSP THE VECTOR ADDRESS IOO30IH.
_A 8,"1 ICROMEM
AR 5.8
MVC OII.51.MFPC+l
A 5, =F I 1•
MVC O(I.51.MFPC



MVC 'FPC( 21 .=X' 0030'
B RSTCOM

RST? 5,=F'O'
LH 5,~FSP
SH 5,=H'Z'
STH 5,I-1FSP
LA 8 •.~ (CROMEM
AR 5,8
'1VC O( 1.5I,MFPC+1
A 5.=F'l'
'1VC [ I .5 I , "IF PC
MVC M=PC[ 21 .=X' 0038'
B RSTeOM

Ri T CO~ ~VC ADRES,=F'O'
'1VC 'IDOlES+2 ( 21 • r4FPC
A 8, .!\DRES
LR 6.8
B XEXT

pJPB '1VC ADRES,=F'O'
LA B, 'II CROME.'1
'1VC A;)RES+2[2I,MFSP
.!\ 8,ADRES
'I ve '4Fe(II,O[81
.!\ 8,=F'l'
~ve 'IF[J( I J, O( 81
B DopeOM

pJ ~ D "Ive AJR=:S,=F'O'
_A 8,'1leROMEM
~ve ADR ES+2 (2 I. MFSP
A 8.ADRES
"Ive "IFE(I'.O(8'
A 8,=F'l'
'1ve '1FD [ I I , 0 ( 8 •
B "J"(OM

PJ"H '1ve A:lQE5.=F'O'
c..!\ 8,'1leROMEM
'1VC .!\)RES+2 (21, MFSP
A 8, .!\DRES
\Ive MFL ( I I .0 ( 81
A 8.=F'l',,,vc MFfl(II.O[81
[J ")"eUM

P)PPS. '1ve A.D~ES,=F'O'
LA 8, ,'1leRO"lE'I
'1ve .!\)RES+2[ 21 ,MFSP
.!\ 3, .!\DRES
"1VC '1F" SW(I J ,0 [ 8 I
"Ive A.DD.=H'O.
'1ve AD). I ( I I , "IF P S1'1
LH 4 • .!\DD
SLL 4. I
STH 4,.!\D::>
'1ve '-IFS [ I I , ADD
Mve PS)(II,MFPSW
'oj I °SD.X'40'
~ve ADD.=H'f)'
'-IVC .!\;)D+I (II ,PSO
_H 4,ADD
SLL 4.2
STH 4, ADD
'-Ive 'IFZ(I'.ADD
'1VC PSD(II,MFPSW
\j I :>SD.X'lO'
.'1ve ADD.=H'O'
'-Ive .!\DD+I [I I,PSD
LH 4 • .!\DO

THE PROGRAM COUNTER CONTENTS IS STO-
RED AT THE LOCATION ADDRESSED BY
STACKPOINTER AND IT IS LOADED WITH
THE VECTOR ADDRESS (00381 H.

THE CONTENTS OF STACK ARE LO.!\DED IN
REGISTERS 'MFe' AND "MFS' RESPECTIV-
ELY.

THE CONTENTS OF THE STACK ARE LOADED
IN REGISTERS 'MFE' AND "MFD' RESPEC-
T (VE L Y.

THE CONTENTS OF THE ST.!\CK ARE LOADED
(N REGISTERS '~lFL' ANO "MFH' RESPEC-
TtVELY.

THE CONTENTS OF THE STACK ARE LOADED
(N 'PSW" AND ACCUMULATOR RESPECTIVE-
LY. ALL THE FL.!\GS ARE SET WITH THE
CORRESPONDING BIT OF THE 'PSW'.



SL~ 4,4
5TH ". AD!)
~IIC '~FIIC[ I' .AD)
\lIlC ::lSO'l l,MFPSW
NI !=»SD,X'04'
'1I1C AD).=H'O'
\lIlC IIDD~ I (II ,PSD
_H 4, ADD
SLL .!t. 6
STH 4,IIDD
\l IIC \IF:> ( II .ADD
\1I1C :>SD (II,MFPSW
'll :lSD,X'Ot'
\l IIC 4.DD,=H'O'
'1I1C A)D~I(I'.PSD
LH 4. ADO
SLL 4,8
STH 4, ADD
\lIlC \lFCY( I' .IIDD
A 9,=F'l'
MIIC M<=A(II.0(8'
B :>J:> COM

PJ5HB Co 4,=F-O'
\lIlC IID~ES,=F'O'
_A 8. 'I ICRO ME/~
'1I1C ADRES+-2( 21,MFSP
A 8. A D~ ES
S 8.=F'l'
MIIC 0: 1,8) ,MFa
S 8,=F'l'
'~IIC CI,81,MFC
B :>USHC OM

pJ 5 HD - 4,=F'O'
\lIlC ADRES,=F'O'
LA 8,MICROMEM
\lIlC AD~ ES+2 121, MFSP
A 8.IIDRES
S 8,=F'l'
MIIC 01 1 .8' • MFD
5 8.,=F'l'
\lIlC o ( I .8 1 , 'IF E
B PUSHeo...,

pJ 5 HH 4,=F'O'
\lIlC IIDRES,=F'
Coli 8,'1ICROMEM
\1I1C IID~ ES+-2 (21. MFSP
A 8, II DR E S
S 8,=F'l'
MIIC 011.81,MFH
S 8,=F'l'
\lIlC ot l,8l,MFL
3 PUSHCO\l

pJ SH~ 5 W L 4,=F'O'
~ IIC I\D:<ES,=F'O'
LA 8.\lICFlOMEM
'1I1C IIDR ES~2 [ 21 • 'IF SP
A B. ADRES
S 9,=F'l'
.\lIlC O( 1,81,MFA
S 8,=F'l'
'l I '4 F:J ~w.x • FE'
DC rvtFP SW. I"tFC Y
\l IIC M<,=F-O'
\1 IIC "K~31 II .MFAC

4,'1<
SLL 4.4

THE CONTENTS 0= REGISTER PAIR 'MFB
MFC' ARE STORED IN THE STACK.

THE CONTENTS OF REGISTER PAIR 'MFO
MFE' ARE STORED IN THE STACK,

THE CONTENTS OF REGISTER PAIR 'MFH
MFL' ARE STORED IN THE STACK.

ALL THE 8085 =LA~5 ARE INSERTED INTO
THE 'PSW' AND THE CONTENTS OF ACCUM-
ULATOR AND 'PSW' ARE STORED IN THE
STACK.



El

DI

[ ,'I

I \I B

OJT

ST
\I I
DC
MVC
"'VC

SL_
ST
\I I
:lC
MVC
"'VC
L
SLL
ST
\I I
OC
"'VC
"'VC
L
SL_
ST
N I
DC
"'VC
B

'"9
'"B
"'HSTH
CLC
BC
CLC
BC
BC
-'"
L
BAl..R

'"B
L'"
L
L
9"'LR
"'VCTR
"'VC
:>"'CK
"VC
'"B
-"'H5TH
'"CLC
BC
"'VC
U\I"K
"'VC
TR
'I VC

4,MK
""'F:lSW.X'EF'
~~FPSWI 1) ,MK+3
MK.=F'O'
'1K+31 I) ,MFS
4, MK
4,7
4,"'K
"'FPSW.X'7F'
'IF:> SW I 1 I ,MK+3
,\11K.=F '0'
MK+311I,MFZ
4.MK
4.6
4, ~tK
'1F::lSW, X'BF'
'~F:> 5W 1 1) ,MK+3
MK,=F'O'
"1<+3' 1 J ,MFP4,MK
4,2
~.MK
,"'1F::>SW,X'FB'
"'F" SW 11 I,MK+3
OII.8I,MFP5W
:>U SHC 0'1
6, =F' 1•
XEXT
6,=F.l'
XEXT
4, =F' 1•
~.MFPC
4,MFPC
I'PTI 41 ,=C 'DSKT'
8. IN'"
1'1 P T[ 41 ,=C' KBR D '
g. I NB
?STOPC
l 3 • Sf" VE
IS, =VI SUB)SKI
14.15
6,=F'2'
X=:XT
13. S4 VE
15. =VIOUTPORTI
3.=F'O'
14,15
5.013/
r>.<[2~.O(5J
T:>K I 2 I, TTAB-X'C I'
PTLI3l,TPK
TPKI21,PTL
'" F '" 1 1 / , TP K
6.=F'2'
XEXT
!J.. = F' l'
4.~F:lC
4,'lFPC
5,=F'l'
OUTPT(4I,=C'PRNT'
7. OUT '"
)(BI21.016'
X~ t 3 J • XB
XBl21,XL
X91 21 ,TRT",a-X'FO'
xc 1 21 .'1FA

IF I NPUT PORT I S SIMULATED THROUGH
DISKETTE BR4NCH TO SUBROUTINE
ISUBDSKI,
IF IT IS SIMULATED THROUGH CONSOLE-
KEYBOARD BRANCH TO SUBROUTINE
1 OUTPORT I,

IF OUTPUT PORT IS SIMULATED ON LINE
PRINTER THEN UNPACK PORT ADDRESS AND
)ATA. CONVERT TO EBCDIC FORM AND
PRINT ON THE LINE-PRINTER, IF IT IS
5 I MULA TED UPON CONSOLE KEYBOARD THEN
BRANCH TO SUBROUTINE 'OUTPORT' TO
) I SPLA Y UPON CONSOLE,



IN?K XLt3J.XC
MVC X::121.XL
TR XCI 2) .TRTA3-X'FO'
'IVC JUT"UTlI32I,SPAC:::
MVC OUTPUT(601.0PRlNT
PUT "'lINT

OJTA CLC OUTCNI41.=C'CNSL'
BC 8.JUTBCLC JUTPT(4),=C'PRNT'
BC 7.STllPC
A 6.=F'I'
B X:::X T

OJTB LA 13.SAVE
L 15.=V[OUTPURT)
LA 3.=A[MFAl
BALR 14,15
A. 6,=F'11
3 XEX T

SfP08 B STJPB BRANCH[NG TO STO" SIMULAT[ON FOR
SfPIO 3 STDPEl [NVALID OPCOD=:.
ST> L8 3 STOPB
STP 28 B STOPB
51 F38 B STOPu
SIPCB B STOPB
ST FD9 B STOPB
ST'DO B STOPB
STPED B STOPB
ST FFO B STOPBSIAT09 B STOPA BRANCH[NG TO STOP S[MULATION FOR
STAT[[ 3 STOPA ILLEGAL COMMAND.
STATI4 B STOPA
STATL5 B STOPA
STATI6 B STOPA**********~****4~~*****************************************************
* ** ** XXXXXXXXXXXXXX *
* X UEBUGGER X *
* XXXXXXXXXXXXXX *
* ** ** THE COMMANDS THAr A'IE USED TO s=:r THE CUMMANO rABLE ARE UT[LIZED*
* BY Tt"IEDEBUGG=:R UNIT. THE DEBUGGER hlEC[EVES THE CONTROL AT THE END *
* OF .sHI~LATION OF EACEH INSTRUCTION. DEBUGG[NG ANJ DIAGNOS[S ARE IICC*
* OMPLISHED IN THIS UNIT. THE DEBUGGER CAN PRUV[DE THE MEMORY DUMP *
* AND THE PRINTOUT OF REG[STERS CONTENTS USING SIGLE STEPP[NG OR *
* BREA<POINTS. THE LOADING. TRANSFERRING. SIMULAT[NG AND DISPLAYING ** ETC. OF M[CRO"ROCESSOR PROGRAM CAN ALSO BE DONE ACCORD[NG TO THE *
* COMMANDS MENT[ONED BY THE USER. TH[S UN[T NORMALLY TRANSFERS THE *
* CONT'lOL TO TH=: CONTROL PROGRAM TO S[MULATE NEXT INSTRUCT ION. [F 1'10*
* BREA<POINT IS FOUND. A BREAKPO[NT AT TH[S POINT CAUSES TO BRANCH TO*
* THE COMMAND P'lOCESSOR TO PROCESS THE NEXT COMMAN SET. *
* **=====================================================================*
X=:CT S'l 5.5 THE FLAG CONTENTS OF 'PBPCNT' IS

SR 3.3 TESTED WHETHER BREAKPO[NT PR[NTING
S'l 2.2 [S REQUIRED AT THIS VALUE OF PROGRAM
_H 3.PB"CNT COUNTERlMFPCl. [F NO. BRANCH TO TEST
CH 3.=H'O' THE FLAG OF THE NEXT COMMAND TABLE
BC 8.JM"X OTHERWISE GO TO SUBROUTINElSUBBPPI
LA 2.PBPTAB FOR BREAKPO[NT PR[NT[NG.
LH 5, ~ EP C

B"NTP CH 5,0121
BC 8.BPPRNT
A. 2,=F'2'
BCT 3.BPNT"



THE FLAG IS TESTED WHETHER SINGLE
STEP PRI:NTING (S REQUIRED. IF YES,
BRANCH TO SUOROUTINE(SUBPRINTI FOR
SINGLE STEP PRINTING OTHERWISE GO TO
TES' THE FLAG OF THE NEXT COMMAND
TABLE.

THE FLAG FUR MEMORY DUMP OS TESTED.
[S DUMP REQUIRED AT THIS VALUE OF
PROGRAM COUNTER(MFPC' • IF NO, BRA-
NCH TO TEST THE FLAG OF THE NEXT
COMMAND TABLE OTHERWISE GO TO THE
SUBROUTINEISUBDMPI FOR RINTING THE
MICROPROCESSOR MEMORY DUMP.

WHETHER PROGRAM CDUNTER(MFPCl [S TO
BE SET. IF NO. BRANCH TO PROCESS THE
NEXT CCMMAND TAa..E OTHERW ISE SET
'MFPC' WITH ADDRESS STORED [N 'WITH-
PC'THE FLAG IS TESTED WHETHER SINGLE
ST::P PRI,NTI NG IS REQUIERED. IF YES.
BRANCH TO SUOROUTINE(SUBPRINTI FOR
SINGLE STEP PRINTING OTHERWISE GO TO
TEST THE FLAG OF THE NEXT COMMAND
TABLE.

D"IPX
13. SA VE
15. =V( SUB9PPI
14.15
3.DI~PCNT
3. =H. O'
ADENT
2.Dr~PTAB
5."IEPC
5.C (21
l~" l
2,=F'2'
3. lMP Y
ADENT
3.M(CROMEM
ADRES,=F'O'
AlRES+2 (21.0MP5TART
2.3
2.ADPESA)~E5+2121.DMPEND
3. AD~ES
13. SA VE
15. =V( SUBD"PI
14.153.DATCNT THE FALG [5 TESTED wHETHER PROGRAM'
3. =F'O' DATA TO BE LOADED IN THE MICROPROC-
B.AD"SSF E5S0R MEMORY FROM COMMAND TABLE. [F
AD~ES,=F'O' YES, COMPUTE THE LOADING ADDRESS BY
5,\1E"C ADDING THE GIVEIN ADDRESS 'ENTAD' TO
5.ATAD~ STARTING ADDRESSIMICROMEMI OF MICRO-
7.AD"SSF PROCESSOR MEMORY ON MAINFRAME AND
4. M [CROME\1 PROGRAM/DATA CODE LOADED ACCO'1D[NGLY
AD~ES+2( 21 ,ENTAD [F NO. BRANCH TO TEST THE NEXT FLAG
4.AD~ES OF THE NEXT COMMAND TABLE.
5.=A(M[CROMEM+655361
0(1,41.0(51
4,=F'l'
5. =F' 1•
3,ENTA
5,5
3,3
S"5NT 131 .=C '000'
"CSAD
5. "I EP C5. PRN TADR
4. "CSAO
5,TILADR
2."CSAD
13. SA VE
SS T F ( 3 I•=C ' TNT'
8. XYPRN T
P~INT,SP.2
SSTFI 31 ,=C' TNT'
15.=VISUBPR[NTI
14.15
3.AT=>C
3. "IEPC
7. ADO SS T
5. 'Ill T H" C
5,"IFPC
SSCNTI31,=C'OOO'
"IXAD
13. SA VE
3"TF( 31 ,=C' TBT'
8.I,XPRNT
::J~INT,SP,2

[J
_A
-BALR
_H
CH
flE
LA
LH
CH
BE
A
BCT
B'-A\1VC
\1VC
LR
A\1VC
A'-A
L
BALR
_H
CH
BC
"IVC
LH
CH
BC
LA
"IVC
A
L
"IVC
A
A
BCT
S'l
SR
CLC
BE
_H
CH
BC
CH
BC
LA
CLC
OC
C~TRL
\1 VC
L
BAc. R
_H
CH
BC
!...H
STH
C_C
BE
LA
CLC
DCCNTRL

S,TPRNT
AlD SS T

Xi ;:>RNT

PC SAD

S,PR~T

D~;:>Y

D~;:>X

'DENT



ROeJTI E FOR INVALID OPCOOE

ROUTINE FOR ILLEGAL COMMAND.

