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2. ooms! DPSCRIPTION. This course trains Air Force NOOs in the skUls 
and knowledges needed by them to perform as BtTIC III computer programmers. 
The course includes computer principles; computer mathematics, basic pro
gramMing concepts and techniques, BtTIC assembler language programming, and 
BYTIC compiler language programming. It also includes analysis of the BtTIC 
III SysteM functional areas of air surveillance, information transfer, 
weapons, Simulation, recording, control, and ADP/BCDP interface. On-equip
ment training includes preparation, asseMbly, and debugging of assembly and 
compUer language programs, adaptation data, and geograph,-; use of simula
tion techniques to create an artificial environment fbr system testing; 
operation of ADP program for system testing and recordingJreduction and 
analysiS of test results; and use of the utility programs to construct, 
verify, and maintain the ADP master tapes. 

3. OOmsE PORM. Pages i1.1 and iv describe instruction in terms of major 
subject areas and time allocation as shown in table III of the course chart. 
The six-hour day ()60 minutes) includes 300 minutes for instruction in 
classro01ll/laboratory activities and 60 minutes for student administrative 
activities such as breaks, clean-up, and class change. 

4. ~TTIFM1!2fT ALIDWANCES Awn AUTl[)RIZATIOWS. With the exception of the 
prlJl'le training vehicle which is authorized in the PC documents,equil8ent 
required to conduct this course is listed in Equipment Authorization Inven
tory Data JUII'Iber 205cR. The following TAs apply: 

TA 006 
TA 011 
TA 636 

Organizational and Administrative Equipment 
Individual Training 
Film Library 

OPR: Computer Systems Department 
DISTRIBfTTION: As directed by ATCR 52-7 and related local directives 

i 



s. RElI'ERDfCES. Th1s Plan of Instruct10n 1s based on OOmsE TRADING 
STANDARD 3AZR21310 D, 22 December 1969 and OOU15E CHART 3AZR21310 D, 
21 February 1910. 

}lOR THE OOl4MAWDER 

"~L.~ 
SS A. CKHAM, JR.,&lonel, USAF 

Chief, Operations Division 
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IILAN OF INSTRUCTION· 

.LOCK TITLE 

Pro«~ing Principles 

LEARMIMG OaJECTIVES 

1. o rientatlon 

a. Welcome 
b. Chain of coDlftand 
c. Course description 
d. Testing procedures 
e. Ranedial study 
f. Break schedule 
g. Sick call procedure 
h. Department policies 
i. Student critlque policles 

2. Introduction to Computers 

PLAN OF INSTRUCTION NO. 3AZR27370 D 

ATC FORM 
APR 69 337 

. COURSE TITLE 

BOlC Computer Programming 

DURATION 

2 (HOURS) 

Wkl-Dyl 

1 

5 

I DATE 25 March 1970 

sU,.. .. ORr MATERIALS AND GUIDANCE 

3 

Tralning Metmds 
t i hr 

Instructional Guidance 
The Instructor Supenleor w1.ll conduct the 
orlentatlon. At the concluslon of the 
orientation, the student material required 
for the block will be dlstributed. 

Instructional Materials 
c612-Pk5tQ5T, Computer Prlnciples, Student 
Text 

C6l)-PIDG-WB, Computer Principles, Homework 
Exercises 

C6l7-PIDG-WB, Computer Programming Principle. 
Classroom Exercises 

Film TF-5602A, Digital Computer Techniques 
(20 min) 

Film TF-5602F, Digital Computer Programming 
(20 min) 

Film FLC-136l, Memory Devlces (20 min) 
Film FtC-346, Computer Programmlng (15 min) 

BLOCK NO. I . I PAGE NO. 1 

ATC Ke •• ler 0- 634 



PLAN OF INSTRUCTION (C.ntinued) 

OU"ATION 
LEARNING OIJECTIVES (HOU"SI SUI"PO"T MATE"IALS AND GUIDANCE 

2 3 

Wltbo'O:t the ald of reference .. terial, correct17 answer 
at least 7 out ot 10 ault1ple cbo1ce quest10ns pertalnln« to 
tile hlstol"J and pneral appllcations ot COIIPutersJ to stored 
pl'OlI"GI concepts; and to the fanct1ons, purpose, character
lstlcs, o~lsatlon, and loClcal. Interaction of the el_en'ts 
ot a tJplca1 dlgltal. colI.pUter (Ci'S para la(l); la(2». I 

Wld-Dy2 

a. G1Yen a set of 12 lIllxed m.bers and a tlae of JO 
lIllmltes, correctly colIYert a .lnbna of nine DUIlbers tl'Olll one 
nuabertng syst. to another as follows: 
PLAN OF INSTRUCTION NO. 3&ZR27370. D I DATE 2S Xarch 1970 

337A PREVIOUS EDITIONS OBSOLETE. 

