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Course Overview

The course i
within the harduwa otk

Computer 40, The student will learn the Ffunda
language, learn how to design, pwcq.au; and
learn how to choose between BASIC, EES
combination of the two Ffor a partl ulqv app
will assums a working knou ge of BAZIC pro

ware  enviranment o

The course will consist of a number of programming

and four majyor progects. The proyects ars:
1. Convert a simple BASIC languags banchm Tk p
aszambly lanuvguages to  learn  the 1da e
aszembly language and understand the sg eeﬁ d

betwean the two
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&, Convert a more complexy mathematical benchmark
assembly language to broaden the underztanding
tradeoffs between ZAEIC and assembly language

Z. o Write a simple memory test in  assembly lanauvage
illustrate an application whers assemblg language
distinctly superior to BASIC

4. Write an application which does texi compresszion  us
a wvariable Iength coding scheme. Thiz illustrates
advantage of assembly languaoge where the applicat
regquirss  bit  man 1pulation and would be wvepry diffic
in BASIC,

Ideas from the class for alternative or additional project
welcomed
There will be homswork assignments
the first one, The homework will be irv
revisw  to see 1if additional class discussio
it the students are kesping up. The cla
and  wvery little will be learnsd withou

assignments,

11 be available %o provide assistance with
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SECTION 1
Aszignment for June I8

i.1 Purpose

This assignment iz designed to generate familia
Bquip snt It also will serve to familiarize the
pr:grammlnq BASIC on the CC--40 The assembly langua
will not reguire  knowledge of  the languags. 2
programming asszignments will provide programs which will be
later
1.2 Preparation

Connect the eruipmnn+ together. FDRHAT a disketie :
zaving the programs written in this courss
1.2 Programming

Enter the following BABIC programs inte ths CC-40 RUN 1
and tecord the time each ftook to run. These programs are 1
simplest benchmark programs. They are often wused Lo determ
the rvelative szpeed of a BAZSIC language even though they gi
VETiy poor indicdtlon of performance in real applications L.
we will compare  the time these benchmarks ftook with squival

programs in assembly language.

100 REM
116 FOR

100 REM Benchmark Program 2
110 FOR I=1 TO 200:PRINT I:NEXT I

Enter the following BAZIC proaram intoe the CC~-40 In
lines 120 and 130 the zpace before the minus ign should contain
Texas Instruments 1~1




Lhe exponentiation symbol ( [SHIFTI& ). The text process
to produce this document will not print that chavacter
and recovrd the ftime it Ltook to vun. This program compu
presant  wvalue of a bond with peviodic CoOUpONs. Thizs is
benchmark then the previous programs because it is simila
operations performed in many applications This progr
also bes wused later to examine speed improvemsnt using
language SAVE this program on the disketie for fubture use

0  REM Benchmark Program 3

100 M=20000 N=SG: I=1400: Y=, 08: R=1+Y

110 SUM=0: FOR J=1 TO N SUM=SUM+R —uJ: NEXT J

120 SUM==I#BUM+MsR ~N

130G PRINT SUM: FAUSE

Enter the following program and rvecord the time 1% take
TUn. SAVE it on diskette also. This program is a veruy s
memory testh.

F¢ REM Benchmark Program 4

100 FOR I=4000 TO 4999 LA Lo POKECI, I3 NEXT I

110 FOR Im4ﬁOO T wWﬁv AL PEER(L, Ji K= 1-INT{I/2565#254

12 N"XT I 5 LEE PRINT "Test Failed at; I Pal

i

es+ Complete": PAUSE

Phapter i of the Editor/assembler Usser ‘s

steps described Lo enter and run  Lthe fTHesp®
Record any pveaiems you had in following the sxamp
following additional gquestions through examinat;m
and 2iparin untafiun You will have fto vead more
in Chapter 4 to make changes to the program.
i. What would you change to make the besp last
shorter period of time? How much can you ¢

2. Can you maxe th

How much™

2. This 5=¥p“ gram can be Called from a BAE
Can  yo write a BaABIC program which =zpa
produce sounds which remind you of a song™
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following guestions:

1. How long did each BASIC program take to run?

. How does fthe memory test program work?

fJ

ecifically what data wvalues g=t stored in the
ollowing locations: 4000, 42200, 42007

4. (Optional) Make a guess Ffor each BASIC program what ths
gxecution would be 1if it were written in assemb
language.

Torn in listings of Lhe BABIC programs and &
ting of the ass age pragram. Turn in

the BEEF program qu
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I will produce notes for the first class which auvgment
rmation in thes Refevence Guide There iz no  7es
an ﬂnn+ to orepare for the discussion wunless T get  fThe
before the class. We will discuss:
i. Programs and subprogorams.
2. CC~40 memoty discuszsion
3. Ditferent places Lo roun programs.