WHETHER MAXIMJM NUMBER OF INSTRUCT-
ION STEPS HAVE BEEN EXECUTED. IF NO,
BRANCH TO TEST THE FLAG OF NEXT

COMMAND TABLE OTHERWISE STOP SIMJLA-
TION GIVING APPROPRIATE MESSAGE.

[5 BRAKPOINT ENCOUNTERED. IF NO, BR-
ANCH TO SIMULATE THE NEXT INSTRUCT-
ION OTHERWISE GO TO 'NEXT' TO PROC-
ESS THE NEXT COMMAND SET.

T"K(ZI.0(61
3.'1ICROMEM
6,3
6. AD
D(: 2) .4D+2
J<T(3).PJ<

B5 T PA

B3 TPB

SrJPB

M~I\D

SBPAD

~VC BPTF(31.=C'TBT'
L 15.=V(SUBPf' INTI
BALR 14.15
L 5 • ...,AXNO
::: 5,=F'O'
BE SBPAD
_ 4."RES'lO
A. 4,=F'l'
ST 4.PRE S'lO
CR 4.5
Be ~.STOPG
S'l 5.5
SR 3.3
LH 3.SB"CNT
CH 3, ;;:H' O'
BC B.ZEXT
"-A 2.SB"TI\B
LH 5. '1E" C
CH S.0(2'
BE BSTPB
A 2,=F'Z'
BeT 3.3STPI\
H ZEXT
~ve XL(31.'1EPC
U'lPK PL (51 .XL
'~VC 9"X(41.PL
TR B" X (4 I•TR T1\B- X 'F0 '
~VC JUTPUT( 1321 ,SPACE
'IVC OUTPUT(90) .BPRI~T
C'lTRL ;>:UNT.SP.2
PUT :>RINT
'1VC SSTF(31.=C'OOO'
'1ve B"TF(31.=C'OOO'
B' NEXT

** * *** ** * * *** '* *** * ** ** * *** ******* * ** ** *** ** *** *** * ** * * * *** ** ** *** *** **** ** XXXXXXXXXXXXXXXXXXX *
* X ERROR HANDLER X ** xxx XXXXXXXXXXXXXXX *
* ** IF A~ ERRO'l OCCU'lS IN ANY OF T~E PROGRAM UNITS THE CONTROL BRANC-*
* HES TO THE ERROR HANDLER. EXECUTION OF THIS SECTION STOPS SIMULA- *
* TION WITH APPRJPRIATE ERROR MESSAGE FOR THE USER. THE ERROR HANDLER*
* MAY BE CALSSIFIEJ INTO TWO CATAGORIES AS FOLLOWS. *
* I) CJ'I'IANO :>ROCESSOR ERROR ROUTINE ** 21 CONTROL "ROGRI\M ERROR FOUTINE *
* ** THE CO'~MI\ND PRJC::'SSOR ERROR ROUTINES INCLUDE 'STOPA'. 'STOPC'. ** 'STO~D'. 'STO~E'. 'STOPG', 'STOPL', AND CONTROL PROGRAM ERROR *
* ROUllNES 1.'lCLUDE 'STOPS' AND 'STOPH'. *
* ** **=====================================================================*
STOPA '1VC JUTPUTlI321,SPACE

'1 ve I ~ V ( 251 • I NY,OR K
'IVC JUT"UT( 132) 01NVCMNJ
CNTRL "RI.'lT.SP.3
PUT PRINT
CLOSE DISKT."RINT
::'OJ
'1VC
_A
SR
ST
'1VC
'IVC



ADDRESS T"'BLE OF THE PROGRAM
SEGMENTS OF MICROPROCESSOR
INS TRUCT IONS,

EXIT ROUTINE FROM ENDLESS LOOP.

ROUTINE FOR MICROPROCESSOR ADDRESS
EXCEPT ION,

ROUTINE OECLEARS THE ERROR MESSAGE
WHEN NUMBER OF OAT'" EXCEEDS MICROP-
ROCESSOR MEMORY SIZE,

ROUTINE FOR ABSENCE OF COMM"'ND TER-
MIN"'TI NG SYMBOL.

ROUTINE FOR ILLEGAL OPT ION,

ILLEG"'L INFORM"'TION FROM CONSOLE
FOR 'HLT' I NSTRUCT ION.

.SP"'CE
'PR I NT

Xl...' 31 ,JKT
P_(5I,XL
LX(4'.PL
LXI 41 ,TRTAS-X'FO,'
"'lINT,SP.3
JUTPUT{ 1321 .SPACE
JUTPUT{SO',LPRINT
PRINT
DISKT,PRINT

JUTPUT[ 1321
JUTPUTl50 I,
P~INT,SP,3
:l~lNT
JISKT,PRINT

:JUT"UTI 1321 .SP"'CE
JUTPUT(901.HPRINT
P~INT.SP.3
"~INT
DISKT."RINT

JKL(51.JKT
TM" ( 4 , • JKL
T"l"(4I,TRTAB-X'FO'
PKt 2) ,TPK
XL (31 ,f'K
P K ( 21 • XL
PKt 21 ,TRTA.B-X'FO'
P~INT.SP.3
[JUTPuT( 1321 ,SPACE
OUTPUT: 601, WPRNT
"~INT
,>ISKT,PRINT

:JUTPUTlI32I,SP"'CE
JUT"UT( 100 I .EPR INT
?~INT.SP.3
P~INT
DISKT.PRINT

DUT"UT: 1321 ,SPACE
:JUTPUT{ 701 ,CPR I T
PRI NT. sr. 3
P~INT
DISKT.PRINT
:JUTPUT{ 1321 .SP"'CE
:JUTPUTlIODI,DPRINT
P~INT.SP.3
PRINT
DISKT.PRINT

ADNOP

U,'lf'K
"IVC
TR
MVC
UNf'K
"IVC
TR
C'lTRL
'IVC
~IVC
f'UT
CLOSE
EOJ
'IVC
'IVC
CNTRL
PUTCLOSE
EOJ
"IVC
'IVC
CNTRL
PUT
CLOSE
EOJ
"lVC
~'J~
C'lTRL
f'UT
CLOSE
EOJ
"lVC
"lVCCNTRL
PUT
CLOSE
EOJ
'4VC
"IVC
CNTRL
PUT
CLOSE
EOJ
"I'1C
UNP<
MVC
TR
C'lTRL
MVC
'-tVC
PUT
CLOSE
EOJ************************************************************************ DECLARATIVES *

* ------------ **=====================================================================*
OS F
DC "'_4(NO"1
DC "'_4{LXI31
DC "'_4(ST"'XBI
DC "'L4(INXBI
DC "'_4{INRBI
DC "'L4(DCRBI
DC "'L40IVIBI
DC "'L4IRLCI

S TOPC

S r DPH

SfaPG

STaPE

STOPD



DC 'I_4[ST"081
DC 'IL4[D'IDBI
DC 'IL4(LD'IX3)
DC 'IL4(DCXB I
DC 'I_4tINRC)
DC 'IL A (DCRC I
DC AL4(MVICI
DC ALA[RRCI
DC AL4(STPIO)
DC 'IL4(LXIDI
DC AL4(STAXDI
DC AL4[INXDI
DC ALA(INRDI
DC AL4tDCRD I
DC 'I_4(MVIDI
DC AL4(RALI
DC 'IL4(STPIBI
DC AL 4 (DADD I
DC AL4(LDAXDI
DC 'IL4(DCXD)
DC 4L4( INRE I
DC ALA(DCREI
DC A_4("'VIEI
DC 'IL4[RARI
DC 'I_4(R IMI
DC 'IL4(LXIHI
DC 'IL4(SHLD I
DC 'I_A( INXHI
OC 'I_4( INRHI
)C AL4 (DCRHI
DC ALA(MVDJI
DC 'IL4(D'I41
DC 'ILA(STP281
DC AL4[[)ADHI
DC 'ILA[LHLDI
DC 'IL4(DCXH)
DC 'ILA(INR II
DC 'I_A(DCRLI
DC AL4(MVILI
DC 'IL4(CMA'
DC 'I_A(SIM)
DC 'IL4(LXISPI
DC 'I_4(ST4)
DC 'ILA( INXSPI
DC 'IL4(INRM)
DC 'IL4(DCRMI
DC 'IL4(MVIMI
DC 'IL4(STCI
DC AL4(STP381
DC 'IL4(DADSP)
DC '\L4(LDA'
DC A_4IDCXSP)
DC '1_ 4 ( I NR 'I I
DC 'IL4(DCRAI
DC 'IL.4(MVI41
DC 'ILA(CMC)
DC 'IL4 (MOV3B I
DC 'IL.4(MOVBC I
DC AL4(MOVBDI
DC AL4(MOVBEI
DC 4L.4(MOV3H)
DC 'IL 4 (MOVBL I
DC 'IL4(MOVBM)
DC 4L4(MOVB'I I
DC 'ILA{MOVCB)
DC AL.4(MOVCCI



DC 4L4(MOVCDI
DC 4L4(MOVCE I
DC AL4(MOVCHI
DC 4!...4(MOVCLI
DC 4L4(MOVCM)
DC 4L4(MOVCAI
DC 4L4(MOVDBI
DC 4L4 (MOVDC I
DC 4L4(MOVDDI
DC 4L4(MOVDEI
DC 4L4(MOVDHI
DC 4_4(MOVDLI
DC '''-.4 (MOVDM t
DC 4L4(MOVD41
DC 4L4(MOVEBI
DC 4L4(MOVECI
DC A!...4 (MOVED I
DC AL4(MOVEEI
DC 4L4(MOVEHI
DC ~L40-10VELt
DC 4_4(MOVEMI
DC 4L4["10VE41
DC AL4[MOVHBI
DC 4L4(MOVHCI
DC 4!...4(MOVHDI
DC 4L4(MOVHEI
DC 4L4[MOVHHI
DC AL4(MOVHL I
DC 4L4(MOVHMI
DC AL4HIOVH41
DC 4!...4(MOVLBI
DC 4L4(MOVLCI
DC 4L4(MOVLDI
DC ,\L4(MOVLEI
DC AL4(MOVLHI
DC ~!...4 [MOVLL I
DC 4L4[MOVLMI
DC 4L4[MOVL41
DC 4L4(MOVMBI
DC 4L4(MOVMCI
DC 4_4(MOVMDI
DC 1I_4(MOVMEI
DC 4L4(MOVMHI
DC IIL4(MOVMLI
DC ~L4(HLTl
DC 4_4(MOVM4 I
DC IIL4(MOVABI
DC 4L4(MOV4CI
DC 4L4(MOV4DI
DC 4L4(MOV4E'
DC4L4 (MOV4HI
DC 4L4[MOV4LI
DC 4L4(MOVAMI
DC 1I_4(MOVA4 I
DC 4!...4(ADDBI
DC AL4(ADDCI
DC AL4(ADDDI
DC AL4(ADDEI
DC AL4(ADDHI
DC AL4(I\DDLI
DC I\L4(I\DDMI
DC IIL 4 ( 1\ DO 1\ t
DC A!...4(ADCBI
DC AL4 (ADCC I
DC AL 4 (1\ DCD I
DC 4L4(I\DCEI



DC ,\:-4 (ADCH)
DC AL.4(ADCLI
DCA _ 4 [ ADC M I
DC AL4(ADCAI
DC AL4lSUBBl
DC AL4(SUBC'
DC AL.4 (SUElD I
DC AL4( SUBE'
DC AL4( SUOHI
DC AL4(SUBLI
DC AL4(SUBM)
DC ALA(SUBAI
DC ALA( SBBB I
DC AL4(SBBCI
DC AL4(SBBDI
DC AL4(SBBEI
DC AL4( SBBH)
DC ALA (SBOL I
DC AL4lSBBMl
DC ALA(SBBAI
DC A:-4(ANABI
DC AL4(ANACI
DC ALAIANADI
DC AL4 (ANAE I
DC AL4(ANAHI
DC ALA(ANA.II
DC AL4 (ANAM I
DC AL 4 ( A NA A ,
DC AL4(XRABI
DC AL4(XRACI
DC AL4(XRADI
DC AL4(XRAEI
DC AL4(XPAHI
DC ALA(XRA_,J
DC A:-4(XRAMI
DC AL4 (XRAA I
DC AL4(ORABI
DC ALA(DRAC'
DC AL4(DRADI
DC ALA(DRAEI
DC AL4(ORAHI
DC ALA(ORALI
DC AL4(DRAMI
DC ALA(DRAAI
DC AL4(CMPBI
DC AL4(CMPCI
DC AL 4 (C MPD I
DC AL4(CMPEI
DC AL 4 (C MP HI
DC A_A(CMPLl
DC AL4(CMPMI
DC AL 4 (CMPA I
DC AL4(RNZ)
DC AL4(PDPB)
DC ALA(JNZI
DC AL A (JMP)
DC AL4(CNZ)
DC AL A (P USHll I
DC ALAlAD()
DC ALA(RSTOI
DC ALA(RZ)
DC A:-A(RET)
DC ALAlJZ)
DC AL4(STPCBI
DC AL4(CZI
DC ALA(CALL)



DC
DC
DC
DC
DC
DC
DC
DC
DC
DC
DC
DC
DC
DC
DC
DC
DC
DC
DC
DC
DC
DC
DC
DC
DC
DC
DC
DC
DC
DC
DC
DC
DC
DC
DC
DC
DC
DC
DC
DC
DC
DC
DC
DC
DC
DC
DC
DC
DC

D~ST7 DC
C"INADT AB DC

DC
DC
DC
DC
DC
DC
DC
DC
DC
DC
DC
DC
DC
DC
DC

AL4[ ACII
AL 4 (R ST I I
AL4(RNC I
AL4(POPO I
AL4(JNCI
AL 4 (0 UTI
AL4(CNCI
AL4 [PUSHD I
AL4(SUII
AL4 (R ST21
AL4(RCI
AL4tSTPD91
AL4 (JCI
AL4(INI
AL4(CCI
tlL41 STPOD I
tiL 4 ( SB I I
tiL 4( R ST31
tlL4tRPO I
AL4 (POPH I
tlL4(JPO I
AL4(XTHLI
tI_4tCPOI
AL4(PUSHHI
tlL4(tlNII
tlL4{RST41
tlL4(RPEI
tlL4(PCHL)
tlL4(JPEI
tlL4(XCHGI
AL4 (CPE I
tiL 4 ( 5 TP E 0 I
AL4(XRII
tiL 4 (R ST 51
tlL4(RPI
AL4 (POPP SIN I
AL4(JPI
tlL4(011
AL4(CPI
AL4(PUSHPS~ I
tlL4tORII
tlL4(RST61
tlL4(RMI
tlL4(SPHLI
tlL4(JMI
AL4(EII
tiL 4 (C MI
AL4l 5 TPFO I
tlL4(CPII
AL4 (RST7l
tI_4(ADPORT I
AL 4t BEND I
tlL4(BEXECI
AL4(BPDMP)
AL4lBPSETI
tlL4 (OPT ION I
AL 4 (B EN TR T)
tiL 4 (BPSETTI
tlL4(BENTRF I
tlL4(STtlT091
AL4 I SETREGI
A_ 4( 5 Ttl TI I I
AL410DUMPI
AL4(MXINSTI
AL4(STtlTI41
tlL4t STtI TlSl

tlDORESS Ttl8LE OF COMMtlND VALIDITY
CHECKER&EXECUTOR.