13 

Tralnln( Xethods 
Ds Ii hrs, , 1 liT 

Instructional Guidance 
Dlscuss the htstoty and application ot co .... 
puters. US8 a dlaar- to show how the storage 
dnlces, central processlDg unit, and 
input/output dnlces function In the syst_. 
Discuss the stored prog1"Ul concept. Use fUM 
where applicable tD the discussion. 

Instructional Materials 
Cb12-pR5o:st, COiPuter Principles, Student 

Text 
c6l)-PBJG-WB, Computer Prlnciples, }i)Dlework 

Exerclses 
C6l7-PRlG-WB, Computer Progr8mllling Principles 
Classrooa Exercises . 

OYer ead ProjectOr 

Training Methods 
Ds-Dii 5 brs, P 8 bra 

Instructlonal Guldance 
Establish tb8 need for each n1Bberlng systan 
and danonstrate the use ot each system. 
Demonstrate each conversion process and asslg 

BLOCK NO. I I PAGE NO. 2 

ATe Keesler 0-2035 



PLAN OF INSTRUCTlo.N (Continued) 

LEARNING OBJ ECTIVES 

(1) Convert two decbftal nUlllbers to octal 
(2) COMert two octal nUlllbers to decimal 
(3) Convert two octal mJIIlbers to binary 
(4) CoMert two binary nUlllbers to octal 
(5) CoMert two binary numbers to decimal 
(6) Convert two decb!al DUJ'Ilbers to binary 

DURATION 
(HOURSj 

'!'he numbers converted in each operation wnl include at least 
one fractional or mixed ntBber (CTS para Ib). C (6) 

Wkl-Dy3 

SUPPORT MATERIALS A"'D GUIDANCE 

3 

1n-clas. exercise •• Take up each nUlftber con
verslon process ln the order listed in the 
leamlng objective. Assign homework exercises 

(1) Review homework and admintster a smrt quiz. 

b. Given. 12 problems, each containing signed values in 
a specific n1Bllberlng 878tem, correctly solve at least nine of 
the problellls within 35 minutes. The given problems wnl 
lDcludet 

(1) Two octal addition problems 
(2) Two octal subtraction problems which require 

the direct method 
(3) Two octal subtraction problems which require 

the radix-mlnus-one complement method 
(4) Two btnary addition problems 
(5) Two bt.nary subtraction problems which require 

the direct method 
(6) Two btnary subtraction problems which require 

the radix-minus-one complement method 
(CTS para 1:=) C (5) 

Demonstrate the correct arithmetic operatlon 
for each type of ccmputation. Show that the 
additlon process ill the same for any nlBberinj 
systelll. except for the dlfference in the nUllbe 
of digits avallable. Demonstrate the dlrect 
and radix-minus-one complement methods of 
subtraction and explain wby computers employ 
the latter type. Assign 1n-class and homework 
exercises. 

Wkl-Dy4 

h. Boolean Loe:ic 
PLAN OF INSTRUCTION NO. 1AZR2737o.D 

ATC 
FORM 

A~R 69 337A PREVIOUS EDITIONS OBSOLETE. 

I DATE 

(1) Review homework and administer a smrt quiz. 

Instructional Materials 
25 March 1970. BLOCK NO. I I PAGE NO. 3 

ATe Keesler 0-2035 



LEARNING OBJECTIVES 

PLAN OF INSTRUCTION (Continued) 

DURATION 
IHOURSj SUPPORT MATERIALS AND GUIDANCE 

2 3 

a. Given tlv .. palrs ot bt.nary mabers wlth each n1Dllber 
Ualted to a -.xtaUill ot tlve blts, use AID, OR, and EXCLtBIVE 
OR· functions to correctly coabine at least tour ot the nuaber 
palrs within a period ot five a1Dutes (C'lSpara ld). ~ 

b. Given three dlaglWls which contain troa tive to 
eight logic QIIlbols each, write Boolean equations which 
accurately describe at least two ot the dlagraas. The equa
tions wmst be completed wlthin a period ot 2S a1Dutes (CTS 
para ld). -
s. Basic Prob18lll Solvlng Techniques 

C (3l-) 

Wlcl-DyS 

6 

PLAN OF INST~;CTION NO. JAZR27370 D. I DATE 2S March 1970 

ATC 337A PREVIOUS EOITIONS OBSOLETE. 

