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S CET 200

COMPUTER SYSTEMS 1

OBJECTIVES

General Objectives

The objectives of this course are to provide the
student with a knowledge of the organization of the PDP 11
family of computers and skill in the use of the machine and
assembly languages. The student will become capable of using
both the RT11 and RSX1l operating systems, and will be
capable of programming a variety of peripherals including the
terminal, &A&A/D and D/A converters, real-time clock, and
digital I-0. This course is designed to be a prereguisite for
Computer Systems 2, Data Communications, and Interfacing.

TEXT
PROGRAMMING IN ASSEMBLY LANGUAGE: MACRO-11

Edward F. Sowell

References
RS¥X-11M Guide to Program Development

Digital Eguipment Corporation

PDP-11 MACRO-11
Language Reference Manual

IAS/RSX-11
1/0 Operations Reference Manual

IAS/RS5X-11
ODT Reference Manual

BLOCK 1. Machine Language Programming 3 h14L;

At the end of this block the student shall be able to:

1. Discuss the organization of the PDP-11 family of
computers.

2. Describe the format of the various machine language
instructions, and convert programs from mnemonics to
DCtEl.

3. Describe the operation and use of the different
addressing modes available on the PDP1ll.

4. Write programs and use the RSX1ll operating system to
solve a variety of problems of complexity similar to
those in chapters 1 through 7 of the text.

5. Use the ODT debugging program to debug programs using the
following tecnigques:

a. Link oDT with the program to be tested.
b. Examine and modify memory and registers,

c. Set breakpoints.

d. Utilize the relocation registers.

e. Single-step.



2. Use the FCS macros to write - programs utilizing data
transfer between files, the terminal, and the program.

3., Write MACRO programs using the FCS that demonstrate the
following capabilities:

1. Read and process each record of a file, using the end
of file error IE.EOF to recognize the end of file.

2. GSeparate the values of different variables within a
record when the individual wvalues are separated by a
specified delimiter.

3. Move strings of ASCII character from one area in
memory to another

4. Convert ASCII strings representing OCTAL or DECIMAL
numbers to binary.

5. Convert binary numbers to ASCII strings representing
their OCTAL or DECIMAL values.

6. Form composite output records for display according
to 2 specified form.

BLOCK 4 RT1l PROGRAMMING 3 (oS

At the end of this block the student shall be able to:

1. Describe the wuse of CONTROL and STATUS registers to
perform I/0 operdtions on the PDPll.

2. Describe the principles of serial data transmission in
computer systems.

3. Describe the operation of the ACIA in MEB00 systems.

4. Use standard programming technigues to program the PDPl1
console and printer in non-interrupt meode.

5. Describe the process of preparing a diskette for use with
the RT1l operating system.

6. Discuss the function of, and use in typical problems, the
following RT1ll macros: '

l. .TTIN

2. .TTOUT
3. L.PRINT
4, L.GTLIN

7. Write and run programs under RT1ll of complexity similar
to those written for RSX1l.

BLOCK 5. INPUT-OUTPUT OPERATIONS ‘5"‘“&‘-‘5

At the end of this block the student will be able to:

l. Describe the organization of the following I/0 devices:
the terminal
the /D converter
the D/A converter
the real-time clock
the digital I/0 unit
4, Write MACRO-11 progcrams to use the above 1/0 devices
with RT1l in the non-interrupt mode.

ASSESSMENT _HH\

The student will be assessed in this course through a i
series of written tests, practical assessments, guizzes, and -~
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COMPUTER SYSTEMS I

FHILOSOFHY/ GOALS

The objectives of this course are to provide an introductory
level instructional package for the student into computer systems.
The student will gain both theoretical knowledge of how computers
work and the practical euperience with computers in the
laborotory. The knowledge and experience learned in this course
will be applied to the second level computer systems course were
more complex computer configurations and concepts are introduced.
Subsequent advanced courses will provide the student with even
more knowledge and more experience with obther computer systems.

METHOD OF ACHIEVING GOALS

The engineering technology department has exclusively
available for its students the PDP-11/73 computer from Digital

Equipment Corporation. Up to 23 terminals (eit’ «r VTSZ2 or VT1003
can be configured to this computer. The Mini-Y&Y computer can also
be made avallable to students but 13 intended g use 11 the more

advanced courses.