SI\IIE
A)
S3
H:JU S
CYC
P'l ESNO
I'/PT
OJ> PT
OJ TCN
CYY
RI\
P(C
X_
PL
ZERO
I~ A9
FLAG
MF I>
MF9
MF (
MFO
MFE

"lFH

MFL
MFSMF!
MFAC
MFP
MFCY
MF SW
M<
JAoD
P:iO
T"'<
PIL
MI\SK
IrAS

K_I
AoRES
SO RCEA<
ADD
SJB
MFSP
MEPC
M
N
MFPC
1'/ PUT

OJTPUT
I'/WOR<
O"RINT

X9

DC
DC
DC
DC
DCas
DC
DC
DC
DC
DC
DS
OS
DS
DC
DC
DSas
DS
DS
DC
DC
DC
DC
DC
DC
DC
DS
DC
DS
DC
DC
DC
DC
DC
DC
DC
DC
DS
DC
DS
DS
DS
DC
DC
DC
DC
DC
DC
DC
DS
DC
DC
DC
DC
DSDS
DC
DS
DC
OS
DS
DS
DC
DS
DC

I\L41STATI61
AL41STPBPI
AL 4 1PRNTOP I
'IL4(PRSTEPPI
AL4(PRSSTFI
18F
FlO'
FlO'HIO'
HIO'
F'O'
CL4
CL4
CL4
X. 0 •
x • 0 •
C!... 3
CL3
CL5F'O'
X'FOFIF2F3F4F5F6F7F8F9C1C2C3C4C5C6'
X'O'X'O'X' •
X'O'X'O'X'O'
CL2X.O.
CL3
X. 0 •
X'O'X'O'X'O'
X' 0 •X'O'X'O'F'O'
FX.O.
CL2
CL3
CL3x.oo.
X' F AFBFCFDF EFF'
C' •
X' F OF IF 2F 3F 4F SF 6F 7F 8F 9'
FlO'F'O'F'O'
CL2H'O'HIO'H' ,
H'O'
X
XH' •
CL.80
C' •
CLI32
CL80
DCL 60
C' 8085 ACCUMULATOR CONTENT OJTPJTTING FOR PORT'
CL2
C' IS •



XC OS
DC

C>R INT OS
DC
DC
DC

L>RINT OS
DC
DC

LX OS
DC
DC

LillO OS
J"'D OS
K'" C DS
N"'D DS,PRNT OS

DC
P( DS

DC
T~;> OS

DC
DC

l.'II!CMNDDS
DC

I'll! OS
DC

S>"'CE DC
J< 0 S
J(L OS
J<T DS

OS
D:>C'" DC
0" (6 DC

OS
E'lTAD DC
"'T"'DR DC
D"'TCNT DCDilITADR DC
E>RI'lT OS

DC
DC
DC
OS

"'TPC DC
\OIITHPC DC
E'lT "'OF 0 ~u"nopc DC
H>RINT OS

DC
DC
DC

6>RINT OS
DC
DC
DCB:>X OS
DC
DC

S" 5NT DC
S5 NT DC

o ~
D~PST"'RT OS
D~ FEND OS
D~PCNT DC
D~PTAB OS

CL2
20e. •
OCL 70
c'*****ERROR MESSAGE- •C' ILLEG"'L OPTION OR OPTION MISSING*****'
zoe' •
oeLao
C'''*****ERROR MESSAGE- ,C' BOBS MICROPR CESSOR ADDRESS'
CL4
C' EXCEPTION**"*'"
30C' ,
F
o
H
CL3
OCL60C'*,,""*ERRUR MESSAGE-
CL2C' IS INVALID OPCODE MA='
CL4C'*****'
20C' •
OCL 132
C'''''*''''ERRORMESSAGE-
CL 25
C' INV"'LID COMMAND"****'
13 2C' •
C_4
CL5
CL3
FHIO'
H'O'
HHIO'
H' O'
FlO'
FlO'
OCL 100C.* ••••••*ERROR MESSAGE- NO, OF DATA IN ENTRY MODE'
C'EXCEEDS MICROPROCESSOR MEMORYj****'
20C' •
H
H' O'H'O'HIO'
HIO'
OCL 90C'''**••*ERRJR MESS"'GE- DATA FROM CONSOLE FOR H"'LT IS •
C'ILLEGAL OR MISSING** ••••*.
20C' ,
CL9049C' •

4C' $'
C'BREAKPOINT OCCURED AT-'
CL4
4C' $'
SOC'
C' 000 •
C'OOO'
F
H
HH'O'
XL60



MODE IS EITHER'
S[GN*****'

EXECUTION EXCEEDS LIMIT*****'

THE OPERANDS OF ALU OPERATION IS
EXTRACTED FROM MAIN PROGRAM AND
STORED AT THE ADDRESS OF 'ADD' AND
'SUB'. CARRY FLAG(MFCYI IS STORED IN
'CYY'. ALL THE NIBBLES OF THESE THR-
EE EXECPT THE LEAST SIGN[FICANT NE
MADE 0, [ADDI IS LOADED IN 1'19THROU-
GH HALF-.ORD OPERATION AND IS ADDEO
WITH 'SUS' AN) 'CYY'. THE FIFTH
B[T OF THE RESULT FROM THE RIGHT
CHECKEO. IF IT IS ZERO 'MFAC' IS SET
TO 0 OTHERWISE IT [5 SET TO I.

ALL THE REGISTERS ARE SAVED,
'112 IS USED AS BASE REGISTER.

NOGEN
14,12012(13)
12,0
*,12
13. SAVE+4
5,0 ( 3 I
AOOI21.0(5)
5.04( 31
SUB I 2 1 ,0 I 5 )
5,08(31
CYY+I (11,0151
CYY ,=X'OOOI'
AJD,=X'OOOF'
SUB, =X'OOOF'
9.=F'O'
9,ADD
9, SUB
9. C yy
9,ADD
ADD ,=X'OOIO'
9,AOO9,=H'O'
ACI
A:Cll,=X'Ot'

FD'O'
FlO'
HIO'HWO'
HIO'
HIO'
XL60
XL60
OCL 100
C'*****ERROR MESSAGE- DATA IN ENTRYC'BLANK OR NOT ENDED WiTH DOLLARI$I
'20C' •
OCL50
C'*****ERROR MESSAGE-
lOC' •
C'OOO'
C' 000 '

"lVC
NC
NC
NC
L
_H
AH
AH
SHt
~C
LH
CH
BE
~JC

BEGIN

OS
DC
DC
DC
DC
DC
DC
OS
OS
OS
DC
DC
DC
OS
DC
DC
DC
DC
L TDRG

MICRO~EM OS 64XLI024
END BEGIN

***********************************************************************
* ** ** XXXXXXXXXXXX *
* X ACFLG I X *
* XXXXXXXXXXXX *
* ** ** THIS IS A SUBROUTINE PROGRAM. THE AUXILI,\RY CARRY fLAG IS SET IN *
* THIS P~JGRAM SEGMENT FJR ADD AND INCREMENT OPERATIONS AMONG OPER- *
* ANDS. THESE O>ERANDS MAY BE REGISTERS OR MEMORY CONTENTS OR IMME- *
* DIATE DATA. THE OPERATION IS PERFORMED ON THE LEAST SIGNIFICANT ** NI3B_E OF I BYTE DATA. EACH OATA IS INSERTED INTO 2 BYTES OF MEM- ** DRY AREA FOR HALF-WORD OPERATION. ALL THE NIBBLES EXCEPT THE LEAST *
* SIGNIFICANT O~E IS MADE ZERC AND THEN ADDED. THE FIFTH BIT OF THE *
* RESU_ T FROM THE RIGHT IS ACCOUNTED WHI CH REPRESENTS THE ACTUAL VAL-** UE OF AXILIA~Y CAR~YIMFACI. THE AUXILIARY CARRY IS EITHER SET TO 1*
* OR 0 ACCORD I~G TO THE STATUS OF THAT BIT. *
* **=====================================================================*
ACFLGI CSECT

PR [N T
ST\1
BAL~
USING
ST
L
M\lC
L
MVC

SS T F
B"TF

G>RINT

MX
MAXNO
Si:lPCNT
PilPCNT
P'INTAOR
TILAOR
PBPTAB
SEiPTAB
0>R INT



THE REGISTER CONTENTS ARE RESTORED
AND FINALLY RETURNS TO CALLING PROG-
RAM.

THE OPERANDS OF ALU OPERATION ARE
EXTRACTED FROM MAIN PROGRAM AND
STORED AT THE ADDRESS OF 'ADO' AND
•SUB'. CARRY FLAG( ~1FCYI IS STOPED IN
Cry. ALL THE NIBBLES OF THESE

THREE EXCEPT THE LEAST SIGNIFICANT
IS MADE O. (ADD 1 IS LOADED IN R9
THROUGll HALF-iliORl)OPERATION AiNO
OTHER TiliOARE SUBTRACTED FROM IT.
TtlE FIFTH BIT OF THE RESULT FROt><
THE RIGHT IS CHECKED. IF IT 15 ZERO
'~IFAC' IS SET TO) OTHER'IISE IT IS
SET TO I.

ALL THE REGISTER:; ARE SAVED.
RI2 IS USED AS BASE REGISTER.

THE REGISTER CONTENTS ARE RESTORED
AND FINALLY RETURNS TO THE CALLliNG
PROGRA M.

NOGEN
14.120121131
12. 0
*, 1 '2
13. SA VE+-4
5.0131
A)DI2).0(5'
5,04(3'SU3(2I,O(51
5.08131CYY+-I (I1.0151
CYY.=X'OO:>I'
ADD. =X'OOOF'
SU3.=X'OOOF'
9,=F'O'
9.ADD
9. SUB
9. C YV
9.ADD
ADD.=X'OOIO'
9. ADD
9,::::H'O'
ACI
AC(I).=X'OI'
AC2
4CtlJ.=X'OO'
3. =AI ACI
13.SAVE+-4
14.2.121131
4.12.361131
14

B
MIIC
LA

-'1I1C
'1I1C
L
MVC
'4CNC
'4C
-_H
SH
SH
STH
NC_H
CH
BE
'1VC
B

AC I '1VC
AC 2 LA

_'1
LM
BR

BE G 1'4

ADD
SJ3
CfV
AC

AC I
AC2

AC2
4C(1).;::X'OO'3,=A.tA:::)
I 3 • SA VE +-4

LM 14.2.12113'
LM 4. I2. 36 I I31
BR 14

DECLA'<A T IVES
DS 18F
DS F
D: H' 0 •
DC H'O'
DC H'O'DC X'O'END BEGIN***********************************************************************

* ** XXXXXXXXXXXX ** X ACFLGD X ** XXXXXXXXXXXX *
* ** ** THIS IS A SUBRJUTINE PROGRAM. TIlE AUXILIARY CARRY IS SET IN THIS ** P'<UGRAM SEGM::NT FOR SUBTRACT AND DECREI~ENT OPERATION. THE DATA MAY ** BE THE REGISTER OR MEMORY CONTENTS OR IMMEDIATE DATA. THE OPERATION** IS PERFJRMED DN THE LEAST SIGNIFICANT NIBBLE OF I BYTE DATA. EACH ** DATA IS INSERTED INTO 2 BYTE OF MEMORY AREA FJR HALF-WORD OPERATION** A~_ THE NIBB_ES EXCE~T THE LEAST SIGNIFICANT JNE 15 MADE ZERO AND ** THEN SUBTRACTED. THE FIFTH BIT 0= THE RESULT FRO~ THE RIGHT 15 ACC-** OJNTED WHICH '<EPRESENTS THE ACTUAL VALUE OF AJXILIARY CARRYIMFACI. *
* THE AUXILIARY CARRY IS SET TO I UR [)ACCORDING TU THE STATUS OF *
* THAT BIT. *
* **=====================================================================*
ACFLGD CSECTPRINT

ST~
BAL '<USING
ST

*SA II E



TESTED
ACCU'lU-

R4 IS LOADED WITH THE CONTENTS UF
ACCUMULATOR AND CrlECKED. 'MFZ' IS
SET TO I IF THE CONTENTS IS 0 OTHER-
I.ISE ITIS SET TO I.

ALL THE REGISTERS ARE SAVED.
~12 IS USE) AS BASE REGISTER.

THE STAUS OF PARITY FLAG IS
BY CHECKIN~ EACH BIT OF THE
LA TOR.

THE NINETH BIT OF 'HOUS' CONTAING
THE ALU ORERArION IS TESTED. IF IT
IS I CARRY FLAG IS SET TO I OTHER-
••1SE ITIS SET TO J.

ACCUMULATOR CONTENTS ARE EXTRACTED
=ROM MAIN PRO~RAM AND STORED IN THE
HALF-WORD LOCATIUN 'HOUS'. ALL THE
BITS OF THE ACCUMJLATOR CONTENTS ARE
MADE ZERO EXCERT THE LEAST SIGNIFIC-
ANT EIGHTH BIT WHICH REPRESENTS THE
SIGN FLAG. 'MFS' IS SET TO 1 IF THIS
'lIT IS I OTHERWISE IT IS SET TO O.

NOGEN
14.120\2(13)
12. 0
*, I 2
13. SAVE+4
4.0131
HlUSI21. (4)
4, 04( 31
CYC121.01 41
HJUSS (2) ,HDUS
rlJUSS,=X'OOBO'
9,'iDUSS9.=H'O'
SISII).=X'OI'
S2
S( 1 ).=X'O •
HOUSZ(2) .HOUS
4 t =F' O'
4.HOUSZ
4,=H'O'
Zl
ZI I) .=X'OO'
Z2
Z ( I ) • =X' 0 I '
4.C YC4,=X'FFFO'
8.~AR 1
HOUSC(2).HDUS
4.=F'O'
HOUSC,=X'OI DO'
4,HOUSC
4,=H'O'
CYI
CYII) ,=X'OI'
CY2
CY(II.=X'OO'
4.=AICY)
1O. =F • 8'
5.=F'O'
7. =F • O'
9.=F'O'
HJUS" (2) •HD US

:"'HCH
BE
'1VC
B
"IVC
LH
CH
BC
'lVC
-NC
LH
CH
BE
'lVC
B
'lVC
_A
L
L
L
L
'lVC

-'lVC
'1VC
\jC
LH
CH
BE
'lVC
B
"IVC
'lVC

-'lVC

Cf I
Cf2
PAR I

Be::GIN

51
S2

ZI
l2

ADD
SJ B
CYY
AC

DECLARATI YES
o ~ 18F
DS F
DC H' 0'
DC H'O'
DC H'O'
DC X"
E\jD BEG I"

***********************************************************************
* ** ** XXXXXXXXXXXX *
* X SUBFLG X ** xxxxx )XXXXXX *
* ** ** THIS IS THE SUBROUTINE WHICH SETS ZERO FLAGlMFL).SIGN FLAG(MFSI. ** PAR ITY F_AGIMF" I AND CARRY FLAGIMFCYI. THE RESJLT OF THE ALU OPERA-** TION IS USED TO DETERMINE THE THESE FLAGS. THE ACCUMULATOR CONTENTS** IS I\jSERTED I~TO A HALF-WORD MEMORY LOC4TION 'HOUS'. *
* **=====================================================================*
SJBFLG CSECT

PR IN T
ST'l
BAL~
USING
ST

*SAVE



R3
ESS

ALL THE REGISTERS ARE SAVED.
'lIZ IS USED AS BASE REGISTER.

ALL THE REGIST~R CONTENTS EXCEPT
ARE RESTORED.R3 CUNTAINS THE ADD
OF ALL THE FLAGS.