C6l2-PlDG-ST, Coaputer Principles, Student 
Text 

C6l)-PlDG-WB, Coaputer Principles, Hoa8llOrk 
Exercises 

C6l7-PlDG-WB, Ooaputer Prognnnlng PrinCiples, 
Classrooa Exercises 

=~Eent and Tralning Alds 
ver eaa PrOjector 

Tralni.ng Methods 
IDs-Da 2.25 bra, P 2.7S brs 

Instructional Guidance 
DanoDstrati the lIletbDds ot logically colllblnin, 
blnary numbers and assign In-class exerc1ses. 

Explain the basic rules ot Boolean algebra. 
SbDw mw loglc circuits can be described by 
Boolean equations. Ass1gn 1n-class and mae
work exerc1ses. 

Instruct10nal Materlals 
C612-PWQ:ST, COIiiPUter Prlnc1ples, Student 
Text 

C6l)-PlDG-WB, Computer Principles, Homework 
Exercises 

C6l7-PlDG-WB, Computer Programmlng Prlnciples 
Classroom Exercises 
BLOCK NO. I I PAGE NO. 4 

ATC Keesler 0-2035 



PLAN OF INSTRUCTION (Continued) 

DURATION 
LEARNING OBJECTIVES (HOURS) SUPPORT MATERIALS AND GUIDANCE 

2 3 

a. Given a narrative description of a progranning 
problem and a work period of )0 minutes, construct a decision 
table that accurately defines no less than 70~ of the opera-
tions required (CTS para Ie; .!!; 19). c 

b. Code data in each of the followingtormats: 
(1) Numerical data: 

(a) Fixed point 
(b) Computer normalized noattng point 
(c) BUICfomat noating point 

(2) Literal data: 
(a) Hollerith 
(b) Binary Coded Dec~al (BCD) 

(J) Logical data: 
(a) Boolean 
(b) Value 

(CTS para Ie) ~ 

Wk2-Dyl 

6. Flowchart Deslgn and Analysis 

PLAN OF INSTRUCTION NO. 3AZR27370 D 

ATC 
~ORM 

AP q 69 337A PREVIOUS EDITIONS OBSOL.ETE. 

55 

I DATE 25 March 1970 

OYer ead Projector 

Training Methods 
Ds-Dm 2 hrs, P 4 hrs(2) 

Instructional Guidance 
Demonstrate the process of problem statement 
evaluation. Assign in-class and homework 
exercises. 

Demonstrate the procedures for coding each 
type of item. Point out the advantages and 
disadvantages of each type of item and explaill 
why each is required. Sho"w how each type of 
item is stored in a computer t«)rd. Explain 
normal and complement methods of representing 
numerical data. Explain the function of the 
characteristic and mantlssa in noating po int 
data. Show the coding format for 6-bit 
Hollerith and BCD data. Show examples of 
Boolean and value type items. Assign In-class 
and homework exercises. 

Instructional Materials 
~oI2-PR}O-ST t Computer Principles, Student 

Text 
p6l)-PflOG-WB, Computer Principles, Homework 

Exercises 
C6l7-PflOG-WB, Computer Programming Principles 
Classroom Exercises 
BLOCK NO. I J PAGE NO. 5 

ATC Keesler 0- 1517 



PLAN OF INSTRUCTION (Continued) 

LEARNING OBJECTIVES 

a. G1.en the student text and a set of progr8llllllng 
probletfts whlch requlre the use of stra1ght llne, branching, 
table search, sort, insert1on, delettor,llerge, and array 
s_rch routines; analyze the probl_s and draw nowcharts to 
sbow the operations required. A mlnlmUlll grade of 1f1'1, 1s 

DURATION 
(HOURS! SUPPORT MATERIALS AND GUIDANCE 

2 3 

R!u1£:ent and TraLn1ng A1ds 
.el" ead Pro j ectOr 

Tra1nlng Methods 
1)s-DIl i6 hra, P 31 hrs{2) 

Instruct10nal Guidance 
Introduce termlliai symbol~ processlng symbol, 
now lLnes, and arrows. Danonstrate the 
Logical construct1on of a stra1ght llne fiow
chart. Ass1gn 1n-class and homework exercises 

required (C'lS para!!; !lJ 11). C (6) Introduce decision and connector SJlftbols. 
Demonstrate the 1og1cal construction of a 
branching flowchart. Assign In-class and 
homework exercises. 