4. Program headers.

3. Writing subprogr.ma and programs  Ffor internal memory
and cartridges.

& ThMe7000 assembly language.
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This assignment will .incveaze the student’s confidence &
starting to write some aszembly languags There will also
considerable vreading for this assignment

2.2 Freparation

Read Appendices A& and B of fthis documsnt and the Referencs
1i

Manual pas

Chapter

1
Chapter 2 pages 1-14
Chapter 3 pages 1--24
Chapter 4 {(skim for Ffamiliarity?
Chapter 5 pages 918

Chapter
Chapter
Appendiy A
Gppendix F

~d O

{zkim Tor familiavity?

Locate and review Figure 2-1 on the last page of the E/fM  Us
Guide. This Op-code map iz very useful to heslp in proaorammi
pages 1 thyowgh 14 of the TBARIC Program 1

BEEF subpreoogvam intoc a ma

Convert = i ¥
intarnal Ra&M This will inveolve changes in  the header and =
hangs in Lthe calling conventions. This is a tevel Zerao
g y and refturns to the system with RETEYE {(zee
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Write a program
fry this three uwa

P PO
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Make a wvariant of benchmark 1 which is a subprogram u
floating peint and gets the stopping loop value from an
passed to  the subprogram. The NUMHEX example on page
giva somg code ideas for acquiring the argument. Don’t
check for fthe vight parventhesis. Pages 3--13 fhrough
relevant  to this a«signm&nﬁ The statement level temporvary £
can b? vsad to store the argument (see page 3-17
2.4 Items to Turn In
Torn in listings for each of fthe programming tasks Turn

eyecution times Ffor the benchmarks.

Answer the following guestion:

1. What is the hexidecimal +#loating point representation
h af the Ffollowing numbsars: 2. 1419
23 4.7, 47, 470, v . 047, 15458
P
2. 5 Class Discussion
We will discuszs the BASIC system envirvenment and floabing
point mathematics
Terxas Instruments 2
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APFPENDIY A

RDocumentation Conventions

A. 1 Byte Addreszsing

Bytes contain B bits, The
The lsast significant (right z
significant (left hand} bit iz number 7

A 2 Notes on Memory Diagrams

Various figures in this document describe data i
memnnTy fhese are drawn to a consistant zet of st.
naed to be understood
1. All liagrams ave Jdrawn with the highest numbered
address at the top of +the diagram and the lowsst
numbered addreszs at the bottom. It is imporiant fo
remember that assembly language code is written Ffrom
low address to high which is bottem to top in  the
diagrams.
2. Items which are called ‘taddresses,?”
“displacements! AT e sach two bute 1
specified otherwise the the most signific
these fwo-byts wvaluss is at +the lowes
would be generated with a DATA dirvective!
A.3 Terminology
# Cartridge — a moduls which plugs inte a computer and car

t
tain RaM, ROM, or EPROM.

#  Internal memory - internal RaM

iexas Instrumentis H—-1
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supplament the information in Chapter Une of th-
f 1 +i

Refzrence Manuval. They should preferably be read

g7 & subprogram whioh
main program which is
an reside in one of Thi

#*  Internal memory in the main program avea.
#  Internal memory in fhe subprogram area.

# Caritridge memory

-

Main FProgram Arsa.
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nly one main program can be containe

When a main program is leoaded any main program already in
is overwritien. Main programs  in  either BAEIC or as
language are loaded with the OLD command. The header of &
languags main OTLOTan to = i i ) e
significantly different then the h a
program The  header of an asseml

from main memory doss not need a i
usadl, Howsver, the "Frogram i
the correct location.

5.1.2 Subprogram Area.

This area resides in Lthe
Fat  above the system rveszerved
b ly language can be e

¥ T < i
with +the CALL LO&AD stat
5 irograms can be load

) : e T3 e
Texas Instrumsnis B—-1
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Sub DgYTams loaded into : & P
main program i1: load into int MEL
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subprog

The CaALL  LDAD nd will link fthe subpr |
together Yo form a "linked list. ¥ If more than one |
asszembled from one source module the programme: mu
headers ftogether within the assembly

E.1.3 Cavrtridge Memory |

A caviridge can held a number of BABIC J
main pProgTams or  suRprograms, Unlike !
cartridge = f a DA am sepanrate  fr (
program  whi 1 anguage  can be J
cartridoges wi ided wii Edit {
BASIC  main ams can  be 1o {
vhilities p 2 Developmeni Hy f
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