NOGEN
'lFA,MFSP.MICROMEM
14,120121131
12. 0*. 12
13, SAVE+-4

'lIlC
NC,-H
CH
BC
AH
LH
SRL
STH
BCT
5TH
NC
LH
CH
BC
'lIlC
B
'lVC
_A
L
-~LM
BR

B=.GIN

AN

A'll21 .HOUSP
AN. =X'OOOI'
9,AN9,;::H'O'
B.PAR 3
7,=H'l'
5.HOUS"
5. I
5.HOUSP
IO,PAR2
7.HOUS"
HJUS" .=X'O()OI'
7.HOUSP7.=H'O'
8. ::J AR 4
;:> ( 1 ) • =x •CO'
PAR 5
pel' • =X '0 I •3.=A{Z,S,P)
lJ,SAVE-4
14.2. IZI 131
5.12. 40e 131
14
DECLARAT III='S

OS IBF
OS F
DC H' 0 •
DC H'O'
DC li'O'
DC ti'O'
DC H'O'DC ""'0'
DC X'DO'
DC X'OO'
DC X'OO'DC H'O'
OS F
DC H'O'
DID B:'GIN************************************************~*******************.**

* ** ** XXXXXXXXXXXXXX ** X SUBPRINT X ** XXXXXXXXXXXXXX *
* ** ** THIS SUBROUTINE IS INTENDED FOR SINGLE STEP PRINTING. AFTER SI~U-*
* LATING EACH INSTRUCTION WE AN FINO THE STAU5 OF THE DIFFERENT MIC-*
* CROPRDCESSOR ~EGISTE~S DESIGNATE) ON MAINFRAM=.. FOR DEBUGGING CONV-*
* INIE'lC=.PROGRA~ COUNTE~ IS ADE TO REPRESENT THE ADDRESS OF HjSTRU-** CTI CN JUST SI~ULATED. EIGHT BYTES OF PROGRAM IN HEXADECIMAL CODE ** STARTING FRO~ THE MEMURY ADDRESS INDICATED BY PROGRAM COUNTER ARE *
* SHJWN AGAINST IT. THE CONTENTS OF MICROPROCESSOR REGISTERS, FLAG *
* STATUS AND STA:K CONTENTS RESULTED IN AT THE END OF SIMULATING AN ** INSTRUCTION ARE SHUWN IN SINGLE STEP PRINTING. *
* ** **=====================================================================*
SJBPRINT CSECT

PRINT
EXTRN
ST'I
BA,-R
USING
ST

HJUS
C'fC
HJU SS
HOJ SZ
HOUSC
HD USP
S
Z
P
C'f

*SAVE

PARol.
PARS

PAR3

PAR2



R~GW

OPEN
,"IVC
"IVC
LA
"IVC
_R
A
L
\1VC
U'4;>K
"IVC
TR
"IVC
A
A
BCT
"IVC
UNPK
"IVC
TR
"IVC
"IVC
A
_A
L
"IVC
JNP(
,"IVC
TR
"IVC
II
A
BCT
"IVC
UNPK
'lVCT~
_II

"I11C
J'4:>(
'lVCTR
"IVC
II
II
BCT
II
"IVC
UNPK
"IVC
TR
"IVC
II
II
"IVC
U.'4 PK
"IVC
TR
"IVC
A
L
LII

P~INT
K!...T.=F'O'
2 , = II 1 MF SP I
S:>KI2/,O( 2/
8, S TK
(_ T+2 [21 •SP K
4,=II(.'liCROMEM'
3.4
3.KLT7,=F'4';>KI2/. (3/
XL [ 31 .P K
P«(21.XL
PKI 2/ .TRTIIB-X'FO'
O(2,B),PK
8,=F'3'
3 t =F' 1•
7, SP V.
'~L(31 ,SPK
SMI5/,ML
S:>(4I,SM
S:>(41 ,TRTAO-X'Fe.'
:>CKI21.21"21
('_T+212/,PCK
!+,KLT
8. COD E
7. =F' 8';>([21,0[41
X_[3/.:>K
P<121.XL
;>(12/,TRTAB-X'FO'
O(2.8',PK
8,=F'3'
4,=F'l'
7.;>CW
'lLI3I,PCK
S'l(5I,ML
:>C[4I,SM
;>CI4I,TRTAB-X'FO'
8, ~ EG
2.=AIMFIlI
7,=F'S'
;>«2),0(2'
X_'3J,~K;>KI2I,XL
:><[2/,TRTII3-X'FO'
O( 2.8/.PK
8. =F- 5'
2,=F'l'
7, ~ EG W
2.=F'2';>K[21,0121
XLI3I,:>K
=-« 2. ,XL
P(121.TRTA3-X'FO'
01"2.8I,PK
8, =F' 5'2,=F'4':>KI2I,o.[21
,'<-(3/.PK
PK[2I,XL
:>KI21.TRTAB-X'FO'
012.8/,PK
2,=F'l'
7,=F'S'
8,FLAG

THE OATA CONTIlINED IN STIICK ARE UN-
;>IICKED AND CONVERIED TO EBCDIC FORM
AND STORED AT THE ADDRESS CONTIlINED
IN R8.

THE STIICK POI'4TING IIDDRESS IS UNPIIC-
KEO ANO CONVERTED TO EBCDIC MODE IN
• SP' •

THE INSTRUCTION CODE STIIRTING FROM
IIDDRESS INDICIITED BY THE PROGRAM
COUNTER IS UN:>ACKED AND CONVERTED TJ
EBCDIC MODE AND STURED AT ADDRESS
CONTIII NED IN R8.

THE PROGRAM COUNTER CONTENTS IS
UNPACKED AND CONIIERTED TO EBCD[C
MODE IN 'PC'.

THE CONTENTS OF MICROPROCESSOR
GENERAL PURPOSE REGISTERS AND ACCUM-
ULATOR ARE UN;>ACKED AND CONVERTED
TO EBCDIC MODE AND STORED AT THE
ADDRESS CONTAINED RB.



X_
P<
5" V E
KL 1
5"K
M~
5~
5:ir
P::
CJDE

R"G

MV::
~NPK
~VC
TR
"VC
""BCT'!VC
MVC
"UT
C~OSE

-"SR
05
05
05
DC
05
05
05
05
DC
05
DC
05
DC
05
DC
05
DC
05
DC
05
DC
050::
05
DC
OS
DC
05
DC
OS
DC
OS
DC
OS
DC
05
DC
OS
DC
OS
DC
05
DC
05
DC
OS
DC
OS
DC
D5
DC

?<'121.()(21
XLI31.PK
?K [ 21 • XL
"<121.TRT"J-X'f'O.'o I I .B', PK+ I
8. =F' 5'
2. =F' 1 I

7,FL"GW
JUT"UT( 13~1 .SP"::E
OUTPUT( 1321 •SST
"~INT
PRINT
13,S"VE+4
14.12.121131
14
CL3
CL 2
IBFF'O'
C_ 2
CL3
CL5
O:L132
C' PC='
CL4
C._I
CL2
C' ,
C_2
C' ,
C_2
C'
C!-2
C' •
C_ 2
C' ,
CL2C' ,
C_ 2C' ,
C_ 2
C' 40=.
CL2
C' 8='
C_ 2
C' C='
CL2
C' D='
C_ 2
C' E='
CL2
C' H='
C_ 2
C' L='
CL2
C' 5='
CL I
C' Z='
C_I
C' I\C='
CLI
C' P='
C_ I
C' CY='
C- I
C' SP='

"LL THE FLAG VALJES ARE UNPACKED A~D
CONVERTED TO ~OCJIC MODE,

THE REGISTERS CONTENTS "RE RESTURED
AND RETURNS TO CALLINr, PROGR"M.

RECORD FOR SINGLE STEP PRINTING.



THE MEMORY DATA IS SERIALLY PROCESS-
ED. EACH OF T~ESE DATA IS UNPACKED
AND CONVERTED TO EBCDIC MODE AND
STORED AT THE LOCATION ADDRESSED BY
R a.

THE PROGRAM COUNTER CONTENTS IS
UNPACKEO AND CONVERTED TO EOCDIC
MOD E IN' PC '•

4LL THE REGISTERS 4RE S4VED.
RI2 IS USED AS BAse REGISTER.

THE FIRST LIN~ IN THE MEMORY DUMP
:ONTAINS THE SERIAL NO. IS PRINTED.

NOGEN
"'ICROMEM
14.12.12(13)
t 2. 0*. 1 213.54 VE+ 4
PRINT
p~ [N T .SP .2
JUT?UT( 132' ,SPf\CE
JUTPUT( 100) .SLN'
PRINT
5.2
8.=4IMICROMEMI
5.8
ME"'NII71.DUMP
5 J:l KC
!.LI 31 .f'KC
S"'I 51 .ML
PC{4),SM
PCI41.TRT4B-X'FO'
7,=F'8'
4.4
8, ~ EM W
P«2),O(21
XLC3',PK
elK: 2J ,XL
~<I 21.TRT43-X'FO'
OI2,8),PK
4,=F'l'8,=F'3'
2,=F'l'
7.MEMD2
4,=F'16'
8,"'EMD3
8.=F'3'

SR
MVC
5TH
MVC
UNPK
MVC
TR
L
SR
LA
MVCU\lPK
MVC
TR
MVC
4
4
4
BCT
C
BC
4

"'E '" 02

OUTPUT

B~GIN

5' 4 CE
TRT 4B
PC<
~~INT

OS CL4DC C'-'
OS CL 2
DC C'
D 5 CL 2
DC C'
DS C~2
DC C'.
OS C_ 2
DC 132C'DC X'FOFIF2F3F4F5F6F7F8=QC1C2C3C4C5CS'
D 5 C_'2JTFPR D~V4DDR=SYSLST,I04RE41=OUTPUT.BLKSIZ~=132.CONTROL=YES
PRMOD CJNTROL=YES
OS CLI32
E'!D BEGIN

******************************~****************************************
* ** XXXXXXXXXXXX *
* X SUBDMP X ** XXXXXXXXXXXX *
* ** ** THIS SUBROUTINE IS D~VELCPED FUR PRINTING THE DUMP OF THE MICROP-*
* ROCESSJR ~EMJ~Y DESIGN4TED IN MAINFRAME. IN THE ~4IN PROGR4M THE *
* DUMP START 4DD~ESS H4S BEEN L04DEJ IN R2 AND DUMP END 40DRESS IN R3*
* THE J4T4 CONT41NED IN THE MEMORY BETWEEN THES~ ADDRSS 4RE SHOWN IN *
* THE DUM~ PRINT. *
* **=====================================================================*
SUBD~P CSECT

PRINT
EXTRN
ST"1BA_R
US ING
ST
OPE,'!
CNTRL
INC
MVCPUT
LR

STK



'I::: '4 D3

OJTPUT
P(

DJ '4 P
S~V E
'1_
5'4
P(
X_
P~INT
S_NO

DJ'IPL
>4E"IN

PC
IEMW

L
B
"IVC
MVC
PUT
CR
BC
~
"lVC
:I
CLDSE
_I
L,'1
SR
DS
DS
DC
:lS
DS
DS
DS
DS
DTFPR
PRMOD
DS
DC
DC
DC
DC
DC
DC
DC
DC
DC
DC
DC
DC
DC
DC
DC
DC
DC
DC
DC
DC
DC
DC
DC
DC
DC
DC
DC
DC
DC
DC
DC
DC
DC
:l5
DC
DS
DC
DS
DC
DS
DC

7.=F'S'
"lE"lD2OUTPUT{ 1321 .SPA,CE
:lUTPUT( 95 I•DUMP
?iHNT
2.3
2. "lE'I04
5,=F'\6'
!'4E'"N: I7 ,•SP ACEME,"lDI
P~INT13.SAVE+4 ~EGISTERS ARE RE5TORED AND BRANCHES
14.12.12(13) TO THE CALLIN~ PROGRAM.
14C_132 UUTPUT ~ORK AREA FOR PRINT.
HC' "lEMORY DUMPIBF REGISTERS SAVE AREA.
CL3
CL5
CL 2
CL3DEVADD~=SYSLST.IOAREAl=OUTPUT.OLKSIZE=132.CONTROL=YES
CONTROL=YESOC_IOO THE RECORD OF THE FIRST LINE UF THE
39C' • MEI.IORY DUI"'P.
CIO'
ze'
C' 1 •
2.C' •
C'Z'
2C'
e'3'
2C'C'4'
2C'C'S'
2C'C'6'
'?:C' •
C'7'
5C' •
cia'
2C'C'9'
2C' •
CIA'
2C'C'S'
2C' •
C' C •
2C'C'D'
2C'C'E'
?C' •
e'F'
20C' •OCL95 RECORD FOR MEMORY DUMP PRINT.
13C'
CLI7C'MA='
CL4
C'
CL 2C' •



THE PORT ADDRESS IS CONVERTED TO B[-
NIIRY AND PACK~D. THE PACKED IIDDRESS
[S MULTIPLIED BY 4 AND ADDED TO STA-
RTING IIDDRESS DF THE PROGRAM SEGME-
NT ADDRESS TABLE TO OBTAIN THE ADDR-
ESS OF THE CORRESPONDING SEGMENT.

NOGEN~A)O(J,~ADOI ,PAD 2.PAJD3.PAD04.PADD5,PAD06.PAD07.PAD08
~AD09,PADOA,PADOB.PADOC,PADOD.PADOE,PADOF
14ol2ol2( 13) ALL THE REG[STERS "RE SIIVED.
12.0 RI2 IS USED liS BIISE REGISTER.* • 1 213,SIIVE+4
8,0(31
7.PORTIID
<_T.=F'O'
T~KI21.5[81
T~K[21.TTIIB-X'CI';:>T_(31.TPK
T~K[2J.PTL

_A
MVC
MVC
T~
MVC
~AC(

BEG l'l

S~ACE
T~ T AS

OS Cc. 2
DC C"
D S Cc. 2
DC C"
DS Cc. 2
DC C'
OS C_ 2
DC C"
D S Cc. 2
DC C"
OS Cc.2
DC C"
D 5 CL 2
DC 4C'
DS CL2
DC C"
DS C..2
DC C"
05 C_ 2
DC c"
:> S CL 2
DC C'
D 5 C_ 2
DC C'
DS C_ 2
DC C"
D 5 C_ 2
DC C"
DS CL2
DC 20C I •

DC 132C" BLA NK SPACE
DC X'FOF IF2F3F4F5F6F7F8F9C IC2C3C4C5C5'
E'lD 8EGIN*~*********************************************************************

* ** XXXXXXXXXXX ** ' ; SUB I N X ** xxxxxxxxxxx *
* ** ** THE EXECUT[J'l OF 'IN' COMMAND CAUSES TO 8RANCH TO THIS SJBROUTINE** WHEN I'lPUT PJ~T IS SIMULATED THROUGH DISKETTE THE DATA OF THE IN~UT** PORT ARE PROCESSED AND STORED [N THE COMMAND TABLE BY EXECUTING ** THIS SUBROUTI~E, SINCE WE HAVE K~PT THE PROVIS[ON OF 16 PORTS [N A *
• PROG~A~. SO T~IS SUBRDUTINE CONSISTS OF 16 INDIVIDUAL PRGRAM SEGM- •
• ENTS. THE PRJCEDURE OF PROCESS[N~ THE DATA IN ALL SEGMENTS [S SAME ••* A T BLE IS EASTABL[SHED TO CONTA[N THE ADDRESS OF THIS PROGRAM SEG-*
• MENTS (NOWN AS THE PRDGRAM SEGMENT ADDRESS TABLE. EACH ADDRESS IN ** THE TABLE IS 4 BYTES LONG. *
* **~====================================================================*SJBIN CSECT

PR[NT
ENTRY
ENTRY
ST.'IBA_R
USI'l GST



MVC KL T+3( I) .TPK
L 5.'(LT
M 4.~F'4'
JI~ 7.5
L 7.0(71
JI 8,=F'S'
BR 7

pJ ~ TJ) - 4.=F'23'
LJI 5.JlO"00
ST 5."JlOOO

Jl3 1 "IVC T"«2I,O(81
CLC T"K(21.=C'$$'
BC 8.Jl82
TR T"K(21.TTJlB-X'CI'
"IVC PTLl31, TPK
PIICK TPKl21,PTL
CL I T:JK,X'FF'
BC 2. STOPB
MVC Oll.51.TPK
II 5,=F'l'
II 8,=F'3'
BCT 4,JlBI

Jl32 ST 3.CNTOO
L 13 • SJI VE •. 4
_M 14.12012(13)
B'l 14

PJRTOI 4. =F' 23'
LA 5. JlO"OI
ST 5,"11001

13131 MVC T"K(21.0(81
C_C T:J K [ 2 ) • =C • $ $ •
BC B.BB2
TR T"Kl21.TT4B-X'CI'
MVC PTL l31.TPK
"4CK TPK(2),PTL
C'-. I T::>K,X'FF'
BC 2. STopa
MVC O(I.51.TPK
4 5,=F'l'
4 8,=F'3'
BCT 4.13131

1332 ST 3.CNTOI
L 13, SA VE+4
LM 14.12012(13)
13R 14

PJRT02 4.=f'23'
LA 5.40P02
ST 5,::>AD02

C31 MVC T" K ( 2 I .0 [ 8 J
CLC T" K l 2 I • =C • $ $ •
BC 8. CB2
TR T"Kl21.TTAB-X'CI'
MVC PL .. (3 I • TPK
PACK T"K(21.PTL
C_ I T:J.<'.X'FF'
BC 2. STOPB
.MVC 0[I,51.TPK
4 5,=F'I'
4 8.=f'3'
BCT 4.C81

CB2 ST 3.CNT02
13. So. VE"4

_M 14012012[131
BR 14

PORT03 4,=F'23'
L4 5.AOP03

JILL TIlE OAT4 4RE PROCESSED SERIALLY.
~ACH OF THE POR 04T4 IS CONVERTEO
TO BINARY ANO PACKEO AND STORED IN
THE COMMAND T4~LE.