PLAN OF INSTRUCTION NO. JAZR21310 D 

"-CJ:l:Y 
ATe AP 337A PREVIOUS EDITIONS OBSOLETE. 

Wk2-Dy2 

(6) Review homework and administer a smrt qul •• 
Introduce annotation, I/O, and pre-deflned 
process syJIlbols. Continue wl th In-class 
exercises ass 19ned the prev lous day. 

Introduce tabular storage concepts and 
demonstrate lndexlng. Asslgn In-class exe~ 
clses and homework exercises. 

Wk2-Dy3 

I DATE 25 March 1910 

(6) Revlew homework and admlnlster a short qulz. 
Demonstrate the loglcal construction of a 
table search fiowchart and aSSign In-class 
and homeWork exercises. 
BLOCK NO. I I PAGE NO. 6 



PLAN OF INSTRUCTION NO. 

ATC 
FORM 

AP R 69 337A 

LEARNING OBJECTIVES 

3AZR21370 D 

PREVIOWS EDITIONS OBSOLETE. 

PLAN OF INSTRUCTION (Continued) 

I DATE 

DURATION 
(HOURS) 5UPPORT MATERIALS AND GUIDANCE 

2 3 

Wk2-Dy4 

(6) Demonstrate the loglcal contruction of a tablt 
sort flowchart and assign in-class and ho_e
work exercises. 

Wk2-Dy5 

(6) Review homework·, aclftlnister a short quis, and 
complete assigned eXercises. 

Wk,3-Dyl 

Demonstrate the oonstruction of an lnsertlon 
flowchart and assign in-class and homework 
exercises. 

(6) Revlew homework, aclftinister a short quiz, and 
complete assianed exercises. 

Wk,3-Dy2 

Demonstrate the construction of a deletion 
flowchart and assign in-class and homework 
exercises. 

(6) Review homework, administer a short quiz, and 
complete assigned exercises. 

Wk,3-Dy3 

Demonstrate the construction of a merge flow
chart and assign in-class and homework exer
cises. 

2~ March 1970 BLOCK NO. I I PAGE NO. 7 

ATe Keesler 0-2035 



PLAN OF INSTRUCTION (Continued) 

LEARNING OIU ECTIVES 

b. Ghen the student text and a correct flowchart, 
analyze the nowchart and correctly aDswer at least four out 
of five questions pertainlng to: 

(1) The function of alJ1' specU'led block 
(2) The fom of data at any specified point 
(3) The purpose of the flowchart 

The five questions must include at least one for each of the 
three areas identified above (C1S para lh(l); lh(2); 1h(3». C 

c. Given the student text, a flowchart contalning five 
errors, and the intended purpose of the flowchart; locate and 
correct at least four out of five errors in a period of 20 
Minutes (C'lS para lh(4». c 

OURATION 
(HOURSj SUPPORT MATERIALS AND GUIDANCE 

2 3 

(3) Demonstrate the use of multiple subscripts in 
indexing and show how tables can be used to 
s~u1ate arrays. Assign in-class arid homework 
exercises. 

(3) 

Outline the objectives of this lesson alXi 
assign in-class and homework exercises. 

(5) Review homework, administer a short quis, and 
complete assigned exercises. 

(1) 

Have students locate and correct errors in 
given flowcharts. Assign homework. 

Wk3-Dy5 

1. Measurement 

PLAN OF INSTRUCTION NO. JAZR27370 D I DATE 25 March 1970 

337. PREVIOUS EDITIONS OBSOLETE. 

(1) Review homework am complete ~ssigned exer
cises. 

Training Methods 
iW Ii hI"STtls 1 hr 

BLOCK NO. I I PAGE NO. 8 
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LEARNING OBJ ECTIVES 

a. Written performance test 

b. Critique 

~LAN OF INSTRUCTION NO. 3AZR27370 D _ 

ATC 
FORM 

APR 89 337A PREVIOUS EDITIONS OBSOL.t:Tt:. 

PLAN OF INSTRUCTION (Continued) 

I DATE 

DURATION 
(HOURS) SUPPORT MATERIALS AND GUIDANCE 

2 3 

25 March 1970 

Instructional Guidance 
{4} BrIef students on examination procedures and 

administer the block test in accordance with 
current policies and directlves. 

{l} Critlque and test in accordance with current 
policies and directives. 

BLOCK NO. I I PAGE NO. 9 
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