In the laborotory and in the class the primary focus of
study will be on the multi-user, multi-tasking operating systen
supplied by Digital called RS5X-11. Other operating systems and
aystems architectures will be discussed only ir a3 relational
caontext ta that of the RS8X-11 aoperating system. The computer
operates on a binary based machine code for all its functions. The
lowest level readily intelligible to human oper ‘tors 135 bthe
mReumonically based low level language called = .sembly. The FDF 11
family of computers has the reknown assembly 1.  Juage version
called Macro—11. This Macro-il language will b. used in writting
all the application programs the students will eed for the
COUYr Se.

Since classroom facilities exist in the ! bDorotory rooms,
lectures will be given during scheduled lab tines to facilitate
the course ob jectives being delivered.



EVALUATION FROCEDURES AND ATTENDANCE REQUIREMENTS

The student will be assesssed through a series of written
tests, practical demonstrations, guizzes, attendance, and
programming assignments.

All tests and assigrnments will be conducted on a timely basis
with one week notice.

All programming assignments submitted past the due date will
be accepted but S0% of mark earned will be recorded.

All assigrments will be weighted to equal value each except
the File Control Services programming assignments which are double
welighted.

All guizzes will be eguivalent weight to that of assignments
and may not be given any advance notice.

Attendance in all labs and classes 1s expected.
A bonus program of up to 104 of final mark will be agiven to any
student with a perfect record of attendance. A student with BOW
attendance recoard or less will not receive any bonus.

EECORD OF ATTEMDANCE BEOMUS

less than BOW s

B1% - B5% 2%

8e% - 0% =

1% — 954 T

IEL — 1007 10

Fe—writes will be available for the writt tests., However,

regardless of mark earned on the re-write (assz.. ing mark is above
£5%) a mark of 5% will be recorded for that peticular test.

The final mark will be calculated using the following formula
that uses the raw marks recorded from the asses ent technigues
described earlier.

written tests SO
programming azsignments 20W
quUizzes 1L
practical demonstrations 104
FIMNAL MaRE 100%
attendance BOMUS 10%
The grade system o be used is as follows.
FERCENTAGE MaRE GERAD. MaRE
80 - 100% |
BE& — T7EA ' B
BS =~ G5% 7

below 5%

The final grades must be submitted by Jar 3/787. Btudents
must have a valid reason in order to receive an "X" grade if any
woark remains uncompleted at this deadline. DO MLT assume you will
be given the "X" grade unless you have been told specifically.



COURSE OUTLINE

TEXT
Programming In Assembly Language: Macro-11
i by Edward F. Sowsll
BLOCK 1. System Architecture and Machine Language

Frogramming
At the end of this block the student should be capable of:
1. Describing the hardware compenents of a computer system

2. Discussing how a computer works and specifically the FDP 11
family of computers.

2. Understanding the differences between various operating systems
and specifically the RSX-11 Op/=vys.

4. Frogramming simple instructions in assembly language Macro-=11

. Editing, assembling, linking, running, debuggi ng simple
prograns.

&. Converting from mmeamonics to machine code oo al instuctions.

BL.OCK Z. Subroutines, Macros and Libraries for Programming

At the end of this bliock the student shouwuld gain some valuable
experlience in the following areas:

L. Using subroutines and macros to modularize mo- = complex
orograns.

2. kinking and mapping of seperate files for run ag af programs.

3. Using the librarian to create and maintain a I ibrary of
routimes.

4. Using the on line debugging routine called ODT



BLOCK 3. File Handling

At the end of this block the student should have experience with
the following proprietary software:

i. Describing the principles of file contral.

2. Using the FCS macros to perform Input and Output operations,

3. Using the FCS supplied macros to write programs that manipulate
files that contain data that must be transformed or processed
before transfer to the terminal, printer, or another file.

BELOCK 4. Floating Point Numbers

At the end of this block the student should be capable of:

1. Converting between decimal representation of fractions and
integers into the flocating point representation and vice versa.

2. Using the floating point instruction set in a programming
environment.