THE REGI.STERS CONTENTS 4RE RESTORED
4NO RETURNS TO TIlE C4LLING PROGR4M.



ST 5 oF'''OO]
031 MYC TPK121.0181

C_ C TPKI 2 I ,=C '" $ •
BC a.OB2
TR TPKI21.TT"B-X'CI'
'I YC PTLI31. TPK
P"CK TPKI21,PTL
C:" I T'l{.X'FF'
BC 2. STOPB
'1YC O[I.51.TPK
•• 5. =F' 1 •
•• 8,=F'3'
BCT 4.0BI

032 ST 3.CNT03
13. S" VE+4

LM 14.12,121131
BR 14

PJRT04 4.=F'23'
:... •. 5."0"04
ST 5,;> ••004

E31 '1VC T" K [ 2 1 • 0 I a)
CLC T;) K ( 2) •=C • $ $'
BC a.EB2
CL I T' K • C • ,
BC a.STOPO
TR TPK[21.TT"B-X'CI'
'1VC PTL 131. TPK
P "CK TPK 12 I. P TL
CL I T:>K,X'FF'
BC 2. STOPS
'1VC o I I .51. TPK
•• 5,=F'l'
•• 8,=F'3'
BCT 4.EBI

EB2 ST 3.CNT04
13.S"VE+4

_'I 140120121131
BR 14

PJRT05 L 4,=F'23'
L" 5."OP05
ST 5.P"005

FBI '1VC TPK[ 2 J • 0 I a J
CLC T'K[2.,=C'$$'
BC a.FB2
C_ I T':<' ,e' ,
BC a. 5 TOPO
TR T"K[21.TTIIB-X'CI'
"'YC ;>TL[3'.TPK
P"CK T"KI21.PTL
C:'"I r>K.X'FF'
BC 2.STJPB
'1YC OII.5'.TPK
•• 5, =F' 1 •
•• 8.=F'3'
BCT 4.FBI

Fd2 ST 3. C,'H05
L 13.S"VE+4
LM 14.12012[131
BR 14

PJRT06 4 .=F' 23'
:... •. 5. "OP06
ST 5. P"006

GOI "lYC T"K[21.0Ial
C_C T"KI21.=C'$$'
BC a.GB2
C:'"I T:>K.C'



BC 8,ST~P~
TR T=> ~ { 2 •.• T T A.a - X. C t '
~\lC PTL [31. TPK
"ACK T"K(2).PTL
C_ I T'K,X'FF'
BC 2. STOPB
\oI\lC OII.51.TPK
A 5,=F'1'
A 8. =F' 3'
BCT 4.GBI

GB2 ST 3.CNT06
L 13. SI\VE+4
LM 14.120121(3)
BR 14

PJRT07 4, =F' 23'
_A 5.AD"07
ST 5,"AD07

HBI \oI\lC T" K I 2 ) • 0 [ 8 I
C_ C T3 K ( 2 •• =C 1$ $"
BC 8. HB2
CL I T:>K,C'
BC a.STOPD
TR T"KI21.TTAB-X'CI'
IIVC "TL(3).TPK
" ACK TPKI21.PTL
CL I T:tK.X'FF'
BC 2. STOPB
\oIVC OII.51.Tf>K
A 5,=F'l'
A 8.=F'3'
BCT 4.HBI

HB2 S 1 3.CNT07
13. SAVE+4

LII 14012012(13)
BR 14

PJRT08 L 4,=F' 23'
_A 5. AD:>08
ST 5."AD08

J3 I '1\1C T"K(2),OI81
CLC T"KI21.=C'$$'
BC 8. J82
CL 1 T'K,C'
BC 8.STOPD
TR T"KI21.TTAB-X'CI'
'"'v:: :>TL(3).TPK
"ACK T"KI21.PTL
C_ I r>K.X'FF'
BC 2. STOPS
'1VC OII.51.TPK
A 5.=F'1'
A 8. =F' 3'
BCT 4. JBI

JB2 ST 3.CNT08
L 13. SAVE+ 4
_'1 14,12.12(13)
BR 14

PJRT09 L 4, =F' 23'
LA 5.ADP09
ST 5. PAD09

K31 '1VC T"KI21.0181
C..C T:> j( [ 2 • , =C' t $ •
BC 8.KB2
CLI T~K • C •
BC 8.STOPO
TR T"KI21.TTAB-X'CI'
\oIVC "TLI31.T"K



"I\CK T;>KI2l.PTL
C_iI r:'K.X'FF'
BC 2. STOP£l
\1YC 011.51.TPK
1\ 5.=F'l'
1\ 8,=F'3'
BCT 4 •.KBI

KB2 ST 3.CNT09
L 13. SI\ VE+ 4
_\1 14.12.12(131
BR 14

PORTOI\ L 4, =F' 23'
:"1\ 5. 1\0;> 01\
ST S." 1\0 01\

L3 I \1YC r" KI 2 1• 0 I B1
C_C T> K [ 2 •• =C • 1> $ ,
BC 8. LB2
CL I T:>K.C'
BC B.STDPO
TR T"K(21.TTAB-X'CI'
\1YC "TL I 31. TPK
:>I\CK T:>KI21.PTL
C_ I T>K.X'FF'
BC 2. STOPB
,",YC OII.51.TPK
1\ 5, =F' 1•
1\ 8.=F'3'
BCT 4.LBI

L32 ST 3. CNTOI\
13. SI\ VE+ 4

-'" 14,12.12'13)
BR 14

PORTOB L 4, =F' 23'
_1\ .5.I\DPOB
ST 5.PADOB

MElI "'YC T:>KI21.0(BI
CLC T:l' K ( 2 •• =C • $ $'
BC 8.MB2
C:" I r> K ,e •
BC 8.STDPD
TF! T"K(21.TTI\EJ-X'Cl'
,",YC :>TL(31.TPK
PACK TPK I 21 • PTL
C~ I T'K.X'FF'
BC 2. S TOPtI
",ye OII.51.TPK
1\ 5,=F'\'
1\ 8.=F'3'
BCT 4."'BI

"132 ST 3.::NT03
L 13. SI\ YE+ 4

-'"' 14. 12,12( 131
BR 14

PORTOC L 4. =F' 23'
LI\ 5. ADP OC
ST 5,"ADOC

N31 "lYC T"KI21.0IBI
CLC T"K( 2 I. =C'$$'
BC 8. NB2
CLI T::lK.C'
BC 8.STOPO
TR T:>K( 21. TT"3-X'C I'
,",YC PT _ 131. TPK
:>"CK T:>K(21.PTL
CLl T::>K.X'FF'
BC 2. STOPB



~YC '(1,5J,TPK
A 5.=F'1'
A 8,=F'3'
BCT 4,NOI

N92 ST 3, CNTO:
L. 1.3, SAYE+4
:"\1 14.12ol2( 131
BR 14

PJ'lTOD L 4.=F'23'
LA 5, ADP00
ST 5,"ADO)

P31 ~YC T"KI21.0181
CLC TO>K ( 2) • =C ' $ $'
BC 8,:>B2
C:..1 T> <. • c •
BC 8.STJPD
TR T"K(21.TTAB-X~Cl'
\lYC PTL ( 3 1• TPK
"ACK T"K(2I,PTL
C_ [ T:l K • X • F F •
BC 2.STJPB
\lYC Ot 1.5',TPK
1\ 5. =F' 1 •
A 8.=F'3'
BCT 4 .•36 1

P32 ST 3. CNTOD
L 13. SAVE+4
:"M 14,12.1 2( 131
BR 14

PJRTOE L. 4.=F'23'
_A 5,ADPOE
ST 5,"ADOE

a31 ~YC T" K ( 2 ) , 0 ( 81
C:"C T" K I 2 1 ,=C • $ $ •
BC 8. :l B2
CL I T>K,C' •
BC 8, STDP)
TR T"K (2 " TTA3-X'C I'
\lYC PTc.131.TPK
PACK T" K 12 I ,P TL
CL I T:lK IX IFF'
BC 2,5 TOP3
\1YC O(I.5I,TPK
A 5.=F'l'
A 8.=F'3'
BCT 4,aBI

aB2 ST 3.CNTOE
L 13.SAVE+4
~M 14.120121131
BR 14

;>JRTOF L 4,=F'23'LA 5, AD" OF
ST 5. "!lDOF

R31 ~YC T" K I 2 1 .01 81
c:..c T:;) <. ( 2 I • =C • $ $ I

BC B.RB2
C~ I T3K Ie • •
BC 8,STJPD
TR T"K(2l.TTAB-X'CI'
MYC "TL(3I,TPK
" ACK T"K 121 ,PTL
CI T>K,X'FF'
BC 2.5TDPB
MYC [] I I ,5 , • TPK
A 5.=F'l'
A 8,=F'3'



oeL 80
C' ERRJR MESSAGE-
CL2
C' IS INVALID OPCODE
OC- 100
C' ERROR MESSAGE- DATA IN ENTRY MODE IS '
C'BLIINK OR NOT ENDED WITH DOLLAR 5IGN'
20C' •
F
AL4(PORTOOI ~ORT PROGRAM 5EGMENT IIDDRESS TABLE.
IIL4(PORTOIl
IIL41PORT021
IIL4 (PORT031
IIL4lPORT041
AL4[PORT 51
1I_41PORT061
ilL 4 (POR TO 71
IIL4lPORT 81
AL4lPORT091
IIL41PORTOAI
A:..4[PORTOBI
IIL4(PORTOCI
AL4lPORTODI
AL 4 (;> OR TO E 1
IIL41PORTOFI
X'FAFBFCFDFEFF'
C'
X' F OF IF 2F3F 4F5F6F 7F 8F 9'
CL I 32
ISFF'O'C_2
CL3F'O'
F ' 0 •F'O'
F' •
F '0 •
F' 0 •
F'O'
F' 0 •
F' 0 •F'O'
P'O.
FlO'

R32

STOPB

STOPD

B~RINT

P<
D~RINT

PJi'lTAD

TT AB

OJTPUT
SA liE
K_
T~K
PTL
PII DOD
PII [01
PII DO 2
PIID03
PIID04
PA005
P4. D06
P4.) 07
PIID08
PII 009
PADOA
PIIDOB

BCT
ST
~M
8R
MYC
U~PK
MYC
Ti'l
CNTRL
MVC
MYC
PUT
CLOSE
EOJ
\lVC
MVC
CNTRL
PUT
C~OSE
EDJ
DS
DC
DS
DC
DS
DC
DC
DC
DS
DC
DC
DC
DC
DC
DC
DC
DC
DC
DC
DC
DC
DC
DC
DC
DC
DC
DC
DC
DS
DS
DC
OS
OS
DC
DC
DC
DC
DC
DC
DC
DC
DC
DC
DC
DC

4.RBI
3.CNTOF
13.SAVE+4
14.120121131
14
~<t2,.TPK
X_131.PK
PKI 21 .XL
~Kt2).TRTAa-X'FO,'
PRINT.SP.2
JUT;> UT[I 321 • SPA:: E
JUT~UTI801.BPRINT
Pi'lINT
:qINT

JUTPUT( 1321 .SPACE
J UTP UTI 1001 .DPR INT
Pi'lINT.SP.2
Pi'lINT
Pi'lINT

ERROR ROUTINE FOR INVALID OPCODE.



COMMIIND TIIBLEs FOR THE PORT RELATED
COMMAr'JD.

NJGEN~ADOO ,~ADO I ,PAD02 .PA~03 .PIID04.PADO 5 ,;>AD06,P liDO7, PIID08
~A~09,oIlOOA"PAD O,PADOC.PADOD,PIIDJE,PADOF,MFA
14,12,12(13) IILL THE REGISTERS ARE SAVED.
12,0 RI2 IS USED AS BIISE REGISTER.
*. l 2

DC F'O'
DC F'O"
DC F'O'
DC F'O'
DS X_ 60
DS ,'C60
OS X_cO
OS XL-60
OS XL-60
OS X_60
DS X~60
OS XL60
OS X_ 6 0
OS XL-60
Ds X'~60
OS C60
OS XL6
OS X_60
OS X_ 60
OS X;.60DC X'FDF IF2F3F4F5F6F7F8F9CIC2C3C4C5C6'
DC F'O'DC F'O'DC F'O"
DC F'O"
DC F'O"
DC F'O"
DC F'.
DC F"O"
DC F'O'
DC F'O'DC F'O'DC FlO'
OC F'O"
DC F'O'DC F"O'
DC F"O"~TFPR D~VAODR=sysLST,IUAREAI=OUTPUT,CONTROL=YES
PR~OD CDNTROL=YES
OS CL3
DC 132C'
END BEGIN*************~*********************************************************

* ** ** XXXXXXXXXXXX *
•• X sUBDsK X *
* XXXXX)XXXXXX *•. *
* *•• THE SUBRUUTI\lE IS INTENDED FOR TRANSFERR[ NG A PORT DATA TO THE *
* ACCU~ULATOR, T;E EXECUTION F 'IN' INSTRUCTION CAUSES TO ORANCH TO *
* THIS PROGRA ~ [;' PORT DATA IS PROVIDED IN DIsKETT~. THIS PROGRA~ [5 ••
•• REFLECTlJ\I OF THE sUBR[JUTIN~ 'SUDIN'. SO THIS SUBROUTINE CONSISTS *
•• OF 16 PRDGRA~ SEGMENTS.EACH ON~ IS PROCESSED AT A TIME WHEN THE *
* DATA OF THAT ~ARTICULAR PORT [S REQUIRED TO LOAD INTO ACCUMULATOR *
•• THE ~RJCEssI\lG PROCEDURE OF ALL THE PROGRAM sEGM~NTS ARE SAME. *•. **=====================================================================*
sJ 05< CsECT

PRINTEXTR\I
~XTRN
ST~
BA_R
USING

PA 0 OC
PII:00
PADOE
PA [OF
AD POO
AoPOI
ADP02ADP03
II~' '04
AOP06
AoP07
II::>P08
II~P09
A::>POA
II::>POB
ADPOC
110POD
ADPOE
AOPOF
A~P05
nTAB
C\I TOO
C\I TO I
C\I TO 2
C\IT03
C\I T 04
on 05
C\IT06
C\lT07
C\I.'08
C'I T 09C\lTOII
C\I T DB
C\I T OC
C\I TOO
C\ITOE
C'I T OF
PR NT



BTAB

B~DOJ

BII DOl

BAD02

BAD03

BAD04

ST
A
~VC
~VC
S~
-~
BC
BC
BC
BC
BC
BC
BC
BC
BC
BC
BC
BC
BC
BC
BC
BC
BC

~VC
A
ST
_"I
BR
L
L
"I VC
A
ST
L
L\1
BR
:..
L
-
"I VC
A
ST
-U.•
BR

-'
L
"lVC
A
ST
-
L"l
BR

-
L
\lVC
A
ST

13. SAVE + 4
6.•=F'1'KLT.=F'O'
KLT+3Cl 1.0161
5.5
5.KLT
4.=F'4'
15.BTA3[5)
15.BIIDOO
15.BADOI
15.BAD02
15.BAD03
15.BAD04
15.BAD05
15,[3"- D06
15. BAD07
15.6ADOB
15.6AD09
15. BADOA
15.6AD06
15.6ADOC
15.BADOD
15. BADOE
15,BADOF
2. =',,!PADOOI
3.0121
4. = Al MF A I
011.41,0131
3,=F'1'
3.0121
13,SAVE+4
14.120121131
14
2.=A(PAD011
3.0121
4. =AI MFA 1
0[1.41.0[3)
3.=F'I'
3.012l
13. SAVE+4
14.12.121131
14
2.=AIPAD021
3.0[21
4.=AIMFAI
0(1.4I,OI3l
3,=F'l'
3.0121
13.SAVE+4
14.12.12(13)
14
2.=A(PAD031
3,Ot2J
4,=AIMFAI
011.41,0(3'
3.=F' .'
3, [21
13. SAVE+4
14.12,12[131
14
2.=AIPAD041
3.0[21
4,=A[MFAI
0[1.41,013'
3.=F'l'
3.0121

THE PORT ADDRESS [5 EXTRACTED FROM
THE ADURESS CONTAINED IN R6 AND
MULTIPLIED BY 4 TO OBTAIN THE ADDR-
ES OF THE PROJRAM SEGMENT FOR THE
CORRESPONDING PORT.

BRANCHING TABLE.

THE PORT DATA FROI-' THE LOCATION TtlE
ADDRESS OF WHICH 15 CONTA[NED IN
'PADOO' IS LOADED INTO ACCUMULATOR.

THE REGI:STERS CONTENTS ARE RESTORED
AND RETURNS TO THE CALLING PROGRAM.



L 13. SI\ VE+4
~,'" 11>012.12[131
BR 14

Bl\ D05 - 2.=l\(PADOSI
3.0(21

- 4,=l\(MFAI
.••ve 0(1.41.0(31
A 3.=F'l'
ST 3.0(21
L 13. SAVE+4_ ..• 14. 12012( 131
BR 14

Bl\D06 L 2.=A(PAD061
3.0(2)
4.=A(MFAI

.••ve 0(1,41.0(31
A 3,;::F'l'
ST 3.0 (2)
~ 13, SAVE+4_ ..• 14.12.12(\31
BR 14

BAD07 L 2. =A( PADon
- 3.0(21
~ 4.=A(MFAI
.••ve 0(1.4).0(31
A 3.=F'1'
ST 3.0 ( 21

- 13, SA'IE+4_ ..• 14.12012( 13)
BR 14

Bl\ D08 2.=AtPAD081
'- 3.0(21

4. =A[ ~IFA)
"''Ie 0(1,4).0(31
A 3. =F. 1•
ST 3.0(21
- 13. SA'IE+4_ ..• 14. 12012( 131
BR 14

BAD09 L 2. =A( PAD091
3.0(21

~ 4.=AtMFA)
"''Ie 0(1.41.0[31
A 3.=F'l'
ST 3.0(21
L 13.SA'IE+4
~M 14012012(13)
BR 14

BADOA 2.=AtPADOAI
3.0(21

~ 4.=A(MFAI
.••ve 0(1.4).0(3)
A 3,=F'l'
ST 3.0(21

13.SI\V'O+4_ ..• 14.12012(131
BR 14

BADOB ~ 2.=A(PADOBI
L 3.0[21

4.=A(MFAI
"''Ie 0(1.41.0(31
l\ 3, =F' 1•
ST 3.0(21

13.Sl\VE+4
~..• 14.12012(13)
BR 14



IF BRIINCH TO THIS SUBROUT INE IS FROM
'IN' INSTRUCTION.GO TO 'OSPIN' FOR

IILL THE REGIST~RS ARE SAVED.
~12 IS USE) AS BASE REGISTER.

NDGEN
14,12012113\
12. 0
+: • 1 2
13. So.liE+"
C:J'IS:JLE
3,=F'O'
DS"IN

MIIC
A
ST

L

3~

-MIIC
A
ST
L
_14
ElR

-_14
BR
L
L

MIIC
A
ST

:...

BA D OE

BADOF

BADOD

B~G IN

SAllE
K_ T

BADOC 2.=AIPADOCI
3.0(2J
4,=AIMFAI
011.41.0(3)
3.=F'1'
3.0121
I3 •So.liE+4
14012012(13)
(4
2.=AIPADOD)
3.0121
4.=AIMFAI
011.41.0(3)
3,=F'1'
3,0(21
I3 ,So.liE+4
14,12012(13)
142,=I\(PI\DOE)
3,0(21
4,=ACMFAI
(1,41,013)

3,=F'l'
3,0121
13,So.IIE+4

LM 140120121131
BR 14
L 2.=AIPAOOF)
~ 3,O( 2.
L 4,=AIMFA\
MIIC 011.41,013\
.<\ 3,=F'l'
ST 3,012\
L (3 •so.liE+4
LM 14.12012113\
BR 14
DS IBF
DC F'O'
E'ID BEGIN

******************************************************.*.**.******.****
* ** ** XXXXXXXXXXXXX *
* X OUTPORT X ** XXXXXXXXXXXXX *
* ** ** TH~ PROGRAM JF THIS SUBROUTINE [S RELATED TO CONSOLE DISPLAY O~ *
* KEYBOARD DATA ENTRY. THIS SUBROUTINE IS DEIIELOPED TO PROCESS THREE *
* MICR:JP~OCESS:JCl I'ISTRUCTIUNS(IN.OUT.HLT). WHEN INPUT PORT IS SI,MULA-*
* TED THROUGH C:J'ISOLE KEYBOARD THE 'IN' INSTRUCTION CAUSES TU BRANCH *
* THIS SU3ROUTI'I~ TO TAKE DATA FROM CONSUL KEYBOARD. wHEN OUTPUT PORT*
* IS SIMU_ATEO J"ON CONSOLE, THE 'OUT' INSTRUCTION CAUSES TD BRANCH TO*
• THE THIS SUB~)UTINE TO DISPLAY THE PORT DATA UPON C NSOLE. THE *
* 'H_T' I'ISTRlCTIO'l CAUSES TO BRANCH TO THIS SUBROUTINE FOR TAKING *
* DATA THROUGH <EYBOARD TO SIMULATE THE INTERRUPT CONTROL. *
*=====================,======= =======================================*
OJTPD~T CSECT

"RI'ITSTM
B A:"'RUSING
ST
OPEN



*

OBTAINING INPJT DATA THROUGH CONSOLE
KEYBO"RD. IF BRANCH IS FROM 'HLT'
INSTRUCTION.GD TO 'HALT' FOR OBTAIN-
ING OAT" FROM CONSULE KEYBO"RD.OTHER
wiSE UNPACK AND CONI/ERT THE PORT
ADDRESS AND DATA FOR DISPLAYING
UPON CONSOLE,

ENTER CORRECT DATA THRUUGH CONSOLE KEY FOR HALT'

-L'I
'-\1
BR
DTFCN

BC
~VC
J"?K
MVC
TR

LM
BR
A
'1VCUNP<
~I/C
TR:>UTR
~I/C
CLOSE
~A
L

-"-~BR
PUTR
~I/C
C.OSE
~A

'1VC
UNPK
MVC
TR
:> UT
C,-OSE

3,=F'2'
8. H~LT
MK(21.0(61
XL(31.MK
'1«2I,XL
'1«2I,TRTAB-X'FO'
7.0(31:>K(2I,O(71
XL t 3) ,;l K
~K( 21 .XL
PK( 21 ,TRTAB-X'FO'
CJ"SOLE ,DSPLYI
CJNSOLE
13,SAVE+4
14012,12(131
146.=F'I' INPUT. PORT AD~~ESS IS UNPACKED AND
T«2I,O(61 CONVER TO EBCDIC MODE TO DISPLAY THE
X_(3I,TK MESS~GE 'DSPLY2' FOR THE USER, DAT~
T«2I,XL ENTERED THROU;H KEYBOARD IS TAKEN TJ
T«2I,TRT~B-X'FQ' M~IN PROGRAM wiTH HELP OF R3, REGIS-
CJ"SJLE,DSPLY2,CAREAA~( 2' ,CI\RE~ TERS CONTENTS ARE RESTORED AND
CONSOLE RETURNS TO MAIN PROGRAM.
3.=A(AI\)
13.SAVE+4
14,2. 12(131
4. I 2.36 ( 131
14CJ~SOLE,DSPLY4,CAREAZ~(IOI.CAREA IN RESPONSE TO THE MESSAGE 'DSPLY4'
CJ"SOLE J~TA IS ENTERED THROUGH CONSOLE KEY-
3,=A1ZLl OOARD ~ND TAKEN TO MAIN PROGRAM WITH
13. S~VE+4 HELP OF R3. REGISTERS ARE RESTORED
14.2. 12(131 AND RETURNS TO MAIN PROGRAM.
4.12,361131
14DEVADD~=SYSLOG.IOAREA1=OAREA.BLKSIZE=8~.INPSIZE=80.
RECFORM=FIXUNB.TYPEFLE=CMUNO.wORKA=YES

DS CL 80
DS C~8)
)S C~3
OS 18F
05 DCL 80DC C' 8005 ACCUMULATOR CONTENT OJTPJTTING FOR'
DC C')UTPUT PORT'
05 C_ 2
DC C'IS'
OS CL2
DC SOC'
DS C_I,)
OS DCL80DC C' <EY A DATA FROM GIVEN VALUES THROUGH KEYBOARD FOR'
OS C~2DC C'INPUT POR T'
DC SOC"
OS DCL 80DC C' KEY ~ DATA FROM GIVEN VALUES FOR INTERRUPT MAS<'
DC SOC"DC X'FDF IF2F3F4F5F6F7F8F9CIC2C3C4C5C6'
OS C~2
OS OCL 80
DC C'
DC SOC'
E~O BEGIN*~****************************~****************************************

T~TAB•.~
DSPLY4

T(

H"L T

C~R EA
OA I'EA
XL
SAV E
DSPLY I

Z_
DSPLY 2

DSPLY3

P<

D,PIN



IS UNP AC'(
MODE IN

CONTENTS IS UNP-
TO EBCDIC MODE

THE STACK POINTING ADDRESS
ED AND CONVERTED TO EBCDIC
I SP' •

THE DATA CONTINED IN STACK ARE UNPA-
CKED AND CONVERTED TO EBCDIC FORM
liND STOR~D AT THE LOCATION ADDRESSED
BY RS.

THR PROGRIIM COUNTER
liCKED AND CONV ERT ED
IN' PC ••

IILL THE REGISTERS liRE SAVED.
RI2 15 USED AS BASE REGISTER •

THI INSTRUCTlUN CODE STARTING FROM
IIDDRESS INDICATED BY THE PROGRAM
COUNTER IS UNPACKED AND CONVERTED TO
EBCDIC MODE AND STORED AT THE LOCAT-
ION ADDRESSED BY RB.

N:JGEN
MFA,MFSP,MICROMEM
14,12012(13)
12,0
•• I 2
13, SA VE+4
"fliNTK_T,=F'O'
2, =AI MFSP I
SPK121.0121
S, STK
<_T+212J.SPK
4,=AIMICROMEMI
3,4
3, KL T
7. =F' 8'
"<121,0131
X_13I,PK
PK( 2t ,XL
"KI2I,TRTAB-X'FO'
Ol2,BI,PK
8,=F'3'
3,=F'l'
7,SPili
'1_131, SPK
Sloi(5),ML
S~ 14. ,SM
S~ 141. TR TAEJ-X'FO'
":KI21,2121
K,-T+212' ,PC K
4,KLT
8,CODE
7. =F' 8'
"KI 21,0141
X,- 1 31 ,~K
~<12I,XL"« 21 ,TRTII3-X'FO'Ol2,8l,PK
8. =F' 3'
4,=F'l'
7.:JCv.'
M_ I31 ,PCK
S~15I,ML
~:141 .SM
~C141 ,TRTII3-X'FO'

~VC
LA
~VC
,-R
A
L
~VC
UNP<
~VC
TR
~VC
A
II
BCT
MVC
UNPK
~VC
TR
~VC
I4VC
A_II
LI4VC
UN~<
MVC
TR
\1V:
A
II
BCT
~VC
UNPK
"IVC
TR

BEG IN

S'"

* ** ** XXXXXXXXXXXX ** X SUBBPP X ** XXXXX~XXXXX •
* ** ** THIS SUBROUTINE IS INTENTED FOR BRE\KPOINT PRINT[NG. THE P\RAMET-** ERS 3F THE CO~~~ND T~BLE FOR 'PRINT AT OREAKPOINTS'CO~MAND ARE UTI-** LIZED IN THIS SECTION. THIS SUBROUTINE RECIEVES THE CONTROL FROM ,.* THE DEBUGGER .HEN USER MENTIONS ~BOVE COMMAND IN HIS PROGRAM. IT ** A~_OWS THE USER TO OBTAIN A PRINTOUT OF THE CONTENTS OF GENERAL- ** PURPOSE REGISTERS, ACCUMULATOR, PROGRAM COUNTER, STACKPOINTER, ,.* DIFFERENT FLAGS AND INSTRUCTION CUDES ETC. FOR DEGUGGING CONVINIE- ** NCE PROGRAM C3UNTER IS MADE TO REPRESENT THE ADDRESS OF THE INSTR-** UCT ION JUST SI'IU,-ATED. EIGHT BYTES OF PROGRAM STARTING FROM THE ,.* MEMCRY ADDRESS INDICATED BY PROGRIIM COUNTER ARE SHOWN IIGAINST IT ** IN BREIIKPOINT PRINTING. ** ,.
.=====================================================================.
SJ B BPP CSECT

PRINT
EXTRN
ST~
BA,-R
USING
ST
OPEN
~ VC



,

R:' Gili

F _ A Gfl

ST:<

_A

-
L
~V::
U~P<
IIVC
TR
IIV C
A
A
BCT
A
II VC
U~PK
IIVC
TR
live
A
AIlVC
UN;><
IlVC
TR
II VC
A
L
LA
III1C
U~"KIIVC
TRIIVC
A
A
BCT
C~TRL
III1C
IlVC
"UTIlVC
PUT
II VC
f>UT
IIVC
I4VC
PUT
CLOSE
-_14
BR
DS
DS
DC
DS
DC
DC
DS
DC
DS
JC
OS
DC
JS
DC
DS
DC

B.REG
2 • ::; At. : MF J\ J
7,=F'5'
"<121,0(2)X_13I,;>K
D«(2I,XL
P« 21 ,TRTAB-X'FO'
012,81,PK
8.=f'6'
2,=F'l'
7, REG \'i
2.=F'2'"KI2I,[)121
XLI31,PK
OK(2.I,XL
;>KI2I,TRTA3-X'FU'
0(2,81,PK
8,=F'6'
2, =F' 4'
=>K.t2l.0(2)
X_(31."K
PKI 21 ,XL
;>K(21.TRTAB-X'FO'
0(2.8I,PK
2,=F'I'
7, =F' 5'
8.FLAG;><1,21.0121
X_ (31 ."K
P<121.XL
PKI21.TRTAB-X'F •
O( 1,8I,PK+-I
8,=F' 6'
2,=F'1'
7,FLAGW
"RINT.SP.2
JUTPUTll321,SPACE
JUTPUT( 10DI .PCL
"RI~T
JUTPUTlIIOI.SPL
PRINT
JUTPUT( 10 I,REGL
"'lINTJUTPUTI132J .SPA::::'
JUTPUT( 100 I ,FLA CL
PRINT
"'lINT
13, SA VE +-"14.120121131
14
CL3
C_ 2
F'O'
OCLIOO
30C' •
C'SP='
CL4C'
CL2
C' ,
C_ 2
C'
CL2
C' •
C!.... 2C' ,

THE CONTENTS OF THE MICROPROCESSOR
~ENERAL PURPOSE REGISTERS AND ACCUM-
ULATOR ARE UNPACKED AND CONVERTED TO
:'BCDIC MODE AND STORED AT THE LOCAT-
ION ADDRESSED BY R8.

ALL THE FLAG VALJES ARE UNPACKED AND
CONVERTED TO EBCDIC MODE AND STORED
AT THE LOCATION ADDRESSED BY R8.

3R:'AKPOLNT STATUS IS PR INTED.

THE REGISTERS CONTENTS ARE RESTORED
AN~ BRANCHES TO CALLING PROGRAM.

RECORD Fan PRINTING THE STACK POIN-
TER AND ITS CONTENTS.



RECORD TO PRI~T REGISTERS CONTENTS.

FL4G BIT PR[NTING RECORD.

RECORD FOR PRI NTiNG THE PROGRAM
COUNTER CONTENTS AND HEX4DEC[MAL
PROGRAM.

S='

,

Z='

P='
AC~'

E='

8 = I
C='

H=-

D='

L ='

CL2
C' ,
C_ 2
C'
C~2C' ,
C,- 2
132C'
C,- 2
CL3::L5
18F
CL I 32
X' FOF IF 2F 3F 4F 5F 6F 7F 8= 9C I C2 C3C4C5C5'
D:'V4DD~~SYSLST.I04REAI~OUTPUT.BLKS[ZE~132.CONTROL~YES
CD~TROL~YES
OC _ 110
3C' C' •
e'oc='
CL4
C'
CL2
C' ,
CL2C' •
CL2
C' •
C_2
C' ,
CL2
C' •
CL2
C' ,
CL2
C'
~_2
SOC. •
C-2O::LIOO
30 C' •
C'REG [STERS
C' A.::;;I
C_2
C'
C_ 2
C'
CL2
C'
C_ 2
C'
C-2C'
CL2
C'
C:'" 2
SOC' •
OC_[OO
30::' •
C'FU\GS
C_I
C'
CLI
C'
C,- I
C'
CLI

DS
DC
DS
DC
DS
DC
D ~
DC
DS
DS
DS
DS
DS
DC
DTFPR
PRMDD
DS
DC
DC
DS
DC
DS
DC
DS
DC
DS
DC
DS
DC
D S
DC
DS
DC
DS
DC
DS
DC
D S
DS
Dl
DC
DC
DS
DC
OS
DC
DS
DC
DS
DC
OSDC
) ~
DC
DS
DC
DS
DC
DC
DS
DC
OS
DC
DS
DC
Oi'

R:'G

Fe. 4 GL

PC(
R:' GL

Fe. 4 G

CODE

PCL

S:>4CE
S;:>
M_
S~
S41/ E
OU IPUT
T~T 46
P~lNT



DC C' CY='
D 5 C_ I
DC 50C •
END BEGIN



APPENDIX - B
FLOWCHART OF SIMULATION PROGRAM



Appendix -B-1

••
Read a record

Initialize counter

Counter incremented by 1

yes

8

yes

no

Calculate command validity
checker address

Command validity checker
and Executor

Execution of'END' Executionof 'EXEC'

-

Fig. B-1 Flowchart of command processor.



Appendix - B-2

Is no

End
breakpoint. es

no
Convert B.P.address to binary

Address yes
exc eedslimi t7

Store B.P. address in command
table

no Max
breakpoint

count?
yes

Store B.P. count in command
table

Fig. B-2 Breakpoint flowchart.



•

Appendix - B-3

no

no

yes

yes
Is

utput port:
printer?

Is
input port

to be simul ated?

Is
Command correct?

~ommand table
~flag' PRNT'

no

Outpu
ort is console?

Set command table
with flag , CNSL'

no
Set command table
with flag 'CNSL'

yes

Fig. B-3. 'Flowchart to show the I/O simulation command



Appendix - B-4

nput yes
is diskette?

Input
Port is console

keyboard?

yes
Set command tabl e
with. flag 'KBRD'

Set command tabla
wi th fl a g , DSKT'

yes

no Output
art is printer?

port

yes

Set command table
wi th flag I CNSLI

Set command table
wi th fl a g I P RNT I

output
port is canso

Fig. B-3. continuation

Set command table
wi th flag 'CNSL'

no



Appendix 8-5

no

yes
Convert address to

binary

yes

no
Rddress

Address
exCeeds limi t ?

MFPC -••--

Fig. 8-4 Flowchart for setting the program counter

Subroutine( SUBIN)
no

Is
correct?

yes

Subroutine(SUBIN)

Fig. B-5. Flowchart to simulate Diskette as input port.



Appendix 8-6

START

Calculate port address

Program eegment of input
port

program segment of
input port

Convert data to bi-
nary and store in
the command t~ble

yes

yes

no

yes

Fig. B-6 Subroutine SUBIN for Diskette (simulated) port.



Appendix -B-7

no

yes

Convert B.P. address to
binary

ddress yes
exc eeds' limi t?

Store B.P. address in comm-
and table

no
breakpoint

yes

Store B.P. count in command
table

Fig. B-7 Flowchart for breakpoint pringing.



App en dix-B-B

Is
command
correct?

yes
Convert start-address to .binary and store in commandtable

no

yes

no
Convert end-address to binary
and store in command table

Store dump address in
comm and table

yes

yesEnd
of dump

address?
no

Convert dump address to
binary.

no
aX.

dump count?

Store count in commdand table

Fig. B-B Flowchart to set the command table with the Parameters
of memory dump command.



Appendix - 8-9

nD

CDnvert address -1 tD binary
and stDre in cDmmand table

address yes
xceeds"limit?

nD
CDnvert address-2 tD binary
and stDre in cDmmand table

addrEEs
exceeds "limit?

yes

End yes
Df"cDde ? ".

yes

nD

CDnvert cDde tD binary

yesCDde "
value exceeds

limi t?

"Fig.8-9 FlDwchart tD load program in cDmmand table



Appendix-B-10

Store code in command
table

no

Read next code card

to

Code
value exceeds

limi t?

no

yes

Store code in command table

no

yes

yes

Fig. 8-9 continu ation.



Appendix-B-11

no

yes
Store single step flag
in command table

Fig. 8-10. Single stepping flowchart

correct?

Pack the maX. number
and convert to binary

no

Store the
command

number in
table

Fig. 8-11 Flowdiagram for exit from endless loop



Appendix- 8-12

Convert the address
binary

yes

to

no

yes

yes

no

no

no

End
of "code?

Is
blank ?

address yes
exceeds "limit?

Convert code to binary

store cooe in mainframe
mic rop rocesso r memory

yes

no

Fig. 8-12 Program loading flow diagram.



Appendix -B-13

Read next code card

End
code?

no
Convert code to binary

yes

yes

Code
value exc eeds

limi,t?

Yes

Srore the code in mainframe
microproce3f;or -memory ~ ,

number yes
of codes exce-

eds limi ?

no

no End
of record?

yes

Fig. 8-12 continu ation



Appendix-B-14

Is
ommand correct?

yes

Subtract X'C1'from the
register to be set

no

Add the result with address
of Reg. table to obtain the
specified simulated register

Set the simulated register
with corresponding value

no
of

yes

Fig. B-13 Flow diagram of setting the registers.



Appen dix -8 -15

Is
command co rrect.

yes

Convert address-1 to binary

no

Address yes
exceeds .limi t?

no

Convert address-2 to binary

Address
exceeds limit?

no

Dump from address -1 to
address-2

yes

Fig. 8-14 Flowchart to dump the memory



Appendix-B-16

Control programnocommand correct?

yes
Calculate instruction address

~lFPC _ MFPC+1

Control program

Fig. 8-15 Flowchart to start simulation

command correct?

Close files

no

Fig. 8-16 Flowchart to stop simulation.



yes

no

no

Appendix-B-17

of checking?

no
MFPC

content is
dump address ?

no

of checking?

yes

yes

yes

Subroutine
(SU8BPP )

Dump from address
DMPSTART to D!'lPEND

coun'~ .= O?

no

yes

Fig. 8 17 Flowchart of Debugger



Appendix- ~-18

Store code from command
table to mainframe memory

no

yes

MFPC:PRNTAD R L

?

L

SUBROUTINE
(SUBPRINT)

ATPC ?

=

Load MFPC wi th address
sto red in WITHPC

no

yes
Subroutin~
(SUBPRINT)

no

Execution yes
steps exceed

limi t?

Fig. B-17 cont.
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no

yes

no

MfPC
content is br-
eakpoint ?

yes

8
yes

Calculate instruction
address

MfPC -"'--. (MfPC)+1

Program segment of micro
processor- instruction

Program segment of
microprocessor instruc-
tion

fig. B-17 cant.
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Calculate mainframe memory
address with given address

Load MFA with contents addre-
ssed 'by calculated memory

location

MFPC - (MFPC) + 2

Fig. 18 LDA-Load contents of memory location into
accumulator using direct addressing

Caclulate mainframe memory
address with Reg.pair

Load MFA with memory contents

Fig. 19 LDAX-Load accumulator from memory
location addressed by register pair.
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Calculate mainframe memor,y
address with next two bytes

Load MFL with memory content

Increment of memory address
by 1

Load MFH with memory contents

MFPC - (MFPC) + 2

Fig. 8-20 LHLD-Load Hand L register direct

Calculate memory address with
next two bytes

T

Store MFL at memory address

Increment memory address by 1

Sto re MFH at memory address

MFPC ..•••~- (MFPC) ~'2

Fig. 8-21 SHLD-Store contents of Hand L using
direct addressing.
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Load 2nd of reg. Pair
with 1st data.

Load 1st of reg. Pair
with 2nd data

MFPC - (MFPC) + ,2

Fig. 8-22 LXI-Load register Pair with immediate data

8
Move reg. contents to regJ

Fi g. 8-23. MOV (reg, reg )-Mo ve data between resisters

Calculate memory address

Load reg. with memory
contents

Fig. 8-24. MOV (reg, -Move data from memory to register
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Calculate memory address
wi th HL pair

Store reg. contents at
memory address

Fig. 8-25. MOV(M,reg)-Move. data from register to memory

Move immediate data
into reg.

MFPC --- (MFPC) + 1

Fig. 8-26. MVI reg-Move immediate data to register
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Calculate memory addre-
ss wi th HL Pair

Store immediate data at
memory address

MfPC -4- 'MfPC) + 1

fig. B-27 MVI M-Move immediate data to memory

Celculate memory address
with next two bytes

Store accumulator at
memory address

MfPC - (MfPC) + 2

fig. B-28 STA-Store contents of accumulator into memory
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Calculate memory address
with reg. Pair

Store accumulator at
memo ry address

Fig. 8-29 STAX- Store accumulator contents memory
location addressed by register pair

M .•••--
N -.~-

MFD -- (MFH)
MFE --- (MFL)

MFL-

Fig. 8-30 XCHG-Exchange MFD,MFE and MFH,MFL contents
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ADD -.--
Cyy -

(Reg)
(Carry)

Fig. 8-31 ADC reg-Add register with carry

Calculate memory address
with HL Pair

ADD--Memo'ry contents
Cyy- (Carr )

Fig. 8-32 ADC M- Add memory contents with carry

ADD - Immediate data
CYY --- (Carry)

MFPC (MFPC) + 1

Fig. 33. ACI- Add accumulator and immediate
data with carry.
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ADD -- (Reg)
CYY - 0

Fig. 8- 34 ADD reg-Add. register to contents
of accumulator

Calculate memory address
with HL Pair

ADD-- memory contents
CYY --- 0

Fig. 8-35 ADD M- Add memory contents

Add...- Immediate data
Cyy --- 0

MFPC' (MF C) + 1

Fig. B-36 ADI-Add immediate data
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MFA -4-- (MFA)+(ADD)+(CYY

SubrouttOne for ~uxillia
ry MFAC ACFLGI)

Subroutine for MFZ,MFCY
MFP,MFS f1ags(SU8FLG)

XEXT

Fig. 8-37 Continuation of Fig. 8-31 to 8-36

LSD nibbl!! 0
MFA: 9

L

>
MFA -(MFA +X'06'
MFAC - 1

~D nibble 0 >
MFA: 9

Subroutine for MFA,MFCY
MFP,MFS flags(SUBFLG)

MFA - MFA+ X' 60'

Fig. 8-38 DAA-Decimal adjust accumulator
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AD. Reg. Pair

Add H L Pair contents
wi th AD

Store result into HL Pai

Check
carry

Carry -.<----

no

o

yes

Carry -.~- 1

Change PSW with carry

Fig. 8-39 DAD-Double add a register Pair to Hand L

Reg-(Reg) - 1

Fig. 8-40 DCR reg-Decrement specified register contents
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Calculate memory address
wi th HL Pair

Decrement of memory
contents by 1

Store result at memory

Fig. B-41 D RCM-Decrement of memory contents.

Subroutine for MFAC cal
culation(ACFLGD)

Subroutine for
~lFZ,f"IFP,MFS(SUBFLG)

Fig. B-42 continuation of Fig. 8-40 to 8-41

Reg_(Reg) + 1

Fig. 8-43 INR reg-Increment specified register



Fig. 8-44

Appendix- B-31

Calculate memory address
wi th Hl Pair

Increment of memory
con tents by 1

ore result at memory
address

INR M-Increment specified.memory contents

Subroutine for MFACcal
cuI ation (ACFLGI)

Subroutine for MFZ,MFS,
MFP flags(SU8FLG)

Fig. 8-45 Continuation of Fig. 8-43 and 8-44



Increment of Reg.Pair
contents by 1

Store result into reg.
Pai-r

Fig. 8-46 INX~,Increment contents of a reg.Pair

Decrement of Reg. Pair
contents by 1

Store the result into
Reg. Pair

Fig. 8-47 DCX-Decrement contents of a reg. Pair

• (Re g)

Fig. 8-48 S8e reg-subtract contents of a register
from accumulator with borrn'r
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Calculate memory addres
with H L Pair

SUB - memory contents
CYY - (carry)

Fig. B-49 SBB M-Subtract memory contents from
accumulator with borrow.

SUB -lmmedi'llte data"
CYY ---- (Carry1

MFPC -••~- (MFPC)+ 1

Fig. B-50 SBl-Subtract immediate data from
accumulator with borrow

SUB -.~-
Cyy •

(Reg)
o

Fig. B-51 SUB reg-Subtract register contents from
accumul ator.
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Calculate memory address
with HL Pair

Sub_ memory contents
CYY- 0

Fig. 8- 52 SUB M-Subtract memory contents from
accumul ato r

SU8 --- Immediate data
CYY ~ 0

MFPC ..- (MFPC) + 1

Fig. 8-53 SUI-subtract immediate data from accumulator

MFA+-(M FA-( SUB)- (Cyy)

Subroutine for auxiliary
carry flag(ACFLGO)

Subroutine for MFZ,MES,
MFP,MFCY(SUBFLG)

Fig. B-54 Continuation from Fig. 8-48 to 8-53.
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MFA--- (MFA) /\ (Reg)

Fig. 8-55 ANA reg-Logical AND register with
accumulator.

Calculate memory address
wi th HL . Pair

MFA---(MFA) Memory
contents

Fig. 8-56 AN.!!M-Logical ANDmemory contents with
accumulator

r~FA--- (~lFA /\ I mmedi ate
data

~lFPC-(MFPC) + 1

Fig. 8-57 ANI-Logical AND immediate data with
accumul ato r
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MTA-(MFA) v (Reg)

Fig. 8-58 ORA reg-logical OR the register
contents with accumulator.

Calculate memory address
wi th HL Pair

MFA"'C'--.(MFA) V

Fig. 8-59 ORAM-Logical OR the accumulator with
register contents.

MFA (MFA) V Immediate
d t

~lFPC -or~- (r~FPD) + 1

Fig. 8-60 ORI-Logical OR the accumulator with
immediate data.
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Fig. 8-61 XRA reg-Exclusive OR accumulator with
register contents.

Calculate memory address wit
HL Pair

MFA _ MFA V

Fig. 8-62 XRA M- Exclusive OR accumulator with
memory contents.

MFA_ (MFA)\>' mmediatedata

MFPC --- (MFPC) + 1

Fig. 8-63 XRI-Exclusive OR accumulator contents
with immediate data.
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Mf AC.. 1

fig. 8-64 Continuation from fig. 8-55 to 8-57

MfAC, 0

MfCY. 0

Subroutine for
MfS, MfZ, f1fP flags
(SU8fLG)

fig. 8-65 Continuation from fig. 8-58 to 8-63 and 8-64.
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MPI

SUB ~.>--(Reg)

fig. B-66 COMP reg-Compare register contents
with accumulator

Calculate memory address
with HL Pair

SUB- memory contents

fig. B-67 COMP M-Compare memory contents with
accumulator

SUB - immediate date

MfPC- (MfPC) + 1

fig. B-69 CPI-Compare immediate data with
accumulator
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Subtract SUB from (MFA)

Subroutine for MFAC calcula-
tion (ACFLGO)

Subroutine for MFZ,MFS,MFO,
MFCY flags(SUBFLAG)

Fig. 8-69 Continuation from Fig. B-66 to 8-68.
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MPI

ADRES- next two bytes

MFPC- (MFPC)+2

MFSP .....- MFSP -2

. p~nh MFPC contents at
address of MFSP

MFPC -.-- (ADRES)

Fig. 8=70 CALL-call subroutine defined in operand

ADD' flag

=fl ag : 1

MFPC -.~-(MFPC)+2

Fig. 8-71 Call if flag is 1
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ADD • flag

=flag: 0

Fig. 8-72 Call if flag is 0

MFPC loaded from
address 0 f SP

MFSP - (MFSP )+2

Fig. 8-73 RET-Return from subroutine
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ADD • flag

flag: 1 =

•

Fig. 8-74 Return from subroutine if flag is 1

ADD • flag

fl ag: 0 =

Fig. 8-75 Return from subroutine if flag is O.
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MfPC-..•~- next two bytes

fig. 8-76 JMP. jump to the location addressed
by 2nd and 3rd instruction byte.

ADD-- flag

=flag: 1

MfPC- (MfPC)+ 2

B
fig. 8-77 Jump if flag is 1
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ADD-- flag

=
flag: 0

1=

MFPC --- (MFPC)+2

Fig. B-7B jump if flag is o.

MFPC- (MFPC) + 1

no

yes

Input
throuoh console

-k ey?

yes Input no
th rou gh .di sk ett

Subroutine for input
Po rt data (SUBDSK)

Subroutine for input port
data (OUTPORT)

Fig.B-79 IN-Input into Accumulate from simulated port
(diskettB/console key board)



yes

Appendix-B-46

MFPC - (MFPC) + 1

Unpack port address and
(MFA) and convert to

EBCDIC

Pointer display.

no

Display on
line prints

isplay upon
console?

yes

Subroutine for con-
sole display OUTPOR

no

Fig. 80 OUT-Output contens of Accumul~ter on simulated
port(lime printer/console).
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MfSP - (MfSP) + 2

Push MfPC contents at
address of MFSP

MFPC ---- Vector address

Fig. 8-81 RST-Restart

MFSP • (MFSP) + 2

[:h Reg Pair contents at
address of MFSP

Fig. 8-82 PUSH-Write contents of specified
register Pair into top of stack.
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Move contents addressed
b MFSP into Re. air

MFSP - (MFSP) + 2

Fig. 8-83 POP-Read top two stack bytes into
specified reg. Pair.

Subroutine to get data from
console key (OUTPORT)

yes
(Data): 'STOP'

no

no

yes

Do es
data contain

ddress?
yes

Convert address to binary

Move packed sddress to
pro gram cou,nter

Fig. 8-84 HLT - Halt.
F

"
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Reg. or memory
SU8-contents or imme-

diate data

ADD -.~- ADD+SU8 +c2lrry

11F AC

yes

1
MFAC 0

Fig. 8-85 Flowchart of a subroutine to set the auxiliary
carry flag(for addition and increment operation)
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ADD---(MFA)

SUB -.~-
Reg. or memory
contents or
immediate data

ADD- ADD-SU8-C arry

yes Check
5th LS8 of ADD

Is it 11
no

MFAC -.~- 1

8

/1FAC-+- 0

Fig. 8-86 Subroutine flowchart to set auxiliary carry
flag(for subtraction and decrement operation)



App en di x-B -51

HOUS-
ALU

no

no

no

Is
9th LS8 of
HOUS 1 ?

Is
8th LSB of

'- HOUS 1?

yes

yes

Does
ccumulator cont-ain even no

f 1s?

no

sturn

Fig. B-87 Subroutine to set sign,zero,
carry and Parity flags.
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Is
port data from
onsole key?

yes

no

Display message
upon console

no

Is
Output port
console?

Display message upon
conSJlll

Convert key board dat
to binary

Move this data to
.accumulator

yes

Convert Accumulator
contents to EBCDIC

Out data for HLT ins-
truction from console

t
8

Display EBCDIC
data upon console

Fig. B-88: Subroutine for console operations.
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INTEL 8085 INSTRUCTION SET



DATA TRANSFER GROUP

I
Movt' Move (conI)

Mon
lmm.dl.l.

A.A 7F E.A SF A. byte 3E

A.8 " E.8 58 8. byle 06

A.C 79 E.C 59 C. byte OE

MOV-i A.O 7A MOV E.O SA MVI O. byte 16

A.E 78 E.E 58 E. byte 1E

A.H 7C E.H 5C H. byle 26

A.L 7D E.L 50 l, byte 2E

A.M 7E E.M 5E M. byte 36

B.A 47 H.A 67

8.8 40 H.8 60

8.C 41 H.C 61
LOld
Immldilt.

MOV-i 8,0 42 MOV H.o 62

8.E 43 H.E 63 i8 dbl. O'
8.H 44 H.H 64 lXI 0, dble 11

8.L 45 H.L 65 H, dble 21

8.M 46 H.M 66 SP, dtile 3'

C.A 4F L.A 6F

C.8 48 L.8 68 Load/Stort'

C.C 49 L.C 69 LOAX B OA
MOV-l C.O 4A MOV L.o 6A LOAX 0 1A

C.E 48 L.E 68 LHLO adr 2A
C.H 4C L.H 6C LOA adr 3A
C.L 40 L.L 60

C.M 4E L.M 6E STAX 8 02

o.A 57 M.A 77
STAX 0 12

0.8 50 M.8 70
SHLD adr 22

O.C 51 MOV M.C 71
STA adr 32

Mov-l 0,0 52 M.O, 72
o.E 53 M.E 73

o.H 54 M.H 74

o.L 55 M.L 75

o.M 56
XCHG E8

by'" '" constanl, or '09ical/arilhmetic ~.prpS5ion that evaluates to an
8"b't datil QUllnlily. (Secofld byte of 2-byle ,nstrucl,on,)

dole'" constant, or logical/llrithmehc expressiOfl th8Tevaluates to II
l&-b,I daill. Quantity, {Second lind Tt,ird bytes of J-byle
ins'ruchonsl

adr 16"blt flodre" (Second and Third bytes of J-byle instructions I

- /III lIag' (C, Z, S. p. AC) allecled
" all nllgs !'xCept CAnRY 8H('c'~d; (f'xCf'ptlon IN)( 8f'Id De)(
IlIf"'Ct no 1IIIQ').

=- only CARny Ilffpcted

All mnemonics copyflghl (,Inlnl Co,por~t,on 1976

I

I

l---- ._.••..... ~.• .••• ~ •••.toW_ ... " , ... ,........ -"" .~.. "r::'~'1<"""'\"



,.1",._11'-,;;;;,;11 ,-

Return

r I
Jump

BRANCH CONTROL
GROUP

n
I
N

USE OF "'H£ A REGISTER OY
RI" AND 51 •• INSTRUCTIONS (1l01lS ONLY)

--r l--L""""""""
L_:::::::::::::::::::::::::::::::::.- ::;:::~:;SE~::~~,.~I.AG

SEIlIA,. ,"lPUT OA,U

A REGISTER AFTEA EXECUTING RIM

'" '"

A REGISTER BEFORE EXECUTING SIM
01 00

RESTART TABLE
r--- ... I

I
N.m. Cod. R•• t.rt Addr •••

.,
RST a C7 0000,.
ASJ 1 Cf 000816
RST 2 07 001°'6
RST 3 OF 00,8,6
RST 4 E7 0020'6
TRAP Hard •••..are. 002416

Funcllon
RST ~ Ef 002816
RST 5 ~ H.rd •••..olre.

i oo2Cl6
FunctIon

RST 6 f7

I
0030'6

RST 65 Hardware. 003416
FunctIon

RST 7 Ff I G03816
RST 75 Hara •••..•He. oo3CI6

._--L_ .~unCllon

'JljOH The n."I ••••••• tunCI'on, r.!er to Ih. on.ch,p Interrupt
tUlufe o. Ihe 8065 only

Input/Output

H%l Instructions
(!l085 Only)

RIM 20
SIM 30

(::onuol

01 F3
EI FB
NOP 00
HLT 76

OUT byte 03
IN byte DB

PUSH{ ;

CS
OS
ES

PSW FS

POP {~

Cl
01
E,

PSW. Fl
XIHl E3
SPHl F9

1/0 AND
MACHINE CONTROL,---- ,

$1.'" OPI

C7
CF
07
OF
E7
EF
F7
FF

C9
CO
C6
DO
06
EO
E6
FO
F6

o,
2
3
4
S

•7

Reslarl

RSf

RET
RNZ
RZ
RNC
RC
RPD
RPE
RP
RM

JMP adr C3
JNl adr C2
Jl adr CA
JNC adr 02
JC adr DA
JPO adr E2
JPE adr EA
Jp adr F2
JM adr FA
PCHL E9

Call

CALL adr CD
CNl adr C'
Cl adr CC
CNC adr D'
CC adr DC
CPO adr E'
CPE adr EC
CP adr F4
CM adr FC



Ii
00 NDP 2B DCX H 56 MDV D,M 61 ADD C AC XAA H 07 AST 2
0' LXI a,dOle 2C INA L 57 MDV D,A 62 ADD 0 AD XAA L 06 AC
02 STAX B 20 DCA L 56 MDV E,B 63 ADD E AE XAA M D,
03 INX B 2E MVI L,byle 5' MDV E,C 64 ADD H AF XAA A DA JC .d'
04 INA B 2F CMA SA MDV E,D 65 ADD L BO DAA B DB IN byte

05 DCA B 30 StM' 5B MDV E,E 66 ADD M Bl DAA C DC CC .d'
06 MVI B,byle 31 LXI SP,dble 5C MDV E,H 67 ADD A B2 DAA 0 DO
07 ALC 32 STA .d' SO MDV E,L 66 ADC B B3 DAA E DE SBI bVI~

06 --- 33 INX SP 5E MDV E,M 6. ADC C B4 DAA H OF AST 3
O' DAD B 34 INA M SF MDV E,A 6A ADC 0 B5 DAA L EO APD
OA lDAX B 35 DCA M 60 MDV HB 6B ADC E B6 DAA M E, POP H
OB DCX B 36 MVI M,byle 6' MDV H,C 6C ADC H B7 DAA A E2 JPD .d'
OC INA C 37 STC 62 MDV H,D 60 ADC L B6 CMP B E3 XlHL
00 DCA C 36 ,-- 63 MDV H,E 6E ADC M B' CMP C E' CPO 'd'
OE MVI C,oyle 3' DAD SP 64 MDV H,H 6F ADC A BA CMP 0 ES PUSH H

OF AAC 3A LOA .d, 65 MDV H,L 90 SUB B BB CMP E E6 ANI byle

'0 --- 3B DCX SP 66 MDV H,M 91 SUB C BC CMP H E7 AST 4
11 LXI a,dOle 3C INR A 67 MDV H,A 92 SUB 0 BD CMP L E6 APE
'2 STAX 0 3D DCA A 66 MDV L,B .3 SUB E BE CMP M E' PCHL

13 INX 0 3E MVI A.byle 69 MDV L,C '4 SUB H BF CMP A EA JPE '"'14 INA 0 3F CMC 6A MDV L,D 95 SUB L CO ANZ EB XCHG
'5 DCA 0 40 MDV B,B 6B MDV L,E 96 SUB M Cl POP B EC CPE .d'
16 MVI O,byte 41 MDV B,C 6C MDV L,H 97 SUB A C2 JNZ .d' ED --- n

I17 AAL 42 MDV B,D 60 MDV L,L 96 SBB B C3 JMP .d, EE XAI by Ie VJ

'6 --- 43 MDV B,E 6E MDV L,M 99 SBB C C, CNZ .d, EF AST 5
'9 DAD 0 4' MDV B,H 6F MDV L,A 9A SBB 0 C5 PUSH B FO AP
'A LDAX 0 '5 MDV B,L 70 MDV M,B 9B SBB E C6 ADI byt~ Fl POP PSW
'B DCX 0 46 MDV B,M 71 MDV M,C 9C SBB H C7 AST 0 F2 Jp .d'
,C INA E '7 MDV B,A 72 MDV M,D 90 SBB L C6 AZ ' F3 01
10 DCA E '6 MDV C,B 73 MDV M,E 9E SBB M C9 AET F4 CP .d,
IE MVI E.byte 49 MDV C,C 74 MDV M,H 'F SBB A CA JZ ,d' F5 PUSH P$W
IF AAA 'A MDV C,D 75 MDV M,L AO ANA B CB --- F6 DAI byte

20 AIM' 'B MDV C,E 76 HLT A' ANA C CC CZ .d, F7 AST 6
21 LXI H,dble 4C MDV C,H 77 MDV M,A A2 ANA 0 CD CALL 'd' F6 AM
22 SHlD .d' 40 MDV C,L 76 MOV A,S A3 ANA E CE ACI byte F9 SPHl
23 INX H 4E MDV C,M 79 MDV A,C A' ANA H CF AST , FA JM .d'
24 INA H .F MDV C,A 7A MDV A,D AO ANA L DO ANC FB EI
25 DCA H 50 MDV ~,B 7B MDV A,E A6 ANA M 01 POP 0 FC CM ,,',
26 MVI H,byle 51 MDV D,C 7C MDV A,H A7 ANA A 02 JNC .d, FD
27 OM 52 MDV 0,0 7D MOV A,L A6 XAA B 03 OUT byte FE CPI byle
26 --- 53 MDV D,E 7E MDV A,M A9 XAA C 04 CNC .d, FF AST 7
29 DAD H 5' MDV D,H 7F MDV A,A M XAA 0 05 PUSH 0

2A lHlD .d' 55 MDV D,L 60 ADD B AB XAA E 06 SUI byte

'80B5 Only.

All mnllmon,cs copyngnl Clnlel CorporatIon 1976
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